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Li. 

BfPBOVEMENT  OF  HABBOR  AT  NORFOLK  AND  ITS  APPROACHES, 

VIRGINIA. 

(a)  general  IMFBOYEBfENT. 

No  actual  work  toward  improvement  was  performed  during  the  fiscal 
year  1904. 

The  expenditure  reported  was  disbursed  for  a  survey  and  map  to 
secure  data  for  the  establishment  of  harbor  lines. 

The  available  funds  and  the  amount  recommended  will  be  applied  to 
dredging  at  such  localities  as  may  be  authorized.  The  project  is  about 
92  per  cent  completed. 

Money  statement. 

Jnly  1, 1903,  balance  nnezpended $21,965.16 

Jane  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   914.61 


July  1,  1904,  balance  unexpended 21, 050. 55 

'Amount  (estimated)  required  for  completion  of  existing  project 36, 774. 56 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $36, 774. 56 

For  maintenance  of  improvement 50, 000. 00 

86,774.56 

Submitted  in  compliance  with  re(]^uirements  of  sundry  civil  act  of  June 
4,  1697,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


(b)   HOSPrrAL   POINT. 

During  the  fiscal  year  work  was  begun  under  the  contract  described 
below  and  resulted  in  the  removal  of  all  trees  upon  the  portion  of  the 
point  to  be  cut  awiu%  the  excavation  of  a  trench  for  a  new  soa  wall, 
and  the  building  of  216  feet  of  this  sea  wall.  Dredging  was  com- 
menced March  7, 1904,  and  at  the  close  of  the  fiscal  year  2()2,()88  cubic 
yards,  scow  measurement,  had  l)ccn  removed,  this  dredging  l>eing  over 
an  area  of  19.55  acres  to  a  depth  of  25  feet  at  mean  low  water.  The 
proiect  is  about  15  per  cent  completed. 

Trie  amount  unexpended  at  tno  end  of  the  present  fiscal  vear  will 
suffice  to  complete  all  the  work  contemplated  under  the  adopted  project. 

Money  atiitement , 

July  1,  1903,  balance  unexpende<i $192,487.75 

June  30,  1904,  amount  expende<l  during  liw-al  year,  for  works  of  improve- 
ment      18,096.32 

July  1,  1904,  iMilance  unexpended 174,:«)1.43 

July  1,  1904,  outstanding:  liabilitiea 6,891.81 

July  1,  1904,  balance  available 167,499.62 

July  1,  1904,  amount  covered  by  unconiplete<l  contracts 157, 266. 77 


AFPKNDIX  I. — BKPOBT  OP  CAPTADT  WUtaiiOW. 


1866 


APPaorftlATlOKll. 


Improving  harbor  at  Nor- 
folk, Va.: 

Atiinii>t  14,  1876 

Janel8,  IH7K 

MarrhS,  1879 

June  U.  1880 

Mart- h  a.  1881 

Auinii>t2.  1882 

Julv  A.  1884 

AuKUfitM886 

Aiiguit  11, 1888 

September  19,  1880 . . . 


$35,000.00 
50,  CIOO.  00 
75, 000. 00 
50,000.00 
75, 000. 00 
75, 000. 00 
25, 000. 00 
50, 000. 00 
60,000.00 

i60,ooaoo 


Improving  harbor  at  Nor> 
folk,  Va.-<.V>ntiniMMi. 

July  13,  l«»2 

August  18,  18M 

Junes,  1896 

June  13, 1902 

March  3.  1903., 

Improving  EUxabeth  Hiver, 
\  irginia: 

July  7,  1898 


Amount  turned  into  mirplua  fund  of  theTreaiary  from  appropriation  of 
July  7.  1898 


9150,000.00 

100, 000. 00 

100,000.00 

80,000.00 

183,957.00 


860,000.00 
1»  556, 957. 00 


488.68 


Aggrogate 1»556,47S.IS 


(xiKTRAiT  iH  ronra. 


With  Hanford  A  Brooks  Company,  for  dredging,  etc.,  dated  Jannary  14,  1901; 
■piintveil  Jantimr>'  80,  19(M;  w«irk  «^>ninifn(<e«l  Kebruar>'  1,  1904;  date  for  espiratioil 
July  31.  VM^.  I'titnw:  K<ir  dn*dging.  9)  ivutu  |ier  rubic*  yard,  hcow  meafurenient;  for 
n*nioviiig  mliarf,  iNiiUlingit,  etc.,  ami  riHxjnKtnKiiiig  Mine,  13,485;  for  demolUhinf 
M-a  wall  and  Mmilding  Mme,  86,565;  for  rtiuoving  trees,  etc,  8370;  for  repairing 
drivte  and  walks,  8860. 


CtlMMnnAL  HTATISTKII. 


Ttir  following  f>tatiiittai  relative  to  the  cximmerre  of  the  harbor  at  Norfolk,  Va., 
during  the  <mleiMlar  y««r  190:<  wen*  omi piled  from  statements  fumiabed  by  parties 
shi|iments  over  this  waterway: 


Artlrlrs. 


rrttlllJ 
nrtrk 


Omlii    

Ofalrrt  aimI  flah 
liuBbpf 

OmJ  

Mirib 


Mlfor 


lUtiruttt. 


Totel. 


(%lUe 


,Im*»<1. 


AnrYv«»i>* 


AoKMuit.  '    ValM. 


iie.«o 


3.474.S9 


f7.0B0 

S4.n« 


145.  QOD 


m%,tm 


4.S7.M1 

7.isita 


M^fiflS 


f.4iB.too  I  fiai.iDs,ni 
I.27S  I       sn.tsi 


I 


•4i.i«B,ias 


i  trvaiest  drsft  ^-essel,  uptngrliann«*l  during  calendar  vear  1908,  was  29  feel  10  inches. 
A  dailv  liiM*  of  ffteamem  bKween  Norfolk.  Va.,  and  kichmond.  Va.,  was  estaUiBhed 
during  tbe  the  calendar  year  1908. 
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COMMBBCIAL  fiTATISTICS. 


The  following  statistics  were  compiled  from  statements  of  the  shippers  at  Newport 
News,  Va.,  and  indicate  the  traffic  oy  way  of  Hampton  Roads,  Virgmia,  daring  the 
calendar  year  1903: 


Articles. 


Coel 

Grain 

Miacellaneoufl 

Total 

Cattle head. 

Aggregate 


Amount. 


T\m8. 
1,886,107 
96,015 
842,486 


2,826,668 
21,488 


Value. 


15.668,821 

2,0W,7S7 

84,248,600 


02,000,666 
2,148,800 


94,148,068 


Vessels  entered  and  cleared. 

No  accurate  account  of  the  number  of  coastwise  steamers  and  sailing  vessels  ooald 
be  obtained.     The  appended  statement  relates  solely  to  foreign  vessels: 


Clan. 


steam 
8aU.. 


Total. 


Number. 

Draft. 

314 
6 

JPeet. 
20  to  80 
18  to  80 

320 

L  4. 


IMPROVEMENT  OF  NAN8EM0ND  RIVER,  VIRGINIA. 

The  operations  during  the  fiscal  year  on  this  stream  were  confined 
to  dredging  under  two  contracts.  The  work  under  the  first  contract 
was  commenced  October  6, 1903,  and  continued  to  December  10, 1903, 
resulting  in  the  removal  of  17,785  cubic  yards  of  soft  mud,  at  the  con- 
tract price  of  24i  cents  per  cubic  yard,  scow  measurement,  this 
material  being  deposited  near  the  Middle  Ground  Light-House,  in 
Hampton  Roads.  As  the  material  thus  deposited  appeared  to  be 
injuring  some  of  the  minor  but  well-used  navigable  channels  of  the 
vicinity,  this  contract  was  terminated  by  a  supplemental  agreement. 
Work  under  the  second  contract  was  l)egun  March  22,  1904,  and  com- 
pleted March  80,  1904;  13,600  cubic  yards,  scow  measurement,  were 
removed  and  deposited  in  Chesapeake  Bay  east  of  Fort  Wool,  at  the 
contract  price  or  25  cents  per  cubic  yard.  All  of  the  dredging  was 
done  through  a  recently  formed  shoal  just  l)elow  the  mouth  of  the 
Western  Branch.  Two  cuts  were  made,  each  40  feet  wide  and  having 
an  aggre^te  length  of  5,085  feet. 

The  existing  project  is  estimated  to  be  about  50  per  cent  completed. 

The  amount  reconmiended  for  expenditure  will  be  applied  to  drodg- 
ing  where  required. 
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Money  statement, 

July  1,  1903,  balance  unexpended $9,322.89 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 9, 266. 85 


July  1,  1904,  balance  unexpended 


56.04 


Amount  (estimated )  required  for  completion  of  existing  project « 10, 266. 85 

Amount  thatcan  be  profitably  expendeain  fiscal  year  ending  June  30, 1906, 
for  works  of  improvement,  in  addition  to  the  balance  unexpended 

Julyl,  1904 10,266.85 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


APPROPRIATIONS. 


March  3,  1873 $15,000 

March  23,  1874 10,000 

March3,  1875 5,000 

March  14,  1876 5,000 

June  18,  1878 2,000 

AuguBtll,  1888 10,000 

September  19,  1890 10,000 


July  13,  1892 $10,000 

August  18,  1894 10,000 

June  3,  1896 5,000 

March3,  1899 5,000 

Total 87,000 


CONTRACTS  IN  FORCE. 

With  Smith  <&  Robinson,  for  dredging,  dated  June  19, 1903;  approved  August  13, 
1903;  work  to  be  commenced  October  1,  1903;  work  terminatea  by  supplemental 
agreement  dated  December  14,  1903;  approved  by  the  Chief  of  Engineers,  United 
States  Army,  December  21,  1903,  and  by  Assistant  Secretary  of  War  December  26, 
1903.     Price,  24  J  cents  per  cubic  yard,  scow  measurement. 

With  Coastwise  Dredging  Company,  for  dredging,  dated  February  11,  1904;  work 
to  be  commenced  February  26,  1904;  date  of  expiration,  March  30,  1904.  Price, 
25  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  OTATISTICS. 


The  followinflT  statistics  relative  to  the  commerce  of  the  Nansemond  River,  Vir- 
ginia, during  tbe  calendar  year  1903,  were  compiled  from  statements  of  parties 
making  shipments  over  this  stream: 


Articles. 


Lumber 

Hanofactured  1  amber 

Merchandise 

Oysten 

Coal 

Oyster  sbellB 

Total 


Value. 


9180,834 

10.000 

1,032,500 

16.000 

6,000 

500 


1,244,834 


a  Expended  for  maintenance  in  current  fiscal  year,  99,766.86w 
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IMPROVEMENT  OF  PAGAN  RIVER,  VIRGINIA. 

No  operations  were  carried  on  during  the  fiscal  year.  The  expendi- 
tures weie  made  in  connection  with  an  examination  of  the  river  and 
the  plotting  of  a  map  from  the  notes  of  the  examination.  Work  on 
the  project  nas  not  yet  been  begun. 

The  available  funds  and  the  additional  amount  recommended  will  be 
applied  to  remoWng  shoals. 


Money  statement, 

July  1,  1903,  balance  unexpended $10,863.06 

June  30, 1904,  amount  expended  during  fist-al  vear  for  works  of  improve- 
ment  \ 860.95 


July  1 ,  1904,  Imlance  unexpende<l 10, 002. 10 


Amount  (estimated )  required  for  completion  of  existing  project 18, 000. 00 

Amount  that  can  be  profitably  exjHinded  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  tJ)  the  balaiiee  unex- 
pended July  1,  1904 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATIONS. 

June  14, 1880 $5,000 

March  3,  1881 5,000 

June  13,  1902 10,870 

Total 20,870 


COMMERCIAL  STATISTICS. 


The  following  statistics  represent  the  conunerce  of  Pagan  River,  Vii^nia,  during 
the  calendar  vear  1903: 


Peanuts 

Coal 

OysterB 

Miflcellaneoufl. 


Total. 


Articles. 


Amount. 


TbtM. 

88,819 
1.600 
7,867 

72,446 


120,121 


Value. 


$2,671,996 

6. 250 

74,250 

6,678,860 


8,424,848 


The  Old  Dominion  Steamship  Company  operates  two  steamers  on  this  river  as  far 
Smithfield,  Va. ,  each  making  a  round  tnp  daily,  except  Sundays,  from  Norfolk,  Va. 
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L6. 
IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA- 

(a)   MAINTENANC'R. 

The  work  of  drodginff  under  an  agreement  with  Mr.  V.  P.  E.  Bur- 
pwyn,  in  projfn^sn  at  the  close  of  the  last  fiscal  year,  was  i*ontinued 
until  Au^ist  31,  1!H)3,  12,5(>5  cubic  yards  of  material  Ikmu)^  removed 
in  cuttin)^  a  channel  through  shoalniust  )>elow  the  harbor  at  Peters- 
burjf  to  a  width  of  :X)  feet  and  a  depth  of  12  feet  at  mean  hif^h  water. 
The  (*ost  of  this  dredging  was  33  cents  per  cubic  yard,  place  moaiiure- 
m(»nt. 

The  apnropriation  in  the  ac*t  of  June  13,  1SM>2,  not  iMMng  sufficient 
to  cover  the  cost  of  all  the  dredging  needed  to  n»ston»  a  12-f<K>t  mean 
high-wat4*r  channel  from  Petersburg  to  Point  of  Kocks,  an  allotment 
of  :^5JKX»  was  made  from  the  appropriation  for  ''  Emergencies  in  River 
and  Harbor  Works,"  act  of  June  f>,  IIKM),  to  <*ontinue  the  work  of 
dredging.  The  work  to  l)e  done  under  this  allotment  was  arranged 
l»y  an  emergency  contra/ct«  which  is  deHcril)ed  lielow,  and  the  work 
thereumler  was  commenccil  (>(*t4>lier  21,  ltH>3,  and  completed  January 
HI,  VMH.  Tudcr  this  c(mtra<*t  a  total  of  lo,lb2  cubic  yards  of  mate- 
rial, place  mcasun*ment,  was  n*move<l  in  dredging  at  various  hM*ali- 
tiei%  where  the  depth  of  12  ftH^t  at  mean  hi^h  water  did  not  exist,  u  cut 
lieing  taken  thnmgh  each  shoal  34 »  feet  wide.  The  cost  of  thii»  dredg- 
ing was  36  c<'ntD  per  cubic  yard,  place  measurement. 

The  amount  recommendiHl  will  lie  applied  to  work  of  maintenance 
and  improvement.    The  project  is  about  65  per  cent  completed. 

Mnnry  ntaUmait, 

July  1,  1903,  liaUnct*  nnczpeodail $5,094.36 

AoMmnt  allottiNl  fn»ni  iippropruiUoii  for  nuunteiuuice  of  river  ami  harU)r 
improTeoMait,  act  ol  J  one  6, 1902 \  000. 00 

10,994.36 
Judo  30,  1901,  amoant  expended  dnring  fiical  jrear: 

For  mAinieiuuux*  of  impnivement $10, 657. 96 

Repaid  to  apprupriatkm 331.70 

10.989.66 

July  I,  1904,  lialaoctf  unexpendrvl 4. 70 

A moont  ( enlinuued )  reqniretl  (or  completion  o(  oxifting  project 48, 090. 00 

AmtNint  that  ran  lie  iiroAtably  ex|ieiuled  in  flscal  year  entlitiy  June  .10, 
1906,  in  additiiin  to  the  iMilance  unexpended  July  1,  1904: 

For  work*  of  impro\*etnent $48, 090. 00 

For  maintenanoe  <^  impruvement  •« 10,000.00 

^  |58.09a00 

Hubniitteil  In  compliance  with  requimientfi  of  mindry  civil  set  of  June 
,    4»  1697,  and  of  •odioo  7  of  the  river  and  harbor  act  of  1899. 


(n)  AT  rKTERRBUBd. 

No  actual  work  was  done  during  the  fiscal  jear,  an  it  was  onl  j  toward 
tta  doM  that  part  of  the  land  needed  for  the*  work  wan  acquired  by  the 
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United  States.  The  expenditures  were  in  payment  for  the  land,  for 
surveys,  and  for  contingencies  connected  with  the  advertisement  for 
proposals. 

U  nder  date  of  June  14, 1904,  a  contract  was  signed  with  the  Atlantic 
Dredging  Company,  covering  all  the  work  comtemplated  under  the 
project.  At  the  close  of  the  year  the  contract  had  not  received  the 
approval  of  the  Chief  of  Engineers,  United  States  Army.  At  the 
prices  stipulated  in  tjiis  contract,  it  will  be  possible  to  do  all  the  work 
according  to  the  plans,  and  the  amount  available  will  be  applied 
thereunc&r. 

Money  statement. 

July  1,  1903,  balance  unexpended $108,488.96 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         8,644.82 

July  1,  1904,  balance  unexpended 189,844.34 

July  1,  1904,  outstanding  liabilities .20 

July  1,  1904,  balance  available 189,844.14 

July  1,  1904,  amount  covered  by  uncompleted  contracts 137, 492. 00 


APPROPRIATIONS. 


March  3, 1871 $50,000.00 

June  10,1872 40,000.00 

March  3, 1873 80,000.00 

June  23, 1874 80,000.00 

March3,1876 30,000.00 

August  14, 1876 30,000.00 

June  18, 1878 30,000.00 

March3,1879 20,000.00 

June  14,1880 20,000.00 

March3,1881 20,000.00 

August  2, 1882 35,000.00 

July  5,1884 25,000.00 

August  5, 1886 18,750.00 

August  11, 1888 15,000.00 

September  19, 1890 15,000.00 

July  13, 1892 15,000.00 


August  18, 1894 $5,000.00 

June  3, 1896 5,000.00 

March  3,-1899 5,000.00 

June  13, 1902 32,600.00 

March  3, 1903 175,000.00 

Emeivencies    in    river    and 

haroor  works,  act  June  6, 

1900 5,000.00 

Total..... 651,330.00 

Repaid  to  appropriation  for 
emei^ncies  in  river  and 
harbor  works 331.70 


Aggregate 650,998.30 


OONTRACro  IN   FORCS. 


Emergency  contract  with  C.  P.  E.  Bui^gwyn,  for  dredpng,  dated  October  16,  1903, 
work  to  De  commenced  October  26, 1903;  date  of  expiration,  January  30, 1904.  Price, 
36  (*ents  per  cubic  yard,  place  measurement 

With  Atlantic  Dredging  Company,  for  dredging  and  building  embankments,  dam, 
higliway  bridge,  railroad  bridge,  piers,  Knd  flume.  This  contract  had  not  b(H»n 
approved  by  the  Chief  of  Engineers,  United  States  Army,  at  the  close  of  the  fitH'al 
year.  Prices:  Section  A,  (a)  40  cents  per  cubic  yard,  measured  in  the  cut;  (6)  22 
cent^  per  cubic  yard,  measured  in  the  cut;  Section  B,  40  cents  per  cubic  yard,  niea>*- 
ure<l  in  the  cut;  Section  C,  (a)  50  cents  ner  cubic  yard,  measurt'd  in  the' fill;  (l)  18 
cents  per  cubic  yard,  measunxl  in  the  fill;  Section  D,  18  cents  per  cubic  yanl,  meas- 
ured in  the  cut;  rock  for  dam,  $1.70  per  gross  ton  for  lai^^,  $1.70  )x;r  gn^ns  ton  for 
medium,  $1.90  per  gross  ton  forcru8he<l  stone;  railroad  bridge,  piers,  and  abutments, 
for  concrete,  $10  t)er  cubic  yard,  measured  in  place;  for  coping,  $20  per  square  }rard  of 
horisontal  area;  tor  fill  behind  abutments,  40  cents  per  cabic  yard,  measured  in  the 
*U;  highway  bridge,  $14,000;  flame,  ^.000;  revetoieiiti  $L50  per  square  yard. 
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CX)MMBRCIAL  STATIOTICS. 


The  following  statistics,  relative  to  the  commerce  of  the  Appomattox  River,  Vir- 
g^ia,  daring  the  calendar  year  1903,  were  compiled  from  statements  furnished  by 
8hipx>er8: 


Articles. 


Lumber 

Qndn 

Coftl 

Fertilizer 

Railroad  ties 

PeanutR 

General  xncrchandiBe 

Total 


Amount. 


Vessels. 


Tbru. 

53,540 
819 
1,780 
4,810 
6,318 
6,311 

81,100 


108,028 


Value. 


9267,003 
12,789 
10,720 
48,100 
24,964 
65,025 
622,000 


1,045,601 


Class. 


Steam 

Sail 

Barges 

Total 


Number. 


861 
114 
207 


1,182 


Average 
draft. 


Average 
tonnage. 


FeeL 

8 

75 

9 

100 

9 

800 

L7. 

IMPROVEMENT  OF  HARBOR  AT  CAPE  CHARLES  CITY,  VIRGINIA. 

The  work  of  dredging  in  progress  at  the  close  of  the  last  fiscal  year 
under  the  contract  describea  below  was  continued  until  September  16, 
1903.  Under  this  contract  a  total  of  58,840  cubic  yards  of  material 
was  removed,  of  which  53,677  cubic  yards  were  excavated  during  the 
current  fiscal  year.  This  removal  resulted  in  the  dredging  of  the 
entrance  channel  to  a  depth  of  16  feet  over  an  area  of  120  by  440  feet, 
and  within  the  basin  two  shoals  having  less  than  14  feet  at  mean  low 
water  were  excavated  to  that  depth,  their  dimensions  being  100  by  520 
and  120  by  250  feet.  The  price  paid  for  this  work  was  32  cents  per 
cubic  yard,  scow  measurement.  The  project  is  considered  to  be  about 
70  per  cent  completed. 

The  amount  recommended  will  be  applied  to  dredging  and  jetty 
construction. 

Money  statement, 

(July  1,  1903,  balance  unexpended w $19,748.66 

June  30, 1904,  amount  expended  during  fiscal  year  for  worka  of  improve- 
ment      19,747.13 


July  1,  1904,  balance  unexpendeil 


1.53 


'Amount  (estimated)  required  for  completion  of  existing  project 67, 340. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $40, 000. 00 

For  maintenance  of  improvement 10, 000. 00 


Sabmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4y  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


50, 000. 00 


/ 


/ 
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APPROPRIATIONB. 

September  19, 1890 $25,000 

July  13,  1892 10,000^ 

March  3,  1899 20,000' 

June  13,  1902 20,000 

Total 76,000- 

CONTRACT  IN   FORCE. 

With  McLean  Contracting  (Company  for  dredging,  dated  May  4, 1903;  approved  li«r' 
27,  1903;  work  to  be  commenced  July  20,  1903;  date  of  expiration,  ^ptember  u^ 
1903;  price,  32  cents  per  cubic  yard,  ecow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statement  represents  the  commerce  of  the  harbor  at  Cape  Charki 
City^  Va.,  durin]^  the  calendar  year  1903,  and  was  prepared  from  statements  supplied 
by  lines  and  individuals  handling  the  freight: 


Articles. 


Merc'bandifle  and  produce 


Amount. 


Ton9. 
1,156,952 


Valae. 


sii.sso^aai 


Vessels. 


a  Dally. 


L   8. 


Clat«. 

Number. 

Average 
draft. 

Avengtt 
tOQiiaciL 

steam 

a9 

Fed. 
12 
8 

481 

Barges 

l.tM 

IMPROVEMENT  OF  WATERWAY  FROM    NORFOLK,  VIRGINIA,  TO  THE 

SOUNDS  OF  NORTH  CAROLINA. 

The  only  work  done  on  this  waterway  during  the  fiscal  year  was 
performed  by  the  U.  S.  snag  boat  Roanoke  in  the  latter  part  of  May 
and  the  first  part  of  June,  1904,  and  consisted  in  the  removal  from  the 
Pasquotank  River,  North  Carolina,  and  Turners  Cut,  North  Carolina^ 
of  108  logs,  from  10  to  10  feet  long;  20  piles,  40  to  80  feet  long;  88 
stumps,  53  snags,  and  4  trees.  From  Deep  Creek,  Virginia,  8  logs  were 
removed. 

This  project  is  considered  to  be  about  completed,  the  work  needed 
being  solelv  for  maintenance. 

The  funds  available  and  the  amount  recommended  will  be  applied 
toward  any  work  of  maintenance  that  may  be  found  necessary. 
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Money  statement. 

1903,  balance  unexpended $3, 673. 64 

0,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 

b 1,186.73 

1904,  balance  unexpended 2,486.81 

1904,  outstanding  liabilities 146.11 

1904,  balance  available 2,340.70 

int  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
},  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 

ended  July  1,1904 5,000.00 

itted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
$97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

3,  1899 $25,000 

,  1900 200,000 

3,  1901 29,870 

Total 254,870 


COMMERCIAL  STATIOTICS. 


following  statistics  were  compiled  from  a  statement  furnished  by  the  Lake 
lond  Canal»and  Water  Company,  and  indicate  the  trafiic  through  the  Dismal 
►  Canal,  Virginia  and  North  Carolina,  during  the  calendar  year  1903. 


Articles. 


logs 

B... 

Is... 


;>i]es 

8.... 
S 

ties. 


te. 


..feetB.  M.. 
...nnmber., 

cords., 

do.... 

feet., 

...number., 

cords., 

.linear  feet., 
..feetB.  M.. 
.linear  feet., 
..feetB.  M 
.linear  feet., 
...number.. 

do.... 

do.... 

do.... 

tons.. 

bushels.. 

do.... 

do.... 

tons.. 

do.... 


ry. 
els. 


leoos 


tons., 

....do..., 
....do..., 
.number.. 

do..., 

tons.. 

..barrels.. 
...cords., 

bales., 

tons.. 

....do.... 
.bushels.. 
....tons.. 
....do 


Amount. 


101. 067,  .542 

4,474,400 

12,032 

4481 

2,682 

8,031 

619 

800,166 

1,819,059 

«tfl,070 

1.092,500 

2,470 

1.161 

1,167 

2 

1,080 

20 

4,000 

36,453 

15.600 

16,968 

4,737 


60 

800 

38 

10 

24 

60 

1,647 

15 

465 

1,372 

72} 

600 

74 

58,980 


Value. 


11,313.878 

22,372 

60,160 

2,243 

89 

16,062 

1,567 

48,009 

18, 191 

204 

10.926 

247 

580 

468 

20 

SO 

10 

2,000 

18,226 

624 

889,760 

16,948 

250 

60 

12,000 

200 

608 

60 

12,000 

6.500 

8,294 

75 

15,113 

4,116 

86 

250 

740 

707,760 


2,634,590 
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Vessels. 

Class. 

Number. 

Average 
draft. 

Average 
tonnage. 

Bt^Aineni .....  . . .  X . 

1,798 

946 

1,070 

65 

648 

a53 

82 

1 

7 

2 

1 

2 

Feet. 
8 
9 
7 
6 
5 

51 

Baiges 

249 

Schooners 

51 

YachU 

34 

Lighters 

Rafts 

Launches 

Dredflre 

Scows 

Pontons 

Pile  driver 

House  boats 

a  Averaging  9,091  feet  lumber,  or  9,096  feet  pine  piles,  or  28,261  feet  mill  logs  each. 


Lr  9. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK,  VIRGINIA, 
TO  ALBEMARLE  SOUND,  NORTH  CAROLINA,  THROUGH  CURRITUCK 
SOUND. 

Dredging  was  commenced  under  the  contract  described  below  on 
January  11,  1904,  at  North  River  bar,  and  continued  until  April  27, 
1904.  The  total  number  of  cubic  yards  removed  at  the  contract  price, 
42^^^^  cents,  was  34,072  cubic  yards,  scow  measurement.  This  work 
resulted  in  the  excavation  of  a  channel  through  the  bar  at  the  mouth 
of  North  River,  70  feet  wide  and  10  feet  deep  at  mean  low  water. 
The  work  done  was  in  the  nature  of  maintenance,  the  channel  pre- 
viously dredged  having  shoaled  considerably. 

The  U.  S.  snag-boat  JRoa7ioaIce  was  employed  on  this  route  from 
June  6,  1904,  to  the  close  of  the  fiscal  year,  and  up  to  that  date  had 
removed  from  North  Landing  river,  253  logs,  from  16  to  24  feet 
long,  4  piles,  from  30  to  70  feet  long,  5  snags,  and  4  stumps,  and 
placed  tne  same  on  the  banks.  From  the  southern  branch  of  the 
Elizabeth  River,  Virginia,  2  logs  and  1  pile  were  taken  from  the 
river  bed  and  put  out  on  the  banks,  when  the  snag-boat  was  en  route 
from  Norfolk  %o  the  North  Landing  River. 

The  project  is  considered  to  be  about  96  per  cent  completed. 

The  funds  available  will  be  applied  to  the  removal  of  sunken  logs, 
and  the  amount  recommended  for  work  of  improvement  is  for  dredg- 
ing such  shoals  as  may  be  authorized.  * 

Money  statement. 

July  1,  1903,  balance  unexpended 120,113.00 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 17, 173. 68 

J  uly  1,  1904,  balance  unexpended 2, 939. 32 

July  1,  1904,  outstanding  liabilities 265. 87 

July  1,  1904,  balance  available 2, 673. 45 

Amount  (estimated)  required  for  completion  of  existing  project « 17, 173. 68 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $17, 173. 68 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


22, 173. 68 


o  Expended  for  maintenance  in  current  fiscal  year. 
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APPROPRIATIONS. 

For  Southern  Branch  Elizabeth  River,  Virginia: 

March  3, 1873 $15,000 

June  23,  1874 10,000 

March  3, 1875 5,000 

August  14,  1876 6,000 

June  18,  1878 5,000 

$40,000.00 

For  North  Landing  River,  Virginia  and  North  Carolina: 

March  3, 1879 25,000 

June  14,  1880 15,000 

March  3,  1881 7,500 

August  2,  1882 8,000 

55,500.00 

For  Currituck  Sound,  Coinjock  Bay,  and  North  River  bar.  North 

Carolina: 

June  18,  1878 20,000 

March  3, 1879 25,000 

June  14,  1880 25,000 

March  3,  1881 30,000 

August  2,  1882 20,000 

Julys,  1884 5,000 

Augusts,  1886 10,000 

August  11,  1888 7,500 

142, 500. 00 

For  inland  water  route,  etc. : 

September  19,  1890 10,000 

July  13, 1892 9,000 

August  18,  1894 10,000 

June  3,  1896 10,000 

March  3, 1899 8,000 

June  13,  1902 23,400 

70,400.00 

Total 308,400.00 

Amount  received  from  sale  of  property  to  other  works 2, 169. 69 

Aggr^ate 310,569.69 


CONTRACT  IN   FORCE. 


With  Norfolk  Dredging  Company,  for  dredging,  dated  December  30, 1903;  approved 
January  9,  1904;  work  to  be  commenced  January  23,  1904;  date  of  expiration,  April 
27,  1904.    Price,  42^^  cents  per  cubic  yard,  scow  measurement. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  the  inland  water  route  from 
Norfolk  Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina,  during  the  calendar 
year  1903,  were  compiled  from  statements  furnished  by  the  Albemarle  and  Chesa- 
peake Canal  Company  and  shippers  along  the  route. 


Articles. 

Amount. 

Value. 

Lumber.  Ion.  shiiurles.  etc 

Tcmt. 
168,412 
35,400 

$680,660 

MiiipeUAPfOinfl 

796,600 

Total 

203,812 

1,477,060 

XETO  1904 87 
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Vessels. 

Clam. 

Number. 

Average 
draft. 

ATenge 
tonnage. 

Steam 

1,996 
478 
609 
292 

7 
7 
7 

45 

Sail 

81 

Barges 

200 

R^ftif      ,  , . .              

L  lo. 
IMPROVEMENT  OF  EDENTON  BAY,  NORTH  CAROLINA. 

Under  the  contract  with  Mr.  W.  H.  French,  described  below,  15,283 
cubic  yards  of  material,  at  the  price  of  29^  cents  per  cubic  yard,  place 
measurement,  were  removed  between  September  17, 1903,  and  Decem- 
ber 9,  1903.  The  dredging  was  done  at  three  localities  in  the  harbor, 
the  first  being  the  cutting  away  of  a  point  at  the  entrance  to  the  inner 
harbor.  This  was  cut  back  a  distance  of  120  feet.  Beyond  this  point 
toward  the  wharves  the  channel  was  widened  100  feet,  three  parallel 
cuts  being  taken,  the  longest  being  950  feet  and  the  shortest  500  feet. 
Opposite  the  Norfolk  ana  Southern  wharf  two  cuts,  40  feet  wide  each 
ana  500  feet  long,  were  taken  in  widening  the  channel  at  that  point. 
This  project  is  now  practically  completed. 

Money  statement. 

Jnly  1,  1903,  balance  unexpended $5,843.34 

Jane  30,  1904,  amoant  expended  daring  fi8cal  year  for  works  of  improve- 
ment      5,622.71 


Jaly  1, 1904,  balance  unexpended. 


220.63 


APPROPRIATIONS. 


June  18, 1878 $4,000 

March  3. 1879 1,000 

July  5,  1884 10,000 

Augusts,  1886 2,000 


June  13,1902 6,000 

Total 23,000 


CONTRACT  IN   PORCS. 


With  W.  H.  French,  for  dredging,  dated  July  6,  1903;  approve<l  July  31,  1903; 
work  to  be  commenced  Septeml)er  5,  1903;  date  of  expiration,  December  9,  1903. 
Price,  29i  cents  per  cubic  yard,  place  measurement. 


COMMSRCIAL  STATISTIGB. 


The  following  ttatisticB  relative  to  the  commerce  of  E<ienton  Bay,  North  Carolina, 
during  the  calendar  year  1903,  were  compiled  from  statements  fumii!>hed  by  trans- 
portation lines  handling  the  freight: 


Articleaii. 


Amount. !     Value 


TOnt. 

LqC8 1      15,000 

Lnmber '     25,000 

Itarehandise  and  produce i-io,620 


Tout. 


tso.ooo 

I'AOOO 
1.611,h8S 


IBO.QCO  I      1.606,888 
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L  II. 


IMPROVEMENT  OF  ROANOKE  RIVER,  NORTH  CAROUNA. 

No  work  wa^  carried  on  on  this  strmm  during  the  fiscal  ^ear.  The 
oxpenditunvi  wore  for  care  and  maintenance  of  the  U.  b.  snagboat 
li(MityJc4\  whicli  ^-aM  out  of  commission  at  Plymouth^  N.  C. 

The  pn>joct  iM  considered  to  be  about  8<)  per  cent  completed. 

The  available  f  undn,  with  the  amount  recommended,  will  be  applied 
to  the  remo^'al  of  channel  obstructions  and  the  construction  of  a  dam 
near  Weldon,  N.  C. 


3ffm*y  9tat^ment. 


July  I.  1903,  baUmv  ancxpemlcil 

Jam*  aO,  IMH,  AnitKint  rxprndcKl  duriiiK  (bral  year,  for  workaof  imfmivi 
iiimt 


•S,  801. 16 
794.63 


July  1,  1MV4,  iNilamv  iitM*xpeiHlcil 6,S26.68 

Amotint  (cvUniaU*il )  rr«|uinMl  for  c«»mnlfHion  of  r ziMinir  im>jert 41, 000. 00 

AtiKMint  that  tan  U*  i»ro<ltahly  rx|M*n<leil  in  AmvI  y<«r  inwIiDic  JniM*  210, 
ItlOH.  for  worku  t>f  inipnivctnrnt,  in  ailditiuii  ti'»  tho  baknce  unez- 

i>rn<l<-l  July  I.  IWM 20,000.00 

SuoniitttHl  in  cuoiplianoo  with  reqtiireiiient«  of  mmdry  dWl  act  of  J  two 
4.  1007. 


ArnntraiATioNN. 


Mmirha,  1871 120,000  i  July  IS,  1802 150,000 


Juno  10,  1872 10,000 

Manh  3,  1873 10,000 

Jum»23,  1H74 6.000 

Au|niiit2,  18K1» 6,000 

July6,18H4 3,000 

An|(Uiit6,  18811 20,000 

AiiiruPt  11.  IWW 40,000 

Ih«pt4scubcr  IV,  IWU 25,000 


Aufnuit  18,  imn 30,000 

Junes,  1896 10,000 

Total 236,000 

Amonnt  rpceircd  from  ade  of 
property  to  other  workf 1,336 


A|DCi«6«tr 


0»MIIBIH*l%l.    fn'4Ttf9n«'1l. 


Th«»  fulUiwing  iitAtieti<«iiliow  th«*  c*«MniiM*rDi*  of  the  Rnanoko  Hirer,  North  OMolina, 
«lunnic  th«*  cak*n<lar  year  IKOS,  aii^I  wt^rv  compileii  fmoi  tptatementa  oUained  from 
lh«*  •hippen: 


AftirUw. 


ABOOBL      VAhM. 


u«» 

MrrrfuiiMllv  aimI  tinattirr 

rMi 

TtHal 


TUm. 
tt.4M 

TOO 

"5i 

a.o«o 

II** «» 

m^m 
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L  12. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT   OBSTRUCTING  OR   ENDAN- 
GERING NAVIGATION. 

Wreck  of  scJvooner  WiUie  Lee  Hall, — ^The  removal  of  this  wreck  was 
authorized  April  17,  1903,  at  a  cost  not  to  exceed  $4:00,  which  was 
provided  for  doing  the  work.  The  wreck  was  in  20  feet  of  water  at 
mean  low  tide,  oflf  Jf ewport  News  Point,  and  a  local  contractor  sub- 
mitted an  offer  to  remove  it  for  $98,  whicn  was  accepted,  and  the  work 
of  demolishing  it,  which  had  been  nearly  completed  in  the  preceding 
fiscal  year,  was  finished  early  in  the  current  fiscal  year.  The  total  cost 
of  destroying  the  wreck  was  $130.35. 

Wreck  of  schooner  E,  H.  Weaver. — This  vessel  was  wrecked  at  the 
entrance  to  Chesapeake  Bay,  and  after  its  cargo  of  lumber  had  been 
removed  by  the  owners,  the  hull  was  towed  by  wreckers  to  Willoughby 
Bank  and  there  stripped  and  abandoned.  Its  removal  was  authorized 
October  19, 1903,  at  a  cost  of  $400,  which  amount  was  provided  for 
doing  the  work.  The  wreck  was  destroyed  by  explosives  between 
November  1  and  9,  1903,  at  a  cost  of  $200. 

Wreck  of  harge  John  J.  Ward. — This  barge  sank  in  the  Pasquotank 
River,  North  Carolina,  about  one-half  of  a  mile  below  the  southern 
terminus  of  Turners  Cut,  North  Carolina,  and  after  its  cargo  of  an- 
thracite coal  had  been  removed  by  wreckers  it  was  abandoned.  Its 
removal  was  authorized  October  21,  1903,  the  sum  of  $500  being  pro- 
vided to  cover  the  cost  of  the  work.  An  offer  of  $325  was  received 
from  a  local  contractor  for  the  removal  of  the  wreck  and  it  was  ac- 
cepted. The  work  was  commenced  on  the  destruction  of  the  wreck 
by  explosives  in  the  latter  part  of  November,  1903,  and  completed  on 
December  15  of  the  same  year.  The  total  cost  of  removing  this  wreck 
was  $368.23. 


L  13. 

PRELIMINARY  EXAMINATION  OF  PERQUIMANS  RIVER,  NORTH  CARO- 
LINA, AT  AND  NEAR  HERTFORD. 

[Printed  in  House  Doc.  No.  a02,  Fifty-eighth  Congrei»,  second  session.] 

War  Department, 
Office  of  the.  Chief  of  Engineers, 

Washington^  December  ^4f  1903. 
Sib:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress a  report,  datedJanuary  21, 1903,  by  Maj.  James  B.  Qiiinn,  Corps 
of  Engineers,  and  a  report  supplementary  thereto,  dated  September  23, 
1903,  with  map,^  b}'-  Caj)t.  E.  Eveleth  Winslow,  Corps  of  Engineers, 
on  preliminary  examination  of  Perquimans  River,  North  Carolma,  "at 
and  near  Hertford,"  made  in  accordance  with  the  provisions  of  the 
river  and  harbor  act  approved  June  13, 1902. 

o  Not  reprinted;  printed  in  House  Doc.  No.  302,  Fifty-eighth  Congress,  second 
iesnoiu 
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ClapUiD  Wiiuilow  presents  a  olan  for  securing,  by  dredj^ng  tod  the 
removal  of  existiniir  ntumpH^  a  channel  200  feet  wide  and  9  feet  deep  at 
mean  low  water  below  Hertford,  which  is  loi*ated  11  miles  above  the 
river^s  mouth,  and  of  the  same  depths  with  width  of  (K)  feet  between 
Hertford  and  Wards  Landing,  the  latter  being  11  miles  above  Hertford^ 
at  a  total  estimated  c*OHt  of  $12,500. 

It  is  the  opinion  of  the  local  and  division  engineers  that  the  improve* 
ment  of  the  stream  to  the  extent  outlined  in  this  plan  is  worthy  of 
being  undertaken  by  the  (xcneral  (lovcmment.  The  Board  of  Ejigi- 
neer»  for  Uivers  and*  Harliors,  which  has  reviewed  these  re^rts  pur- 
suant to  the  provisions  of  8e<*ti(>iis  3  and  14  of  the  aforementioned  act, 
expreHses  tlic  belief,  however,  that  the  words  of  the  aoi|  ^^at  and  near 
Hertford/'  confine  the  limit  of  anv  profxised  improvement  to  the 
immediate  vicinity  of  that  town,  and  tnat  the  work  contemplated  by 
the  hiw  is  the  reinoval  i>f  the  stumps  and  the  shoal  below  the  ooantT 
bridge  at  Hertford.  In  the  opinion  of  the  l^iard,  which  is  oononrred 
in  by  me,  it  is  desirable  for  the  United  States  to  undertake  the 
improvement  to  the  extiMit  of  providing  below  said  bridge  a  channel  9 
feet  de(*t)  and  2iM)  feet  wide,  at  an  intimated  cost  of  $11,9^. 
\  ery  respectfully,  your  obe<licnt  servant, 

G.  L.  Giu.KSpn, 
BrSg,  Gen.^  Vki^  qf  Engith^en^  U.  S.  Army. 

Hon.  KiJiiu  KtMrr, 

Secretary  of  War. 

UKI-OKT  OP  HU.  JAMES  E.  gUINN,  OOBPS  OP  BNGUfBKBa 

EwoiNEBR  Oppiok,  UNrTED  Statbs  Ajuct, 

Norfolk,  Va.,  January  91^1903. 

General:  In  comnliance  with  instructions  contained  in  letter  from 
your  ofii(*e  dated  July  8,  1002,  assigning;  to  me  the  duty  of  making  a 

i*>reliminarv  examination  of  the  ^'  Perquimans  Itiver,  at  and  near  Hert- 
ord,*^  in  the  State  of  North  Ckrolina,  ordered  by  the  act  of  Congreoa, 
approve<l  June  IS,  1902,  I  have  the  honor  to  submit  the  following 
report: 

An  examination  of  this  stream  from  its  mouth  to  the  town  of  Hert- 
ford, N.  C,  was  made  by  Mr.  S.  T.  Al)ert,  United  States  civil  engi- 
ne4*r,  on  June  12, 1875,  and  a  re|K)rt  submitted  thereon  dated  Decemter 
14,  1875,  will  be  ftiund  on  |iage  861,  IVirt  1,  of  the  Annual  Report  of 
the  Chief  of  Knifineers  for  tlie  f»ral  yi*ar  1876. 

In  1884  a  pnTimiimry  examination  of  this  stream  above  Hertford, 
N.  C,  was  made  by  Capt  P.  A.  Hinman,  Corps  of  Engineers,  U.  S. 
Army,  and  his  reiN>rt  on  that  portion  of  the  stream  is  to  be  found  on 

Eigm  1<^5  and  liH^S,  Part  2,  of  the  Annual  Report  of  the  Chief  of 
n^m*eni,  for  the  fisctil  year  1885. 

No  expression  of  opinion  as  to  the  worthiness  of  the  stream  for 
improvement  was  made  by  Mr.  Abert  in  his  report  on  the  section 
lielow  Hertford,  liut  nn  estimate*  of  the  cost  of  the  work  was  stated 
therein  at  $2,<NN».  In  Captain  Hinman^s  report  for  the  portion  above 
Hertford,  the  stnmni  whh  4H»nHi<l<*red  as  un worth v  of  improvement. 
The  physic^al  chanu*terir*ties  of  this  river  are  fully  described  in  the 
reports  alwve  referred  to,  and  a  reproduction  of  it  is  therefore  con* 
siuered  unnecessary. 
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Upon  the  present  call  for  a  report  upon  the  Perquimans  Biver,  it 
may  be  stated  tiiat  the  particular  locality  complained  of  covers  an 
area  estimated  at  100,000  square  feet,  about  a  quarter  of  a  mile  below 
the  county  bridge,  scattered  over  which  there  are  numerous  stumps 
of  pine  and  cypress  trees. 

The  lumber  mills  and  boat  landings  of  the  town  are  all  above  this 
stumpy  reach,  and  the  depth  of  water  from  below  it  to  the  mouth  of 
the  nver  in  Aibermarle  Sound,  a  distance  of  about  11  miles,  is  about 
9  feet.  The  channel  below  Hei-tford  is  unobstructed,  except  at  one 
point  near  the  mouth,  where  a  large  stump  in  the  center  of  the  chan- 
nel prevents  its  use  by  vessels  drawing  over  6  feet  of  water.  The 
water  of  the  river  is  fresh,  and  the  oscillations  of  the  water  level  are 
entirely  due  to  the  velocity  and  direction  of  the  wind. 

The  commerce,  as  far  as  I  am  able  to  learn,  is  chiefly  confined  to 
the  transportation  of  logs  for  the  use  of  the  mills  in  operation  at  Hert- 
ford, witn  probably  a  small  amount  of  agricultural  produce,  shipped 
from  the  farms  adjacent  to  the  course  oi  the  stream,  and  which  are 
brought  down  in  boats  to  Hertford  and  shipped  from  there  to  north- 
ern points  by  rail.  Although  I  have  made  an  effort  to  secure  complete 
statistics  of  the  amount  of  shipments  made  by  way  of  the  river,  I  am 
unable  to  present  more  than  what  is  contained  in  the  above  statements, 
owing  to  tne  failure  of  parties  requested  to  make  reply  to  my  inouiries. 

From  a  rough  estimate,  it  is  judged  that  the  removal  of  the  oostruc- 
tions  "at  and  near  Hertiord"  would  cost  approximately  $5,000,  the 
expenditure  of  which  does  not  seem  to  me  to  b^  justified  by  the  present 
or  prospective  demands  of  commerce  on^  the  rerquimans  River.  I 
therefore  consider  that  stream  to  be  unworthy  of  improvement. 

Respectfully  submitted. 

James  B.  Quinn, 
Major^  Corpa  of  Engmeera. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A, 
(Through  the  Division  Engineer.) 

[First  indonement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  January  £9^  1903. 

Respectfully  submitted  to  theChief  of  En^neers,  United  States  Army . 
I  concur  in  the  views  of  the  district  engmeer. 

Peteb  C.  Hains, 
Colond^  Corps  of  Engineers^ 
Dwision  Engvneer^  Southeast  Dimsian, 

[Second  indorsement] 

Office  Chief  of  Engineebs,  U.  S.  Abmt, 

February  5,  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders  No.  ^,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13, 1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colotid^  Corps  of  Engineers. 
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[Tliinl  iBdootBttt] 


fiOARD  OF  EnOINKBBS  FOR  RlYERA  AND  HaRBORS, 

Washington^  D.  C.^  July  31, 1903. 

Batpectf  ully  returnod  to  the  Chief  of  Engineers,  United  States  Army. 

At  Uie  time  the  within  report  wms  made  the  district  officer  had  been 
unable  to  secun)  any  definite  conmieroial  statistics.  Since  then  the 
four  conmiunications*  incloHod  herewith  have  been  received.  More- 
over the  estimate  of  cost  contained  within  is,  as  stated,  a  **  rough 
estimate''  only. 

As  the  desirabilit  V  of  the  proposed  improvement  depends  upon  its 
cost  as  compared  with  the  commercial  benefits  to  follow  its  execution, 
the  Board  recommends  that  these  papers  be  returned  to  the  district 
officer,  and  that  be  be  instructed  to  extend  the  preliminary  examina- 
tion sufficiently  to  collect,  by  a  survey  or  otherwine,  the  data  necessary 
for  the  preparation  of  a  [project  with  estimate  of  cost,  and  to  state  in 
the  light  of  this  new  eHtimato  and  of  the  commercial  statistics  here- 
with and  of  anv  other  infonnation  he  mav  be  able  to  obtain,  whether 
he  concurs  in  the  opinion  o^the  former  district  officer  as  to  the  desir- 
ability of  the  contemplated  improvement  A  finished  map  of  the 
obstruction  comolained  of  just  below  the  town  of  Hertford  is  not 
desired,  but  the  itoard  would  l>e  gbui  to  have  a  sketch  showing  the 
rebtive  position  of  this  shoal  to  the  cliannel  and  the  town  wharves. 

For  the  Board; 

H.  F.  HODGRB, 

Hqjcr,  Gftpf  of  Enginsen, 

Senior  Mmbmr  jy^senL 

OrncK  Cnimr  of  Engih xrrs,  U.  8.  Armt, 

Aygusi  6\  1903. 

Respectfully  referred  to  Capt  E.  E.  Winslow,  Corps  of  Engineers, 
inviting  attention  to  Uie  pnH*cding  indorsement  by  the  Boara  of  En- 
gineers for  Itivers  and  HarUirs. 

The  recommendations  of  the  Board  are  approved,  and  Gsptain 
Winslow  is  r«N|uested  to  submit  a  supplementary  report  giving  the 
information  dcnired. 

Should  an  allotment  of  funds  l>e  nco^ssary  to  carry  out  these  in- 
structions, a  nH|uest  therefor  will  have  favorable  consideration. 

These  |ia|H*rH  to  be  n»tumiHl. 

By  command  of  Brig.  Uen.  Uillespie: 

A.  MACKKKmi, 

Colonel,  Corps  of  Engimeen* 

pn«ta  todww  wtit) 

War  Dbpartmrkt, 
Offior  of  thr  Crirf  of^  Emuinrrrs, 

WoMhingiony  November  11^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  further  ro|M)rt  as  recomniended* 
By  command  of  Brig.  Uen.  Uillespie: 

W.  V.  Juosoy, 
Captain,  Corps  iif  Engineers. 

•  Not  printsd. 
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[Tenth  indonement.] 

BoABD  OF  Engineers  fob  Biyebs  and  Habbobs, 

Washington^  D.  C.y  December  lOy  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm\'. 

In  addition  to  the  within  report  and  the  indorsement  of  the  division 
engineer  thereon,  the  Board  of  Engineers  for  Bivers  and  Harbors  htts 
considered  the  inclosed  supplemental  report  of  the  district  officer  upon 
an  extension  of  the  preliminary  examination  of  Perquimans  Biver  at 
or  near  Hertford,  tne  indorsement  of  the  division  engineer  upon  the 
same,  and  several  letters  from  interested  persons. 

Perquimans  Biver,  from  its  mouth  to  the  town  of  Hertford,  a  dis- 
tance of  11  miles,  is  an  estuary  of  Albemarle  Sound.  Above  Hertford 
it  becomes  narrower  and  has  more  of  the  characteristics  of  a  river. 
It  is  navigable  for  boats  drawing  7  feet  as  far  up  as  Wards  Landing, 
11  miles  above  Hertford,  where  its  width  is  about  80  feet.  It  appears 
that  the  principal  obstructions  to  navigation  are  clusters  of  submerged 
stumps  and  the  shoals  formed  therebv. 

It  IS  the  desire  of  those  interested  to  have  the  river  improved  to  a 
depth  of  9  feet,  so  as  to  accommodate  vessels  of  that  draft  now  using 
the  canals  between  Norfolk  and  Albemarle  Sound.  To  provide  a 
channel  of  such  depth  would  require  dredging  and  stump  pulling  at  a 
few  localities  only  in  the  total  distance.  The  district  omcer  recom- 
mends a  channel  9  feet  deep  and  200  feet  wide  below  Hertford,  and  of 
the  same  depth  and  60  feet  wide  between  Hertford  and  Wards  Land- 
ing, at  a  total  estimated  cost  of  $12,500.  In  this  recommendation  the 
division  engineer  concurs. 

There  is  auite  a  large  general  commerce  on  Perquimans  Biver. 
The  principal  tonnage  is  in  lumber,  and  the  principal  item  of  value  is 
cotton.  The  following  is  an  approximate  estimate  of  the  business  of 
1902: 

Peas bagB..        225 

Cotton balee..  8,000 

Cottonseed tons..  1,250 

Fiah packages. .  2,000 

Poultry  and  eggs do 400 

Shingles t  hoosand . .        1 00 

Peanuts bags..  5,000 

Miscellaneous packages. .  3, 600 

Potatoes barrels..  13,000 

Guano tons. .  1, 500 

General  merchandise do 1,000 

Logs  and  lumber do 30,000 

About  86,000  tons,  valued  at  1400,000. 

The  Board  believes  that  the  words  of  the  act,  "at  and  near  Hert- 
ford," confine  the  limit  of  any  proposed  improvement  to  the  imme- 
diate vicinity  of  that  town,  and  that  the  work  contemplated  by  the 
act  is  the  removal  of  the  stumps  and  the  shoal  below  the  county 
bridge.  To  this  extent  the  Board  believes  the  improvement  of  Per- 
quimans River  by  the  United  States  is  justified  by  the  present  and 
prospective  commerce  involved. 

In  a  communication  replying  to  the  Board's  request  for  an  estimate 
of  the  cost  of  a  suitable  channel  below  the  county  bridge,  the  district 
officer  states  that  if  the  improvement  is  confined  to  this  locality  it  will 
reduce  his  estimate  not  more  than  10  per  cent 

It  appears  therefore  that  the  cost  of  an  adequate  improvement  in 
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this  locality  will  amount  to  $11,250.  The  district  oflBcor  submits  no 
estimate  for  maintenance.  It  is  bclievod  thiit  thin  item  will  be  Mmall 
and  that  no  appropriation  for  this  puqx^se  will  bo  required  at  lea^t  for 
several  yeans. 

In  view  of  the  small  cost  of  the  proposed  improvemont,  its  prolmble 
permanencv  if  elTocted,  and  the  rhiimcter  and  extent  of  the  commerce 
involved,  the  Board  believes  that  it  is  desirable  for  the  Ignited  States 
to  undertake  the  improvement  of  IVniiiinmns  River  to  the  extent  of 

Eroviding  a  channel  9  feet  in  dfut  h  and  :^(N)  feet  in  width  Inflow  theeounty 
ridge  at  the  town  of  Hertford,  N.  C,  at  an  estimated  cost  of  (11,250, 
and  the  Board  so  recommends. 
For  the  Board: 

CnAS.  J.  Atj^rn, 
Lieut,  ChL^  Cor  its  of  Ktujhi^eri^ 

Stfu'or  Mtmber  of  the  Board, 


BUrPLEMENTART  REPORT  ON    PKKIJMINART   EXAMINATION. 

ENtHNKKK  OfKICR,  UnITKD  StaTES  ArMT, 

AorftJl\  I'ri.,  St/ttt*fft^hT  ^,^j  J90'^. 

General:  In  i*ompli:in(*e  with  instructions  containiHl  in  paragraph  2 
of  the  letter  from  your  oflice  diit^'d  Au^n>t  IS,  \Wl\^  n«)tif  \  iiig  me  of  an 
allotment  of  C15<'»  for  the  purpose  of  s«'euriMg  the  udilitional  data 
desired  for  the  Boanl  of  Kni:iiir<*i*s  for  Kivers  and  HariNirs  in  cdnntM*- 
tion  with  the  report  u|M)n  tlic  prfliininary  examination  (»f  tlie  IVripii- 
mans  River  at  and  nt-ar  IlrrtfonI,  N.  (\.>ulHnitted  bv  my  pn>«leces>or 
January  91,  U^K),  under  an  itiin  railing  for  the  said  examination  in 
the  act  of  June  IH,  linrj,  I  havr  the  honor  to  submit  the  following: 

A  survev  of  the  alMivc  ini'ntion«'(i  stream,  iM'twtH'n  the  Norfolk  and 
Southern  itailnmd  bridgi'  alMivc  the  t(»wn  of  llertfonl  and  the  stumpy 
reach  beh>w  that  placi*.  \\a*<i  inaMr  nndfr  my  direciii^n  Augast  13  to 
15,  11K)3,  and  a  tracing  «if  tin*  ronlting  ump  is  submitted  in  a  seiiarate 
packai^. 

It  is  apiwrently  the  tlt''<.ire  of  tho*io  intrr«'<ti'd  that  the  Perquimans 
River  U>  mi  improved  a**  to  pfi-niit  it."*  navig:ition  by  ve*4S4*ls  of  the 
same  draft  as  those  wlii>li  ran  now  pa>s  tlirongji  tin'  two  t-anal  routes 
between  Norfolk.  Va..  an*!  MIhimmiIi-  Smnii.  N.  (\.  and  a  drptli  of  9 
feet  at  mi*an  low  watiT  woiiM  lia\i*  to  U*  >tM-nrril  in  the  rivor  for  that 
pur|)o<ie. 

At  present  the  exi'^tiiiL^  d«'pth  in  thr  rhannel  of  ri'n|uim»n8  Kiver 
allows  tin*  j«>s:igi\  at  im-aii  l«»w  ualt-r.  «»f  Vf^^i-U  drauinLT  7  ffi't,  to 
within  5iN)  liM>t  of  \Vai<is  Laniiing,  wliirli  is  nlNiut  11  niili*^  uInivi*  the 
county  bridge  at  H<Mtl'i>iil.  To  proviile  a  low  watfr  di'iith  of  *.*  fret 
will  require  dn*dgingaiil  slnrnppullini:  at  onlv  a  few  loialitii^sbutHocn 
the  mouth  of  the  ri\rr  and  Ward?*  Lan<liiii:. 

If  a  channel  liN»  fcrt  wid**  i-  pro\  iili-d  through  the  sfumpv  reai-h, 
iN'ginning  alwiut  Nhi  fi-i-t  In*|ow  thf  eounty  bridgi*  at  lliTtfom,  itsiixis 
following  the  deep  wai«r  now  rxi-tini:  in  the  >:iid  r«'at'li.  tlir  southern 
limit  of  this  channel  would  )m*  fringrd  with  >tuinp<«.  whhli  would  not 
improve,  to  any  consiilii:i)i|«i  oxtrnt.  its  now  dangt-rou^  i  <iti<iition.  It 
wc»uld,  therefore,  Im»  ])ruil«'nt  to  niaki*  tho  width  of  tlii^  rliannd  I'^h.) 
feet,  aiid  ita  deptJi  l*  fcrt  at  lt»w  water,  which  would  inelude  within  its 


1886      BEPOBT  OF  TfiS   OfitBF  OF   BNGIKEEBd,  V.  &.  AfilCY. 

limits  about  all  of  the  stumps  that  are  now  a  menace  to  navigation,  and 
give  plenty  of  room  for  maneuvering  boats  so  that  they  may  be  kept 
off  of  the  few  which  would  remain. 

The  river  in  the  vicinity  of  the  shoal  near  Wards  Landing  is  only  80 
feet  in  width,  and  the  least,  depth  is  6  feet  at  mean  low  water.  A 
60-foot  channel  would  appear  to  be  ample  at  this  locality. 

The  statistics  which  have  been  filed  since  the  report  of  January  21, 
1903,  was  submitted  indicate  that  the  commerce  on  the  river  for  1902 
amounted  in  value  to  approximately  $300,000,  and  as  I  believe  if  this 
data  had  been  at  hand  wnen  the  report  above  mentioned  was  prepared 
the  recommendation  as  to  the  unworthiness  would  not  have  been 
made,  I  recommend  the  stream  as  worthy  of  improvement,  to  the 
extent  of  securing,  by  dredging  and  the  removal  of  the  existing 
stumps,  a  channel  200  feet  wide,  and  9  feet  deep  at  mean  low  water, 
through  the  stumpy  reach  just  below  the  county  bridge  at  Hertford, 
and  a  channel  60  feet  wide,  to  the  same  depth,  through  the  shoal  in 
the  vicinity  of  Wards  Landing,  together  with  the  removal  of  any  stumps 
in  the  channel  of  the  river  between  these  pomts  which  may  be  an 
obstruction  to  navigation.  The  estimated  cost  of  this  work  is  as  fol- 
lows: 

Dredging  21,000  cabic  yards  of  material,  at  50  cents $10,500 

Removing  60  Bturnpe,  at  $10  each (KK) 

Contingencies 1,400 

Total 12,500 

In  explanation  of  the  high  price  for  dredging,  I  would  say  that 
the  location  where  the  work  is  contemplated  in  this  stream  is  isolated, 
and  it  is  hardly  probable  that  a  contract  could  be  made  to  do  the  work 
for  any  less,  as  the  cost  of  placing  the  plant  on  the  ground  would  be 
considerable  in  proportion  to  the  quantitv  of  work  to  be  done,  and 
the  roots  of  the  numerous  stumps  would  hamper  the  dredge  to  such 
an  extent  that  it  could  not  be  worked  to  its  full  capacity. 
Very  respectfully,  your  obedient  servant, 

E.  EVELETH  WiNSLOW, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  TT.  S.  A. 
(Through  the  Division  Engineer.) 

[Pint  Indorsement] 

Office  of  Division  Engineer,  Southeast  Division, 

Savannah,  Ga.,  October  2,  1903. 

Respectfully  submitted  to  the  Chief  of  Engineer8,United  States  Army. 
The  improvementi  to  the  extent  indicated,  is  concurred  in. 

James  B.  Quinn, 
Lieut,  Col,,  Corps  of  Engineers, 
Division  Engineer^  Swtheast  IHvmon. 
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L  14. 

REPOKT  OKA  IU)AKI><)F  KN(iINKKItS  ON  rUKl.IMINAUY  KXAMINATloN 
ANI>  srRVKY  KOK  WATKUWAY  FKOM  N()UKt>LK,  VA.  T<>  IJKArFOKT 
ISLET.  NORTH  (WRoLINA. 

(I*rtlit««l  lu  ili»ui«*  IhK*.  Nil.  .Vij,  Kl(ty-4-tK)it)>  (tugcnwi,  M-foiid  m-^I*!!!.) 

War    I>KrAUTMKNT, 

Okkic'k  ok  the  Ciiiek  ok  Knuinkeijs, 

Sir:  I  have  the  honor  to  suhinit  herewith,  fiir  tniiiM]us.si4»n  to  (\ui- 
gn»Hs,  reports  hy  a  lioiinl  of  Knjfineers,  iLit^'d  SepteiiilH»r  :f:i,  llHij, 
and  August  .U,  nH»H,  u|n>ii  exaininatioii  aiui  survey,  n*^|>e('tivelv.  for 
waterway  of  U»-f<K»t  (l<4)th  from  Norfolk,  Va.,  to  IWiifort  Inlet.  North 
Carolina,  provided  for  l>y  the  river  and  har1)or  art  approved  June  l'(, 
19<»2«  a8  follows: 

WAU*rm-ay  fn»m  Nurfulk.  Viivinitt,  ti>  Hrundirt  In1«*t.  North  Carolina,  ^\X\\  u  xirw 
to  till*  i*<iiif.tni('ti<*ti  of  a  chaniirl  not  l<*>*f(  than  Hixt(<t*n  fivt  in  <li'i»th.  u|Min  thi*  inoM 
•ilvantafn*«»iif«  mutr  lN*tH<i*n  thi*  |Miint^  naniiil:  /V(iri</«r/,  That  th«*  rxaiiiinatii»n  anil 
mirifv  lihall  U>  nm<lo  hv  a  U*anl  of  cniriiH't'r  oIIiiith  ilrtaihit  l>v  thi*  S't  n-tarv  of 
War,  auil  any  n*|wir1  math*  i-luiil  im  luiii*  th**  |irolt:ihli*  (ftnt  of  any  ]»ri\ati>  uatiTuay 
that  it  may  U'  to  thi*  intt*n>t  of  tlio  I'nitiil  Statt*f«  tou4i|iiirr  in  fonmi-tion  >iith  tht* 
pnuMjM**!  im|inivvni«'nt:  l^tvuhil jurthr^  That  tin*  total  fXiN^n^*  oi  th<*  rxatninalion 
aiMfitf  any  Hurvt*y  whi«-h  may  N*  inu'lc  hhall  not  cxtxtil  tlir  !-uni  **{  tivi*  thotMUid 
dollan*. 

The  Ikiartl  of  Kn^ine«'r«*.  as  orij^inally  eon>titut4*d  )»\  d«*tail  c»f  the 
Seeretary  t»f  Wur  uiich»r  thi?^  authority  of  law,  ronsi^^trd  «if  (.  oi.  IN*ter 
V;  llains,  Lieut.  ('<»!.  Charlfs,!.  AUen,  and  M:ij.  .laiut^s  H.  (juinn,  of 
th4*(\>qHof  Kn^niierr**.  rixin  the  proinoti(»n  of  Colonrl  Ihiin^i  t«>the 
rank  of  l>ripidier-p*n<*r:iK  the  xaraney  on  thi*«  Hoard  wa>  tilletl  hy  tli<* 
ai>|iointnient  of  Cant.  K.  Kvi'h-th  Winslow,  Corp^  of  Kn^in«'er'»,  in 
char^r^*  of  river  and  har)N>r  work**  in  the  virinity  of  Norfolk. 

Owin^  to  the  nature  of  the  count rv, and  on  ai-eount  (»f  variou>  wtirks 
of  improvenn^nt  ht*n*tofonTarritHl  <»n  hv  the  <f<*iirnil  <io\rrn!iH*iit  an<i 
private  (mrties,  thiTe  were  nuniercMi**  a(trriiati\e  l(N*atii»n<4  suhjert  to 
r«>lisideratit»n  l>v  the  l^uird  in  >eltMtin;5  tin*  *Mii<wt  advanta^n'ous  route 
lN*tW4*4'n  till'  jMHiits  nainni,**  a**  n^juire*!  hy  the  law. 

Ah  a  n'>*ult  of  its  inve-tipitions  the  rmites  xdiTttnl  hy  tin'  IW»ard  in 
the  different  divi>ion>  of  ihr  watrrway  are  a*.  ft»llo\%-:  ViaC'<Hi|HT 
Cri*ek«  U«>M>  Hay.  A«lani*^  Creek,  and  HiMiufort  Inlet,  roverin^a  total 
distane<M»f  lt*4.1  miles  iN'twem  Norfolk,  Va.,  ami  1^'aufoit  lidet.  Tht* 
amount  (^^Jnhi)  allotted  l»y  the  a4*t  for  thin  e\aniinatit»n  and  .Nur\<'V 
was  not  sutlieieiit  t«)  |N*rmit  of  a  d«'tinite  l«H'ation  of  the  exaet  lilies  of 
the  pr(»|NiHN|  rhannel  way.  The  IU>ard  H|NM*itieall\  .Ntati*«  that  tin* 
M*hH*t4*d  route  has  heen  detined  in  ^''eni'nil  term^  only,  and  that  U'fore 
the  detinito  hM-ntion  of  the  ditTerent  part>  of  the  route  eaii  he  math* 
further  detailed  sur\evs  will  lie  iieeenHjirv. 

The  estimateil  ro>t  (»f  a  !•'•  f<H»t  channel  hv  the  nuiti-  in«licat4'«l  i«»  ti\»M| 
hy  the  lioard  at  $1ojn>ojnh)  in  nnind  nuiniNT**.  with  ^I.'ii>,<»«m)  :iiiiiii:i||y 
for  maintenance  of  the  <*omplet4Mi  \\ati*rway.  Thi**  4*Ntiniate  of  tir**t 
oust  imdude-t  cM-avation,  rt'tainin^*'  ualU.  ri^ht  of  ua\.  liiid;.n-«,  an«l 
one  tidal  hn-k,  hut  4hN's  ntit  inclinh*  tin*  pur<*haM>  priii*  4>f  any  «-atiul 
riffbts,  for  the  rt^astui  that  the  r<»ut4-  nrlected  thn^^  n4»t  folhiw  the  line 
Of  any  existing;  privat4*  canal. 

In  r«meludin);  its  n'jairt  4»f  Au^ni*«t  lU,  11»«W,  tin'  IbmnI  express's  the 
€»pinion  that  the  M*hvte«i  rout4*  i-  a  |>4*rf«M-tl\  pi-u^iWvkVAv^  v>\\>£^>x\\\>Xv«X 
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a  waterway  can  be  constructed  along  it  for  the  amount  of  the  estimate 
named — $10,000,000— provided  the  appropriations  are  of  sufficient  size 
and  are  made  witli  sufficient  regularity  to  allow  the  work  to  be  carried 
on  constantly  and  systematically.  After  carefully  considering  all  avail- 
able data  as  to  its  present  and  prospective  commerce,  the  IV)ard  gives 
the  further  opinion  that  the  estimated  cost  of  the  project  under  dis- 
cussion is  not  out  of  proportion  to  the  extent  of  such  commerce,  a<lded 
to  the  importance  of  the  completed  waterway  as  a  factor  in  the  scheme 
for  coast  defense  on  the  Atlantic  seaboard. 

These  reports  have  been  referred  for  consideration  b}^  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  the  act  of  June  13,  1902,  and  attention  is  invited  to  this  Hoard's 
report^  of  February  9,  1904,  herewith.  After  reviewing  at  length 
the  reports  of  the  special  Board,  the  Board  of  Engineers  for  Rivers 
and  Harbors  expresses  the  opinion  that  it  is  not  now  advisable  to 
undertake  the  construction  oi  a  waterway  from  Norfolk  to  Beaufoit 
Inlet  with  a  channel  not  less  than  16  feet  in  depth.  The  Board  believes 
that  a  channel  of  less  than  16  feet  depth  would  be  of  great  advantage 
to  the  commercial  traffic  and  military  interests  involved,  and  recom- 
mends that  a  new  inquiry  be  initiated  by  Congress  with  a  view  to 
ascertaining  the  best  route,  and  the  cost  of  channels  10  and  12  feet 
deep,  respectively,  and  of  suitable  width,  between  Norfolk,  Va.,  and 
Beaufort,  N.  C,  with  a  view  to  determining  the  advisability  of  under- 
taking the  creation  of  a  channel  of  either  of  the  depths  mentioned. 

I  concur  in  the  view  of  the  Board  of  Engineers  for  Rivers  and  Har- 
bors that  it  is  not  advisable  for  the  United  States  to  expend  J10,0()(),(K)0 
in  constructing  a  channel  16  feet  deep  from  Norfolk,  Va.,  to  Beaufort 
Inlet,  North  Carolina. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Oen.^  Chi^  of  Engineers^  U.  S.  Army. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War. 


report  of  board  of  engineers. 

Engineer  Office,  United  States  Arbo", 

Nirrfolk,  Va.,  September  ^x?,  190^. 

General:  The  Board  of  Engineers,  constituted  by  paragraph  1, 
Special  Orders,  No.  19,  Headauarters,  Corps  of  Engineers,  United 
States  Army,  Washington,  D.  C.,  July  5,  1902,  has  the  honor  to  sub- 
mit the  following  i-eport  of  the  preliminary  examination  of  the  water- 
way from  Norfolk,  Va.,  to  Beaufort  Inlet,  North  Carolina. 

The  order  constituting  the  Board  is  as  follows: 

Special  Ordebs,  ]  Hradquarters,  Corth  op  En»ineeb8, 

\  United  States  Army, 

No.  19.  j  ]Va»hmgton,  July  6,  1902. 

[Extract.] 

1.  By  authority  of  the  Secretary  of  War,  and  in  accordance  with  the  provirionn  of 
the  river  and  hari)or  act  of  Jane  13,  1902,  a  Board  of  ollitvn*  of  the  Corps  of  Engi- 
net»rp,  to  <x)ni*i8t  of  Col.  Peter  C.  Hains,  Lieut  Col.  Charles  J.  Alien,  Maj.  Jamefi  B. 
Quinn,  will  assemble  at  Norfolk,  Va.,  upon  the  call  of  the  senior  membi*r,  to  niake 
an  examination  and  survey  of  the  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet, 

o  Printed  on  page  1465,  herewith. 


APPENDIX    L — REPORT  OK   CAITAIN    WlNSLoW.  l.'^SS) 

Nofth  Ouolina,  with  a  viow  tn  the  <'nnj>trurtinn  nf  n  ibnniicl  ni»i  Ii'>h  iIuim  I»»  U*o\  in 
depth,  iiptm  the  nuiHt  Htlviuitii^iiUH  nuilc  U-twiin  tin*  |Niiiiir<  iwnniii.  :iii<I  tnHilimit 
a  npport  thrrevm,  which  n>|K)rt  phall  iiulii.ic  tht*  priilulilc  mM  nf  .ni\  |iti\;itf  w.itcr- 
way  that  it  may  K'  U*  \\iv  'u\Xvrv»X  i»f  the  I'liitiil  StaU■^«  to  :ii-i|uiri*  in  «-tiitii«'iiiiin  \iith 
thepnipoMNl  impniviinriit. 

The  nianl  inHiithoHxetl  to  vinit  Hirh  iMiiiitHaH  it  tlivin.*'  iu*<i*x<-:iry  ii>r  tht*  ]int|ifr 
peifonnanco  uf  iti*  iliiticH. 

By  oomniaiul  of  Hrii;.  i\vi\.  <MlK^pic: 

ClMs.    S      I'.UiiMWKI.I, 
(^ijittiiii,  t  i-r^'i  ff  /-.'r/j/iiifrr/i. 

The  act  of  Conj^rrss  providing  for  tho  oxniniiiiitioii  ami  survey  rnids 
as  follows: 

Waterway  from  Norfolk,  Viru'inia.  tn  n«*nTifort  Inl«'t,  North  Camliiui,  with  ii  vi«»w 
to  the  ronntnii'tiiiii  of  II  chuiiiifl  imt  Ifss  than  riixlnn  lift  in  licpih,  ii|Hin  thi*  ni>»it 
ailvantaisi'oiifi  nniti*  N'twrrn  tin-  p<iintH  nunii'«i;  l*rnri>htl.  That  (hi*  fxaniinitiinn  an«l 
par%'fv  iihall  Iw*  ina<h'  hv  a  Uianl  <if  t-ii'^intfr  (itrui>T>  •li'(ai]i-«l  h\  the  >!••  ntarv  of 
War.  an«l  any  n'|Nirt  niaiif  >h:ill  ini-lntli'  thi-  ]inih:iMf  •  itxt  nf  any  piivad-  waftTMay 
that  it  may  UMo  th«'  iMtrn>l  ••!  thi*  l'niti*«l  Statt-s  tn  at*<|niri*  in  rniintrtinn  \ii(h  thi* 
pmi^tfaMl  impnivi'nu'nt:  l'nnith'lfnrth,t.  That  ilit*  tnia)  r\|Nn<M'  ••!  tin'  rxainiiiatinii 
an*!  of  any  Hiinry  whit-h  may  U*  niaih*  >haU  nnt  «'\ri^*<l  tlir  oinn  nf  rivr  tlK'ti-aml 
«lollare. 

Ill  piirsimnro  of  thi»  foroj^oin;:  nn\rv  Xhv  Hoiinl  iin't  iil  Ni»rfiilk,  Vsi., 
on  Aii^i>t  1,  l'.*ni',  aiiil  suiiMM|ii«Mitiy  on  SopirmlMT  It;  ami  17,  l'.*»»L'. 
At  thi*S(*<*oii(i  iiu'ctiiit;  rrprfM'iitativ4*Mif  tlir  l>u:inl  nf  tracicnf  Nrnfolk, 
miui  <»thor  |M*rson>  i!iti*rr'«t<*(i,  iip)N>}irr4|  iM'fnrr  the  itoard  :iii«l  prrsriiird 
thrir  views  as  to  the  ii(l\  isiMlity  i»f  tin'  iiiipi'nxeiiiciit.  Thi*  iiiio^lifni  of 
an  inland  waterway  frniii  Norfolk.  \  a.,  to  the  soninUnf  Ni>rtli  ( 'ari>liii:i 
has  Inhmi  Hdv(N*ated  for  a  iiiiiiiIht  of  vrar^.  AlM>itt  two  \car*<  amt  a 
ro|)(»rt  on  a  preliminary  exaiiiination  and  •survey  wa>  iiiatle  to  C\»iio-ri>>s 
with  a  view  to  ohtaininvr  a  naxio^ahh'  dt>pth  of  l«'i  fi'ct  at  mean  low 
WHtor.  The  siirxry.  ht»\\i'vrr.  ixli-niinl  i»nly  fri»iii  Smlh  MilU.  N.  <\. 
the  southern  terininii**  of  the  |>iNiiial  Swamp  Canal,  to  the  M*a  at 
H«*ailf(irt,  N.  i\  The  nmte  wa*.  ti\«'d  ii\  law  \  ia  Cori'  Smntl.  |i*aviti^ 
nodiM*n*tion  in  the  .selection  of  a  lN'tt«'r  route  <«hoidd  om*  l»e  foimd  to 
oxi^t. 

Thi'  law  untier  whirh  thi--  Hoanl  i<  aelinir  eontemplate-  an  examina- 
tion of  the  mi><>t  ad\  antao-mii^.  roiiti-  l>rt  wcm  Norfolk,  \  a.,  and  Kraiifort 
Intel,  North  Caroliini.  Tin'  !i>tal  li-ii;:th  <»f  ihi^  roiitr  I**  alioiit  *Jooiniti«,. 
It  will  varv  <*li;;iitly.  liowi\i-i.  di-|><-iiilin^  upon  tin-  |i:irtii-ular  line 
adoptiMl.  The  rohtr  pa«*-i-^  fii'in  N«iifi»lk  up  tin*  South»Tii  riiaiirh  of 
the  Kli/aU'th  KiviT.  lakiiiL'  aihanta'/c  <»t'  tlii-«  ^tn-am  a->  I'ai  a^  prarti- 
rahje;  thenee  to  AliM'tnai  h-  >ouinl.  i-ithi-r  liy  thr  AllH-marh-  and  ( 'lii"«a- 
|N*ak«*  Caiml.  tin*  l>i<<inal  Swamp  t'anal.  iMitli  of  whii-h  ha\o  U-rn 
i^uistniefeil  li\  prixati-  nirpor.itiiMi**.  or  li\  ^onn-  oth«  r  Mm-  t«»  litih'ti'r- 
mined  afti*r  examination.  Fidni  AllH-marh*  NMind  llo-  ri*ufi-  i-  \  ia 
Croatan  Suinil.  Pamliro  Sonn>l  !••  i  'ore  >«Miiid.  an<l  thriMnjIi  it  m  to  a 

IN>inl  on  till*   Ni'UNr    KiviT.  and    tliPMiLdi  a  ^Imrt  lanal    ti>    Iti-aiifort 
larUir. 

Although  thi"  Hiiartl  ha-*  at  it- dix]Mw:d  ihf  ri-nlt"' of  ^i\i  i:il  jiii-vi 
ini-  j«iirvev*.  then*  i-  -till  hnkino-  mn«-h  ni'«i«.*arv  informal  ii-n  !o  i-nalile 
it  to  tletenniiie  ilif  nio^t  ad\anfa'jrou-  runl**.      lo  -Hiipply  thi-  m-i  i-^- 
Mirv  inforniiition  ji  •*iir\t\  will  )••'  riiiuind. 

Art  the  iii-t  of  till'  propi^i-d  Watt  rwa\  iniLdit  In*  di-jH-niji-nt.  |»o'*-i^ly, 
Upf)li  ihi*  iiei|ui**ilion  of  om'  nf  tin*  rxi^tini^  lanaN  1»\  tin-  I  ii.ti-i  ^tali--, 
Iett4*rs  weri'  adiire<«M'«l  to  tin'  pri-«i>i«-nt-  id  tho»i'  ranal  <  nrpoiatinns 
with  a  view  t4i  ohtainin;:  infoinniliiiri  ri'pirdin;;  tin*  pri«  f^  at  whieh 
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the  canal  properties  could  be  acquired  by  the  Government.  As  a 
meeting  of  the  stockholders  was  necessary  in  each  case  to  determine 
the  selling  price,  this  information  could  not  be  obtained  in  time  for 
incorporation  in  this  report.     It  will  be  sent  later. 

E^h  of  the  existing  canals  between  Norfolk  and  Albemarle  Sound 
has  a  depth  of  only  8  feet;  consequently,  the  commerce  availing  itself 
of  these  water  routes  is  limited  to  such  as  can  be  economically  trans- 
ported in  vessels  of  this  draft.  At  present  this  commerce  amounts 
to  a  little  over  400,000  tons  per  annum,  valued  at  about  $4,000,(X)0, 
upon  which  is  levied  no  less  than  $100.()00  as  canal  tolls.  When  one 
takes  into  consideration  that  the  canals  are  narrow,  the  approaches 
tortuous,  and  the  depth  only  availal)le  to  small  vessels,  it  is  readily 
seen  that  the  commercial  statistics  of  the  existing  trade  would  form  no 
basis  for  an  opinion  as  to  what  mi^ht  be  developed  bv  a  deeper,  more 
commodious,  and  free  canal.  It  is  reasonable  to  infer  that  much  of 
that  commerce  which  is  obliged  to  take  the  outside  route,  for  the  reason 
that  it  could  not  be  transported  through  the  canals  upon  the  present 
available  depth  of  water,  would  undoubtedly  seek  the  inside  route, 
provided  the  navigable  depths  were  satisfactory. 

The  records  of  the  Life-Saving  Service  show  that  within  the  last 
twenty-five  years  not  less  than  ^,000,000  worth  of  property  and  67 
lives  have  been  lost  on  the  shoals  in  the  vicinity  of  Cape  Hatteras  alone. 
The  records  of  the  losses  in  the  vicinity  of  Cape  Lookout  are  not 
immediately  available,  but  the  losses  are  no  doubt  sufficient  to  add 
materially  to  the  aggregate  for  the  two  capes,  and  argue  strongly  for 
the  existence  of  a  saier  route,  under  existing  conditions. 

The  character  and  volume  of  commerce  passing  any  course  is  largely 
determined  by  the  nature  and  the  facilities  offered  by  the  route  fol- 
lowed. In  the  case  under  consideration  the  dangers  of  the  outside 
navigation  have  placed  a  limit  to  the  quantity  of  commodities  which 
can  be  shipped  by  that  route,  and  the  character  of  the  navigation 
which  the  canals  afford  has  placed  a  limit  upon  the  quantity  of  freight 
which  can  be  carried  through  them.  Evidently  the  commerce  through 
the  canals  at  present  would  not  justify  an  expenditure  of  something 
like  $7,000,000  for  its  benefit,  but  the  experience  gained  in  similar 
cases  shows  that  a  very  great  improvement  in  the  volume  of  commerce 
over  a  favorably  disposed  water  route  follows  upon  the  improvement 
of  that  route,  and  it  is  reasonably  certain  that  if  a  satisfactory  inland 
water  route  from  Norfolk,  Va.,  to  Beaufort  Inlet,  North  Carolina, 
were  constructed  not  onljr  would  a  large  portion  of  the  commerce 
which  now  hazards  the  outside  course  be  diverted  to  this  route,  but  the 
increased  facilities  afforded  by  the  inland  route  would  develop  better 
methods  of  transportation  and  attract  a  large  volume  of  commerce 
which  at  present  seeks  other  channels. 

It  has  been  demonstrated  that  the  cheapest  method  of  transporting 
bulky  freight  is  by  means  of  barges  towea  by  suitable  tugs.  Previous 
to  the  introduction  of  this  method  it  cost  from  $3  to  $5  per  ton  to 
ship  coal  from  Norfolk  to  New  York  and  Boston;  now  the  freight  rate 
is  from  75  cents  to  $1.50  per  ton,  it  having  been  found  possible  to 
employ  barges  northward,  owing  to  the  existence  of  numerous  har- 
bors between  Norfolk  and  New  \  ork.  Southward  of  the  Chesapeake 
Bav  there  is  not  a  harbor  until  Beaufort  Inlet  is  reached,  and  the 
risks  involved  in  going  such  a  long  distance  without  any  intermediate 
places  of  refuge  have,  so  far,  prevented  the  introduction  of  this 
method  of  transportatioiL 
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An  inliind  wntor  rotito  would  Imd  it>clf  mlininil>ly  t«»  tin*  iii«*th«>d 
of  har)^  tnins|)oitutinii,  ami  tli(>  (*(iMs<M|iii>nt  lo\vi*i'iii<;  nf  fn*i^lit  niti*s 
would  Imvo  It  wry  ^^n^at  influ«MU'o  in  drvrlopintr  n  tnillir  timt  at  pn*^- 
oiit  diNvs  not  oxist. 

What  Hdvnntaffos  would  arrruo  to  ronnnrrrr  liy  tin*  (-oii«.tru<'tioii  «if 
tho  pmpoMMl  wutor  routo  is.  in  a  <ri'rat  uhninuto.  >iM'rulati\  i*.  It  would 
otTf*r  A  safe  nuito  for  harp's  from  lialtinion*  tolnt>  uioutli  of  St.  Johns 
Kivor,  Florida,  and  ixissihlv  to  Culm  ami  ntlirr  \\v>t  India  iNlamls. 
It  would  iMiahh*  coal,  niadiinrry.  and  nianufartnri'il  ariiilfs  to  In* 
hhiii|XHl  ^^)uth,  and  1uuiInm\  cotton,  )>hosi>liatr,  and  siiutlii'rn  products 
to  In*  shipiHul  m>rth  hy  tht*  nio>t  ccononnral  nirihtNl  known.  Accord- 
ing; to  (\intiiin  Lucas's  cstiruatt*,  hascd  u|M>n  an  i-xtctKhsi  invotipition 
of  this  sul)jcct  and  contained  in  his  rc]>ort  i»f  NovcnilNT  *2*2^  l!H)0,  the 
commt^rcc  of  this  route  W(»uld  amount  to  as  nuu'h  as  $1  l.'t.iNNi.ooo  {x'r 
annum. 

The  possession  of  such  an  inianti  route  would  In*  im|>4)rtant  from 
a  military  [xiint  of  vii^w,  and  iIktc  an*  not  a  f<'w  who  do  not  hesi- 
tate to  sav  that  th(*  im|x>rtanrc  of  this  fcatun*  alom*  is  sutliricnt  to 
warrant  tfic  ox|NMiditurc  of  wliatcver  sum  tiiat  may  In*  necessary  to 
Hccure  its  i-onst ruction. 

After  due  consideration  the  Hoanl  i^  of  tht*  opinion  that  the  pro- 
domhI  inland  waterway  can  In*  Mu-ured  for  a  >um  not  exemiiu}; 
V7jNNi,U<io.  that  it  is  entirely  fea>il»le,  and  that  the  impr«ivem«-n(  is 
worthy. 

Then*  are  several  routes  whieh  are  iN»<^i)i|e.  and  to  detenuim*  the 
♦lost  of  these  a  survey  i-*  ni*ci's>arv.  'lin'  ro*.t  of  >ui*h  a  ^urvev  !••  lim- 
ite«l  iiy  the  terms  of  the  law  to^.'i,<MN».  TIiIn  amount  i-  hardiv  sulli- 
rient  tt>  admit  of  desinilde  iireeiHion,  hut  will  |HTmit  ^xwh  (examination 
as  to  enahle  the  Ii<uird  to  (h'teniiin«'  the  mo>t  advanta^^eous  route. 

The  Ikmrd  therefon*  reconuueml^  that  an  allotment  of  $:i,(mni  )h^ 
made  for  the  c<int(*mplated  survey. 

Kc3»poctfully  »uhmitt4'd. 

Pktku  (\  IIains, 
^  1 1/* / // #  /,  f  'i #/y *.v  *»f  I\htf  !n tt  r^^  1*1  ■#  •  /r /#  /I t . 

(*IIAS.    .1.    Al.LKN. 
.1  \MKS    n.    (^IIW, 

.!/•/ /•*/',  (  'i*rj».s  Iff'  /;'/«•/' "' '  /■■*. 
Brig.  Gen.  (r.  L.  (iii.i.KsriK. 

Ofkh'k  CiiiKK  <»F  Knijinkkk**,  T.  S.  Akmv, 

n.'f^Jur  /.  />/?. 

Ilespeet fully  suhmitli'il  |m  ihr  Sm-etarv  **i  War. 
The  river  and  harUii-  sut  of  .Iuih*   li?.  H'o-j,  pruviddl  f«»r  a  pn-Iiiii- 
inarv  examiiuition  a^  follow^: 

Wftlerway  (mm  NMrf««lk.  VirL'iiii:i.  »■•  In-nnf-Tt  Inl*-?.  Ni-rth  <  ari.lin.i.  w  th  :i  \  l.-w 
lo  the  I'OiiHtnii  tii*n  •>(  :i  I  h:iiiiii-l  ipT    |.--  ?•  .m  -i\*i-i  n  :•  ■  •   sii  •l«;!!t.  u;-  •»  ■',.•  sn  "^l 

•lU'StltaipPimii  mull*  U-|«I«-«MI  IIh'  )•■  llit-  r.air.i  <1      /' r.   '.    ri.ilt   thf  rX:tli.i:.a!i*ii  :iri<l 

■arTt«y  i»haH  U-  iiuuli*  l»y  :i  Uinnl    -t  •nj  •.•■•  r  .i:!;iir-  •:•'.!. I.  I  l'\  tin-  •*-i  r»  l.ir\  ..f 
Wat.  unl  any  n'|Miri  iii.i>ir -lull  iti>  :'i<ii    !!:•■  )<r>>..i'-!i- .    •*  •  i  .r.v  |<ri\.i''   vi.i'irMny 

llwl  it  IDAy  Iv  til  t  lit'  ill  ten -••(••  Ml  r>,>-  I   iiiTi  -I  ""ImN  -  !••   !•   ,Mri-  in  •  ■  ••irif>  T:< -ii  \%  ilfi  t^f 

ptDpoapd  impnjvfuifti!:  /%■■'•/•',■  .  Iii.it  Mi>  f>>'.il  t  \|.«-!i^  .  :  i^.- •  \.i;i,iiij(]..ii 

ami  nf  anr  mirvvy  uhn  h  inav  In-  u.ntW  -da II  iii>t  ixni-l  i\w  (ruin  i-l  ii\i:  thuUMUitl 
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In  accordance  with  this  item  a  preliminary  examination  was  assigned 
to  a  Board  consisting  of  Col.  Peter  C.  Hams,  Lieut.  Col.  Charles  J. 
Allen,  and  Maj.  James  B.  Quinn,  all  of  the  Corps  of  Engineers. 

The  Board,  as  the  result  of  the  examination,  submits  the  within 
report,  finding  the  project  worthy  and  feasible.  A  survey  is  neces- 
sary to  enable  the  Board  to  determine  which  of  the  different  routes  is 
the  best,  since  no  suitable  survey  exists  over  a  part  of  the  distance. 
For  reasons  of  economy  it  is  desirable  that  the  survey  be  made  with 
the  least  practicable  delay. 

To  this  end  I  recommend  that  it  be  ordered  at  once. 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 


Approved. 


[Second  indoiBement] 

War  Department, 

October  2,  1902. 

E.  Root, 

Secretary  of  ^Var. 

[Third  indorsement.] 


Office  Chief  of  Engineers,  U.  S.  Army, 

September  19,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

[Fourth  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  F^rruary  P,  1901^. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
Having  reviewed  the  within  report  or  a  Board  of  Engineers  on 
an  examination  and  survey  of  a  proposed  "watcrwajr  from  Norfolk, 
Virginia,  to  Beaufort  Inlet,  North  Carolina,  with  a  view  to  the  con- 
struction of  a  channel  not  less  than  sixteen  feet  in  depth,"  and  having 
considered  all  available  data  bearing  upon  this  subject,  the  Boaixl  of 
Engineers  for  Rivers  and  Harbore  respectfully  invites  attention  to 
its  accompanying  report^  of  this  date. 
For  the  Board: 

A.  M.  Miller, 
Lieut.  Col, ,  Ctrrps  of  Engineers, 

Senior  Member  of  the  Board. 


report  of  a  board  of  engineers  on  survet  for  w^aterwat  from 
norfolk,  va.,  to  beaufort  inlet,  north  carolina. 

Engineer  Office,  United  States  Armt, 

Norfolk,   Va.,  August 31,  1903. 

Oeneral:  The  Board  of  Engineers  constituted  by  paragraph  1, 
Special  Orders,  No.  19,  Headquarters,  Corps  of  Engineers,  United 
States  Army,  Washington,  D.  C,  July  5,  1902,  has  the   honor  to 

fl  Printed  at  page  1465,  herewith. 
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Hiibniit  the  following  ro{M>rt  u|h>ii  a  Mun*c*v  of  tbo  wnU^rway  from 
Norfolk,  Va.,  to  Kcmufort  Iiilot,  North  Cannina.  Thin  report  in  nub- 
mittcfl  ill  t*(>iii|>liHnri>  with  th«»  lV|iHrtiiu*nt's  h-tter  of  Oftooer  8,  lU<Wi, 
ami  i.«  supplotiHMitarv  to  the  rrp>rt  u|)on  a  pn»liminarv  oxaniination  of 
the  Kaiiie  routi*  HuliniittiHl  hv  tno  l^rd  under  diite  of  S'pt^mlN'r  22, 
llMr2. 

Sim^*  the  Hubniission  of  tiie  report  just  mentioned  the  |K»rHonnel  of 
the  Ikmrd  has  undergone  a  eliange,  Col.  Peter  C\  Ilains,  Corjis  of 
EnginiH'rs,  having  UH?n  rt»lieved  from  duty  on  the  Ikmrd,  owing  to 
hi^  promotion  to  the  rank  of  brigmlier-gf^neraK  and  the  vaitincy  uixm 
ereat4Hl  lieing  filliHl  by  the  detail  hm  a  memlier  of  the  lloani  of  Capt. 
K.  Eveleth  Winwlow,  ('or|H  of  Engineerw. 

The  distan(*o  fnmi  Norfolk  to  Ik»aufort  via  any  of  the  |)os8iblc  line« 
for  the  waterwav  is  appn>ximately  2<H>  mile^.  A  large  portion  of  the 
anni  to  Ik»  <HmMi<lenHl  i^onMiMs  of  rivers  and  sounds  aJreadv  accuirately 
Hurveyinl  and  man|)ed  by  the  (Nmst  Sur\ey  or  KngincH^r  l>epartment. 
I^rgt*  |K)rtionH  c»f  the  land  an*a  have  l>een  covered  »y  previouH  investi- 
gntionn,  and  fH>ns4M|uently  all  that  was  n^veHsar}'  at  tnis  time  was  to 
make  Hurvevs  of  a  few  Motions  not  pn»viously  eovered  and  to  make 
other  investigations  n^lative  to  the  eom|)anitive  fimsibility  of  the  dif- 
fen'nt  iiosnible  routes.  This  was  n»nden*d  eomiianitively  easy  l»y  the 
fm-t  tlmt  the  lami  thnnighout  the  an»a  to  Ik»  ron>i<l<»n»d  is  very  low  and 
flat,  and  ronMM|uently  a  survey  uf  one  lini*  will,  it«<  far  as  eonrenw 
(junntitit'H  and  estimati^s,  do  fairly  well  for  other  lines  im  ml  lei  and  not 
far  <iistant.  Tnder  the  (*ireumstanees,  thrn»fi>n\  the  lUmnl  considers 
that  it  htiH  obtaine<i  sutlieit*nt  data  to  enabit*  it  to  n*aoh  a  pro|MT  deei 
hion  a>  to  the  merits  tif  the  diffen*nt  |iossible  nmtes,  each  route  Inking 
e«insidt»nHl  in  p»nernl  tenns  only,  the  exact  hnration  of  the  ditferent 
|iarts  (if  the  s(*l«H*t4Kl  route  to  U*  nuule  only  after  additional  detaiUnl 
sur\ry?«  shall  have  Im^^mi  maile.  ThcM*  will  not  \h*  nt»cessary  unle^^ 
(\»ngn'sH  sliall  authori/.e  the  (*oiistructM»n  of  the  waterway. 

Tuv  route  of  this  waterway  is  thnnigh  th«»  southeasteni  jmrt  of 
Virginia  and  the  eastern  |Mirt  of  North  (  arolina,  a  territory  a  large 
{Nirt  of  th<*  an*a  of  which  is  tak(*n  up  by  various  Mmnds,  rivers, 
crtvks,  and  other  InMlies  of  water;  consiMiuentIv  it  is  but  natural  that 
the  utili/atitMi  t»v  (*ouuuen'(*  of  thesi*  Immuivs  of  water  and  their  cxm- 
ntvtion  bv  mnals  should  have  Inmmi  friNjuently  c4>nsi<lenHl. 

As  i*arly  as  17s7  an  act  was  tM.vs4Kl  by  the  Virginia  legislature 
authorizing  the  (*4instmcti(m  (»f  what  afterwards  lNH*ame  the  Dismal 
Swamp  (anal.  The  (Hinstruction  *if  the  canal  priMtMnhMl  under  diflicub 
tie**  Hhd  it  was  more  than  thirty  years  lH»fon»  it  was  c*ompletiHl.  As 
i*onst ruct4Hi  tlii-^  canal  was  |Kis?%abh*  for  Inrnts  of  small  size  only,  and 
tooven^ome  this  ditiiculty  the  (H>n«»t ruction  was  U*gun  in  \SM\  of  a  new 
and  com|N*ting  route  now  known  as  the  AllMMiiarle  and  Chesaix^ako 
(a  lull. 

The  lirst  interest  shown  in  the  matter  by  the  (leneral  (tovernment 
wa>  in  KM.  In  this  y«»ar  Congress  authorirjHl  a  sur%ev  fnmi  the 
MHithern  end  of  the  Pisinal  Swamp  (anal  southwanl  to  \\  invah  liay, 
Snith  (  andina.  .\gain  in  In7.%  another  survev  was  onlennf  bv  Con- 
gres?.,  this  lime  of  a  route  for  a  t'anal  covering  gi^nerally  the  same  ter- 
rit4iry  as  at  nn»s4*nt  und<»r  (Minsidi'rati«>n  an<l  extending  still  farther 
south  to  the  (  aiie  Fear  Kiver.  Thin  work  was  iM^rfoniitHlby  Mr.  S.  T. 
AlH'rt,  rnite<l  .states civil  engin<*<*r,  and  his  longand  exiiaustive  re|>ort 
wat»  publiiibed  in  tbe  lt4*port  of  the  Chief  of  Euginccm  for  1870,  V^m^ 
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876  et  seq.  This  report  contains  a  good  general  description  of  the 
country  to  be  traversed  by  this  waterway.  Another  survey  and  exam- 
ination was  authorized  in  1878  '^of  all  the  water  lines  and  routes 
leading  *  ♦  ♦  from  the  harbor  of  Norfolk,  Va.,  to  the  Atlantic 
Ocean,  south  of  Hatferas."  This  survev  was  made  under  the  direc- 
tion of  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  and  his  report  was 
published  m  the  Report  of  the  Onief  of  Engineers  for  1880,  page  851 
et  seq. 

In  1894  Congress  directed  "the  survev  of  the  waterways  through 
the  sounds  of  Sorth  Carolina,  and  *  *  *  of  the  Dismal  Swamp 
Canal,  Virgina,  and  North  Carolina  ♦  ♦  ♦  and  *  *  *  of  the 
rivei*s  and  water  connections  connecting  said  canal  with  the  sounds  of 
North  Carolina."  The  report  on  this  survey  was  published  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  page  1086  et  se(j.  Again 
in  1900  another  examination  and  survey  was  ordered,  this  time  from 
the  southern  end  of  the  Dismal  Swamp  Canal  to  Beauf  oi*t  Inlet,  through 
a  route  specified  in  the  act  to  pass  via  Croatan,  Pamlico,  and  Core 
sounds.  The  report  on  this  survey  was  published  in  the  Report  of  the 
Chief  of  Engineers  for  1901,  page  1517  et  seq.  In  addition  to  the 
above,  Congress  has  at  various  times  directed  examinations  of  different 
localities  which  form  links  in  one  or  more  of  the  possible  routes  for 
this  waterway. 

DESCRIPTION    OF    TERRITORY    TO    BE    TRAVERSED    BY    THE  WATERWAY. 

The  region  between  Norfolk  and  Beaufort  Inlet,  through  which  the 
proposed  waterway  will  have  to  pass,  is  generally  low,  rarely  attaining 
an  elevation  above  the  sea  level  of  over  20  feet.  A  lar^e  portion  c3 
its  area  is  occupied  by  the  '^sounds"  and  their  tributaries,  and  much 
of  the  remainder  consists  of  marshes  or  wooded  swamps  at  or  but 
slightly  above  sea  level. 

The  most  noticeable  features  of  its  topography  are,  first,  the  narrow 
cordon  of  long,  low,  sandy  islands  separating  the  sounds  from  the 
ocean;  and,  second,  the  two  lar^e  sounds  known  as  Albemarle  and 
Pamlico.  The  inlets  between  the  islands  that  form  the  barrier  between 
the  sounds  and  the  ocean,  especially  those  along  Pamlico  Sound,  are 
generally'  exceediujglv  changeable  in  character,  new  ones  being  fre- 
quently opened  andtBe  old  ones  closing  up,  while  the  channels  through 
tne  more  permanent  ones  are  frequently  shifting.  Albemarle  Sound 
is  a  large  body  of  fresh  and  muddy  water.  It  extends  in  a  nearly  east 
and  west  direction  and  across  any  probable  route  for  the  waterway. 
Pamlico  Sound  is  a  large  body  of  salty  water  parallel  to  the  <»oast  and 
separated  from  the  ocean  bv  the  lino  of  sandy  islands.  Through  or 
across  it  also  pass  all  possibfo  routes  for  the  waterway. 

The  existence  of  the  two  large  sounds  in  the  path  of  this  waterway 
divide  it  naturally  into  divisions  which  will  be  separately  discussed: 

First.  The  part  from  Norfolk  Harbor  to  Albemarle  i>ound. 

Second.  From  Albemarle  Sound  to  Pamlico  Sound. 

Third.  From  Pamlico  Sound  to  Beaufort  Inlet. 

Fourth.  Beauf ort  Inlet. 

FIRST  DIVISION — NORFOLK   TO   ALBEMARLE   SOUND. 

The  routes  described  in  this  section  will  all  l)e  considered  to  start  at 
Norfolk  Harbor  opposite  the  foot  of  Main  street,  and  will  for  con- 
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venionco  be  RuppofXKi  to  ond  at  a  ^'common  iM)int''  in  dc'op  water  in 
the  eaKt4Tn  part  of  AUM«niarle  Soiiml  alMmt  <»  miles  .southeast  of  Wade 
Point  lieht,  as  all  iKissibh*  n>utes  must  iniss  thnm^h  or  near  this 
point,  wtween  th«»H<»  two  |Miints  there  exist  at  prestMit  two  navi^^hle 
routes^  the  one  via  the  Dismal  Swamp  (anal,  and  that  via  the  Alh(«- 
marie  and  C'hcHa{)eake  ("anal.  The  waterway  may  therefore  follow 
either  of  thes<»  or  some  alternative  nmto. 

/h'trNfi/  Sinithjf  ('final  nntf*.-  This  route  pasM*sl>v  the  South  Branch 
of  KlixalN*th  River,  I)iH»p  Cnn^k,  Dismal  Swamp  Oanal,  Turners  Cut, 
and  the  PaM|UOtank  Kiver,  reaehinijf  the  17-f<K»t  eune  in  AllM^marle 
Siuiid  rtlKHit  2  miles  fnim  the  Wade  Point  lijfht-hou^.  At  present 
thi**  route  affords  passa^'  for  vessids  of  1*  fw^t  draft  and  851  feet  wide. 

The  eanal  is  owned  and  (controlled  by  a  private  corporation,  the 
I^ke  Drummond  Canal  and  Water  Com^ny,  tnit  the  I  nited  States 
has  ex|HMided,  approximately,  $25ojnh>  m  excavating  Turners  Cut, 
an<i  improvini^  the  channels  in  IHm^o  Creek  and  Pas^iuotank  Kiver. 

AV/niArM  RivfT,  The  |K)rtion  of  this  river  inchwled  in  this  route  is 
alniut  r»J  miles  lonp.  Its  averajje  width  is  aUnit  s<M>feet  and  its  chan- 
nel d«»pth  fmni  In  t4>  ^.^  f<M»t,  i»xcept  from  the  navy-yard  down- 
stnmm.  when*  it  has  Ihhmi  dnvlj^nl  to  2S  feet  at  mean  low  water.  In 
its  prcMMit  (^indition  it  is  too  crooked,  and  4H>nsidenible  excavation  will 
\w  m*ces?airy,  Inith  in  d«»«»|ieninjf  the  channel  and  cutting  throujfh  InMids. 

Ihfit  i'rt*k\  This  cnH»k,  fn»m  its  mouth  in  KlizalM^th  Kiver  to  the 
canal  i<M*k,  is  a  tidal  ^tn*am  aUiut  W  miles  U»n^.  It  is  very  cnN>k(Hl 
and  has  low  marshy  lianks  ex<*ept  in  a  few  plac<*s.  A  ehannel  follow- 
ing? the  windin)^  of  the  cn»ek  has  re<M»ntly  lM»en  dnsljjed  by  the  Cnitint 
States  fn>m  75  to  KM)  Uh^X  wide,  and  diH»p  enough  t<i  |iennit  the  pas- 
sap*  of  craft  drawing  ^*  f^'^'t  of  water.  In  c^onst meting  the  waterway 
a  new  cliannel  woulu  have  t4>  Ih»  A\\^  «*uttin^  thn>ugn  the  liends  in 
mneral  plaivs,  thus  shortening  the  crtM»k  somewliat. 

pUmal  Stnunp  ( \tmi/.  This  is  a  ?»in>rlc-lev<»l  canal  and  extends  from 
the  lock  at  I>e<»p  Cn»ek  to  that  at  South  MilU,  a  distance  of  alnnit  2i 
mile^.  The  surfa4*e  of  the  water  in  the  eanal  is  maintained  usually  at 
an  elevation  alNuit  12  f(H*t  alsive  nu*an  low  water  in  the  Elizabeth 
Kiver.  It  is  f(*<l  fn»m  I^ake  Drummond,  alnnit  H.5  miles  distant,  and 
with  a  water  level  alxiut  1<>  f<vt  alK>ve  the  surfai^e  <if  the  cninal.  The 
hK'k.H  an*  of  timlN*r  with  concn»te  jpite  anchora^^^s,  the  chamliers  iNMUf^ 
^.^^^  f«s*t  U)nj:  an<l  a  few  inches  ov«»r  3S»  fiH*t  wide. 

This  (*anal,  thnui^hout  its  wlude  extent,  iwsmvs  thnni^h  wliat  wan 
ori^rinally  the  Dismal  Swamp,  but  fn>m  whicn  larp*  tnn'ts  have  lH*en 
nN'TainHMl  by  draina^rc  It  is  not  l<H^t4Hl  on  the  shortest  line  lH»twe*»n 
its  termini  nor  alon^  the  line  of  the  lowest  pn>tile.  Originally  it  was 
prolmbly  a  shaUow  ditch  for  fhiatin)?  timlN»r,  and  has  Is^en  develo|MMU 
first,  into  a  shallow  i*anal  with  four  levels,  and  finally  through  a  num- 
lN*r  of  chanp*s  to  it  present  (*tmdition. 

Only  a  small  |M>rtion  of  the  tmnks  of  the  t*anal  lias  Imhmi  revetted, 
an<l  as  the  ex4iivate<l  material  has  Inm^u  place<l  rii^ht  on  the  ed^  of  the 
liankH  it  is  constantly  sliding  Im4*k  int4>  the  ininal,  and  a  dnnlp^  is  C4)n- 
tinually  emplove^l  in  nMn<»vin|?  it  ami  at  the  sann*  time  incn*asin^  the 
cn»s?«  s4*ction  oi  the  (*anal. 

Fn>m  2N>uth  MilU  for  aUiut  M»ven-eij?hths  of  h  mile  Udtiw  the  hn'k 
the  extJ«tin)?rhanne|  wan  f*X(*]ivat4sl  by  the  «*amil  <n>mi)anv  an<l  U*l«)n^ 
to  it.  It  has  alMHit  the  same  availabh*  depth  us  the  4*aiut(,  but  is  not  so 
wide. 
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Turners  Cut, — This  is  ^n  artificial  channel  (;uttinff  off  a  tortuous 
portion  of  the  Pasquotank  River,  called  the  '^Aloccasin  Track." 
Before  the  recent  improvement  of  this  route  the  available  depth  in 
this  cut  was  not  more  than  2  feet  and  its  width  was  from  45  to  60  feet. 
This  condition  was  improved  by  the  canal  company  excavating  through 
the  center  of  the  cut  a  channel  40  feet  wide  and  10  feet  deep.  Early  in 
the  spring  of  1902  the  widening  of  the  cut  to  from  85  to  100  feet  at 
the  water  surface  was  completed  under  appropriations  made  by  Con- 
gress, the  excavation  Ixnng  carried  to  a  depth  of  10  feet  at  the  normal 
stage.  Turners  Cut  passes  for  its  whole  length  through  a  swamp,  is 
alK>ut  8i  miles  long,  and  its  banks  are  revetted  for  about  one-third  of 
its  length. 

Pasquotank  River. — This  river  from  the  end  of  Turners  Cut  really 
consists  of  two  verv  different  sections;  the  upper,  or  river  proper, 
extending  to  Cobb  f  oint,  1  mile  below  Elizabeth  City,  while  the  lower 
is  reallv  an  arm  of  All>omarle  Sound.  In  the  upper  section,  11  miles 
long,  the  river  is  somewhat  crooked  and  not  very  wide,  and  passes 
between  banks  generally  swampy  and  thickly  wooded.  The  channel 
varies  in  depth  from  10  to  20  feet.  It  is  sinuous,  and  a  good  deal  of 
straightening  will  })e  necessarv.  The  lower  section  of  the  river  is 
quite  different.  It  is  broad  and  not  very  deep.  Its  width  varies  from 
1  mile  at  Cobb  Point  to  a})oiit  8  miles  near  tne  mouth.  Its  bottom  is 
generally  flat  and  from  10  to  13  feet  deep  in  mid-channel.  A  shoal  6 
miles  long  makes  out  from  Wade  Point  and  passes  nearlj^  across  the 
mouth  of  the  river.  Around  the  end  of  this  snoal  there  is  an  existing 
channel  12  feet  deep,  but  it  is  prol>able  that  the  best  line  for  the  new 
waterway  would  pass  across  the  shoal.  The  distance  measured  this 
way  from  Cobb  Point  to  the  17-foot  contour  in  Albemarle  Sound  is 
15^  miles. 

The  length  of  the  improved  Dismal  Swamp  route  is: 

MOet. 

In  Elizabeth  River 6.6 

In  Dw>pCrwk 2.8 

In  the  canal  proper 22. 2 

In  extension 9 

In  Turners  Cut 3.4 

In  upper  Pa«iuot4uik 11.3 

In  lower  Pasquotank  to  de<»p  water 15. 6 

In  Albemarle  Sound 6.0 

Total 67.6 

Alhrmarh'  ami  Cht^apeaJce  Canal  route, — This  route  is  via  South 
Bninchof  Klizaboth  River,  All)omarle  and  Chesapeake  Canal  (Virginia 
Cut),  North  Landing  River,  Currituck  Sound,  Coanjock  Bay,  Albe- 
marle and  Chesapeake  Canal  (Carolina  Cut),  and  JSorth  River  to 
An)emarle  Sound. 

The  Albemarle  and  Chesapeake  Canal  is  owned  by  a  private  cor- 
ponition.  It  consists  of  two  parts,  tlie  Virginia  Cut,  al)out  9  miles 
long,  and  the  Xorth  Carolina  Cut,  al)out  3  miles  long.  This  canal  is  a 
^•sea-leveK'  canal,  the  only  lock  Inking  situated  at  the  Elizabeth  River 
end  to  overcome  tidal  differences.  The  lockage  is  sometimes  up  and 
som(*times  down,  and  there  is  usually  a  short  wriod  of  time  in  each 
six  hours  when  all  gat(\s  can  be  left  open.  This  |)eriod  is  utilized 
especially  f<»r  the  passjii^^c  of  timber  nifts.  The  lock  is  220  feet  lon|; 
in  the  clear  and  40  feet  wide.    The  approaches  to  this  canal  and  the 
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waterwayn  connoi'tinjg  it8  two  parts  Imvo  Ihhmi  inipntviHl  an<l  an'  main- 
tainod  by  the  rnitiHl  StaU»H.  AlNUit  $:1<h>,<mn>  liavo  Ihmmi  ivxiMMidiHl  in 
till!*  way.     At  i)rt»scMit  the  nmio  is  availahio  for  vr,H?<i»ls  of  t»-foot  draft. 

KHznhrth  Itit^r.  Thi»|iartof  tliisriviT iiicludrd  in  this  rimto  isalNHit 
12  niiloM  lonjf,  the  f»ntrani*o  to  tho  AII>oniarlo  and  C'hosii|M»akf*  Canal 
iHMn^  h  miles  alxive  the  mouth  of  l)eoi)  CrtM»k.  This  jiart  of  the  river 
has  numerous  Hboals  and  is  more  crooktHl  than  the  [lart  Udow  Deep 
Creek.  Its  average  width  is  25t»  feet,  it**  deptli  varit»s  from  H  to  15 
feet.  If  adopted  an  the  route  for  the  i^nal,  mui-h  straighU'ninj^  will 
be  ntH'eHHary. 

Virginia  Cut, — This  panses  for  nearly  iti*  whole  len^h  through  a 
thi(*kly  wooded  swamu  very  sli^rhtly  alwve  the  s*»a  leveL  hut  near  the 
Elixalieth  Itiver  end  tiien*  is  a  short  len^h  of  cultivat^^tl  lainl  having  a 
maximum  elevation  of  aUmt  \^  fe«*t  aliove  uhmn  low  wat4T.  The  water 
level  in  the  i*aiial  in  ordinarily  aliout  \\  feet  alnive  low  water  in  the 
KlizalH*th  Kiver.  The  exc^avatinl  material  has  Imhmi  placMMi  cm  the  inmie- 
diat4*  l«nks«  which  are  proteileii  in  plac^en  hy  sheet  piling- 

Xnrth  iMmlinif  liii^r.  Th«»  part  of  this  river  used  in  tlii?*  route 
l)e>fins  at  tlie  end  of  the  AllN»marle  and  CMiesaiM*ake  Canal  and  4*xtendM 
t4>  the  end  of  Farahy  Island,  the  head  of  Curriturk  Sound,  ii  <ii>tance 
at  present  of  17  miles.  At  the  end  of  the  4'aiial  thin  river  \^  narniw, 
hut  it  irraduallv  widens  out,  attaininj^  a  width  of  |N^rha|>H  on«*-fourtb 
of  a  mile  12  miles  fnmi  its  ht*ad.  From  this  |M>int  the  wideninir  in 
quite  nipiti,  a  wiilth  of  1(  miles  InMn^r  attained  at  its  mouth.  The 
lianks  are  low  and  swampy,  and  for  some  s  miles  an*  thiekly  winmUhI, 
but  lower  down  the  w<xm1s  rectnle  fnmi  the  immediate  Uinks,  tho 
lM>rders  of  the  river  lieeomin^  wide  marshes.  Though  c*nN>k(Hl,  the 
river  uursues  a  fairlv  straight  general  <*<mrs4»,  and  it  would  not  Im'  diffi- 
cult, ny  cutting  oi  pointa  and  across  ne4*ks,  to  scvun*  a  channel 
with  but  slight  cun'ature.  Its  Uittom  is  gi»nerally  mud  aii<l  easily 
dnnlgeable. 

Currituck  StmnJ.  -Tlie  ptirtion  of  the  s4M1iuI  thnuigh  which  tho 
canal  passes  is  aliout  10  miles  Umfjr,  It  is  bnia<l  aiKl  «^hallow,  the 
noniial  depth  lN»ing  alxiut  7  fe4*t.  A  clianiiel  start<^  a  tiumiNT  of  y<*arM 
ago  by  the  c^anal  company  has  Inn^n  rednnlgiMl  and  maintained  by  the 
I  nitinl  .States  to  a  depth  of  \^  Un^i  and  a  width  of  «M)  ftvt.  Along  this 
cliannel  l^eacons  have  lHH*n  established  by  the  Light-IIoiiM*  I>e|)art- 
ment.  Tlie  lx>ttom  is  sandy  and  the  dn^lging  easy,  but  tlie  main- 
tenance of  a  channel  of  a  cn>vs  scH*tion  desired  for  tin*  new  waterway 
will  pndiably  nspiire  fnN|uent  n^lredging. 

(\mtn}iM^k'  T/ay.— This  is  an  arm  of  (  iirrituck  Sound,  and  through  a 
marsh  lM>rdering  on  this  Iniy  a  cut  has  Invu  dnnigtHl.  This  mt  waa 
originally  made  by  the  canal  <*<»m|«nv,  liut  it  is  now  iimintaiiHMl  by 
the  Tnited  Statea.     Its  length  is  2}  iiules  and  its  depth  a^siut  \^\  fi^et. 

X*tr(h  CanJiHii  (W.  ThiH  |)art  of  the  canal  |iass4*s  for  nearly  ita 
whole  extent  through  ground,  solid  but  of  slight  elevation.  It  is  2.8 
mileit  long  and  paHsable  for  veasels  of  li  ftH*t  draft. 

*  Xorth  JiiiyT. — This  river,  like  the  Pas4|uotank,  n»ally  coiiHi^ts  of  two 
fiectionH.  The  uuper  is  narn>w,  dei*p,  and  cnM>k4*d,  with  nwaiiijiy  or 
man«hy  hanka.  Ita  length  is  nt^arly  5  miles,  but  it  i*an  In*  cHinsidera- 
bly  shortened  by  cutting  thnnigh  liends.  The  lower  siH'tion  of  thia 
river  iii  wide,  hIuiIIow,  and  straight.  The  chaniud  fn>m  the  iN^actm  at 
the  bead  of  thia  Miction  in  the  bar  at  North  River  is  alaiut  ^  milea 
long  and  10  feet  deep,  with  a  muddy  liotU>m«    The  bar  at  the  mouth 
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of  the  river  had  a  natural  depth  of  about  6  feet,  but  it  has  been  dredged 
to  al)out  9  feet  by  the  United  States.  Considerable  difficulty  has  been 
experienced  in  maintaining  this  channel.  From  the  bar  buoy  inside 
to  the  lO-foot  curve  outsioe  is  about  li  miles,  and  to  the  17-foot  curve 
is  al)out  li  miles  farther. 
The  length  of  this  route  is: 

lineiL 

Elizabeth  River 11.7 

Virginia  Cut 8. 6 

North  Landing  Ki  ver 14. 6 

Currituck  Sound 10. 4 

Coan joek  Bay 2. 7 

North  Carolina  Cut 2.8 

Upper  North  River 4. 9 

Lower  North  River  to  deep  water 9. 4 

In  Albemarle  Sound 3.7 

Total 68.6 

Alternative  routes. — There  are  several  alternative  routes  in  this  sec- 
tion, all  taking  advantage  of  one  or  more  of  the  various  streams  exist- 
ing in  the  locality. 

Cooper  Creek  route. — This  route  leaves  the  South  Branch  of  Elizabeth 
River  about  li  miles  above  the  mouth  of  Deep  Creek  and  extends  in  a 
direct  line  to  the  mouth  of  Cooper  Creek,  a  tributary  of  the  Pasquo- 
tank, and  thence  by  way  of  that  river  as  in  the  Dismal  Swamp  route 
above  described.  It  passes  through  the  lower  portion  of  the  old  Dis- 
mal Swamp.  It  attains  an  elevation  of  about  20  feet  8  miles  from  the 
Elizabeth  Kiver,  then  decreases  to  about  1  foot  at  the  crossing  of  the 
Northwest  Kiver,  rises  again  to  22  feet,  and  then  decreases  agam  to  its 
junction  with  Cooper  Creek.  This  route  proceeds  by  the  shortest  line 
from  Elizabeth  River  to  Albemarle  Sound,  and  avoids  the  most  tortu- 
ous portions  of  both  the  Elizabeth  and  Pasquotank  rivers.  This  route 
is  02  miles  long,  5.6  miles  shorter  than  the  Dismal  Swamp  route. 

Northwest  Kiver  route. — This  route  leaves  the  Elizabeth  River  at 
the  same  point  as  the  Cooper  Creek  route,  and  follows  a  straight  line 
to  Northwest  River,  near  the  Norfolk  and  Southern  Railroad  bridge, 
and  thence  by  Northwest  River  to  its  mouth  in  Cumtuck  Sound,  near 
the  mouth  of  North  Landing  River,  and  thence  by  the  remainder  of 
the  Albemarle  and  Chesapeake  Canal  route.  From  the  Elizabeth 
River  to  Northwest  River,  the  line  passes  through  the  same  character 
of  country  as  the  Cooper  Creek  route.  The  part  of  Northwest  River 
included  in  this  route  is  comparatively  straight  and  bordered  by  wide 
marshes  so  that  a  low  profile  can  })o  obtained.  This  route  is  several 
miles  longer  than  that  by  Cooper  Creek,  and  compared  with  it  has 
sevenil  disadvantages  and  no  advantagi^s.  It  is  a  more  expensive  route 
and  will  not  be  further  considered. 

lilachniter  rout*. — This  route  leaves  P^lizalx^th  River  near  the  head 
of  the  AllKMnarle  and  Chesaj)eake  Canal,  and  proceeds  in  a  straight 
line  to  a  point  in  Blackwater  Creek,  near  the  Blackwater  bridee, 
thence  down  the  creek  to  its  mouth  in  North  Landing  River.  Thia 
route  passes  for  nearly  its  whole  length  through  a  farming  sectioQ 
with  a  maximum  elevation  of  28  feet.  The  length  of  this  route  is  64.8 
miles,  4.8  miles  shorter  than  that  by  the  Albemarle  and  Chesapeake 
Canal. 
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MKCXINI>   niVIHlON      ALBKMAKI.K  m>i:Nl>  T<>   TAMUiXl  HOUNI). 

All  HKiU'M  in  thifi  divinion  will  \k*  HuppoMHl,  for  eaite  in  c^oiiiiMiriMOD. 
to  U^f^iii  at  th(*  '^i'oiumon  point *^  in  the  Albouiarlc  Souiul  and  to  end 
at  a  ''cHmimon  point  ^  in  deep  water  in  lVuuli(*o  Sound,  alnrnt  2  niilea 
(«^t  of  Brant  Inland  light,  near  or  through  which  point  all  |M>M<ible 
nmteHpa«B.  Between  thene  two  pointi<  there  in  at  pre^ient  hiit  one 
navigable  waterway,  that  by  C'roatan  Sound. 

(ntnian  Sintnd  nntfr-.—lthiH  route  paMxes  thrt>ugh  Croatan  Sound 
an<l  them^e  along  the  axin  of  Panilioo  Sound.  Croatan  Sound  ix>niHH*ta 
Allieniarle  Sound  with  l\inilico  Sound  and  liert  between  Roanoke  Island 
and  the  mainland,  which  are  at  an  averag<«  distance  apart  of  aUmt  3 
miles.  ItM  bottom  in  very  irregular,  det^p  po(*kets  and  Hhoals  \x*ing 
^4catt4*red  in  confusion;  depUi.s  an  great  as  i\  fathoms  exist  not  far  dia- 
tant  from  shoals  with  less  than  t>  u*et.  The  general  depth  is  aiNuit  10 
ftH*t«  but  there  is  no  c<mtinuous  channel  with  a  gn^ter  depth  tlian  9 

From  Croatan  Sound  pn>|)er,  in  either  direction  to  AllNMuarle  or 
I*amlicH>  sound,  the  water  is  shoal  for  a  long  distanct\  so  that  if  this 
r<»ut4*  lie  chosen  dredging  nmst  begin  within  aliout  2  miles  of  the 
*'<*tHumon  point**  in  Allienuirle  Sound  and  continue  to  lielow  I^>ng 
Sluml  Point,  a  distance  of  al»out  41  mih^.  All  of  thisdnnlging  will 
In*  in  a  very  expoMni  position  ami  the  dredged  cut  will  In«  subjtM*t  to 
rapidly  flurtuatmg  curn^nts,  and  it  is  believed  it^  maintenantt*  will  not 
Im*  «*Hsy.  Some  yi^ars  ag<»  dre<lging  was  done  in  this  sound  near 
(*n»a(aii  light:  the  cut  was  made  :^n>  feet  wide  and  Irf  fet»t  deep,  and 
slHiale<l  rapidly. 

From  I>mg  Shoal  Point  the  rest  of  tlie  route  will  lie  in  dtH>p  water 
except  wlH*n*  it  cniKS4^  Bluff  shoal.  Tliis  shoal  is  a  very  lonif,  narrow 
n*ef  of  sainl,  running  from  the  end  of  tlie  left  bank  of  Vamnco  Kiver 
dinH*tly  a4*roHs  IVuiilico  Souml  to  the  middle  ground  at  Ocracoke  Inlet, 
It  in  aUmt  14  miles  long,  and  on  its  crest  the  general  depth  is  alNuit  10 
f<'et.  At  the  {loint  selected  for  the  crossintf  of  this  route  the  h^ast 
depth  is  alsiut  11  feet,  tlie  widtli  lietween  l:i-f«Kit  contours  lieing  aliout 
three-fourths  of  a  mile  and  between  iT-foot  contours  aliout  2  miles. 
It  is  probable  tlwt  a  cut  through  this  shoal  must  lie  rednslged  from 
time  to  time. 

Th«*  length  bv  this  mute  in — 

iKvp  wmt«*r,  AllH»nuirU*  Smtiil 2. 2 

Sh.^I  wMtrr.  (*r««taii  SkuhI 41.0 

I ii»ti»  H atiT,  I'niiiltcii  S«»uiwl   JW. 6 

liliiM  pIh«1 2, 0 

Itluff  nhtmJ  ti»  "t-<»iiini«*ii  In  lint*'  tM«r  Krmiit  IjtUunl  li|rht 10. 7 

T«iUil S6. 4 

Aiiitjatttr  Iiii\'r  rimtm,-  All  the  iioMiible  altt*riiative  routi'M  for  this 
division  of  the  waterway  pass  up  Alligator  River.  This  river  emiHiea 
on  the  south  side  of  Albemarle  Niuiid  near  its  eastern  end.  It  is  ariout 
4  mil(*s  wide  at  its  mouth  and  for  ^»  mih*s  u|)Mtream  it  is  m^rly 
straight  and  from  2  to  4  iiiilcH  wide.  Itj«  iKitt^mi  is  .sandy  and  flat  and 
itn  de{ith  gt>m*rallv  from  U  to  ir»  fwt.  All  routes  bv  this  river  extend 
fnim  deep  watt*r  in  Uie  sound  t4i  a  *^i*ommon  piint^'  near  the  head  of 
tlie  straight  |iortion  of  the  river.  The  lengtii  of  this  s4*ction  Is  2K.1 
milea,  of  which  4.^  miles  is  in  deep  water  in  Albemarle  Sound.    The 
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water  in  this  river  is  nearly  free  from  sediment,  and  maintenance  of  a 
dredged  cut  will  probably  not  be  difficult. 

From  the  "common  point"  in  Alligator  River  there  are  several  dif- 
ferent possible  routes,  all  passing  through  the  swamps  of  Hyde  County, 
N.  C.  The  principal  feature  of  this  county  is  Lake  Mattamuskeet. 
This  lake  is  a  large  but  shallow  body  of  fresh  water.  It  is  about  16 
miles  long  by  6  miles  wide.  Its  level  varies  with  the  rainfall,  but  in 
the  dry  season  is  only  about  2  feet  above  the  level  of  Pamlico  Sound. 
Its  general  depth  is  about  2  feet,  but  in  some  places  it  is  from  3  to  5 
feet  deep.  The  lake  is  surrounded  by  a  rim-hke  ridge  from  7  to  10 
feet  above  sound  level.  The  summit  of  this  ridge  is  generally  100 
yards  or  so  from  the  lake  shore,  but  on  the  east  side  it  recedes  to  a 
distance  of  about  one-half  mile.  From  this  summit  the  ground  slopes 
off  in  all  directions,  except  toward  the  mainland  on  the  northwest,  soon 
becoming  low  and  swampy.  The  surface  of  the  lake  was  formerly 
much  higher  than  at  present  and  has  been  artificially  drained  to  its 
present  level  by  several  canals  cut  to  Pamlico  Sound.  The  bottom  of 
the  lake  is  quite  sandy. 

The  Alligator  River  routes  all  pass  either  through  the  lake  or 
through  the  swamps  just  outside  its  rim  to  some  of  the  numerous  bays 
along  the  shore  of  ramlico  Sound.     These  bays  all  have  the  same 

Seneral  characteristics,  being  wide  at  their  mouths  and  gradually 
ecreasing  in  width  and  deptn  and  having  broad  marshes  extending 
far  out  from  the  banks.  Through  these  marshes  narrow,  crooked 
creeks  or  di'ains  find  their  way. 

L(yiig  Shoal  route. — ^The  most  eastern  of  the  routes  passes  from 
Alligator  River  to  Liong  Shoal  River,  through  the  swamp  near  Whip- 
ping Creek  Lake.  There  is  at  present  between  these  two  points  a 
crooked  passage  available  for  skiffs.  This  passage  is  too  crooked  for 
use,  but  through  the  swamp  a  nearly  straignt  passage  about  8  miles 
long  can  be  located  not  toucning  any  high  ground. 
The  length  of  this  route  is: 

MUet. 

Albemarle  Sound  to  "common  point'*  in  Alligator  River 28.1 

Thence  to  head  of  Long  8hoal  River S.9 

Thence  to  deep  water  in  Pamlicx)  Sound 9.0 

Thence  across  Bluff  shoal  to  point  near  Brant  Island  light 96  5 

Total 82.6 

Far  Greek  route. — This  route  proceeds  from  the  *' common  point"  in 
Alligator  River  across  by  the  shortest  line  to  deep  water  in  Pamlico 
Sound,  reaching  the  shore  of  the  sound  near  Far  Creek.  Except  for  a 
narrow  strip  of  farm  land  near  Pamlico  Sound,  it  passes  generally 
through  a  low  swamp  covered  with  a  dense  growth.  The  elevation 
along  this  route  does  not  exceed  5  or  G  feet. 

The  length  of  this  route  is: 

MUei. 

Albemarle  Sound  to  **  common  point "  in  Alligator  River 28.1 

Thence  to  deep  water  in  Pamlico  Sound 18. 6 

Thence  across  Bluff  shoal  to  point  near  Brant  Island  light 90. 6 

Total 75.2 

WyesocJcing  route. — Another  route  is  possible  that  would  pass  frmn 
Alligator  River  to  the  head  of  Wyesocking  Bay,  and  through  that  bay 
to  deep  water.    This  route  is  evidently  more  expensive  than  that 
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hy  Far  (^rook,  ban  no  advantairos  ovor  it,  and  will  not  Iw  further 
ct»nsidenKl. 

All  of  tlu*alM>v<»  rotiU^  avoid  Ijako  MattnniiiskcH*t«  liiit  tenter  Panilioo 
Sound  alMivo  Hluff  nhoal. 

Junijitr  limf  rr/i/A .  Thin  route  {laiwes  thnm^^h  the  lake,  and  ex(*ept 
for  the  lM»lt  iA  (*ultivat(Hl  land  around  the  lake  it  in  locmted  thnni^h 
the  nmr?<h«*s  or  MwanitM  adja4*<'nt  to  the  Imy  and  river.  It  and  all  hug- 
iXHHlin);  routen  avoid  lilutf  shoaLs. 

The  lonifth  of  this  routi»  is: 

MUm. 

AntcniArlc*  .Sound  to  **  common  noint  **  in  AlUftator  Riwr 2S.  I 

T!u*mv  throuirh  Imkt*  to  \m\  t4>  iiwp  m'at<*r :{2. 4 

Thc*mv  t4i  |»oint  n«ar  Brmnt  ItUmd  liirlit 10. 0 

Toul 70. 5 

.Vi/Yi;j  Qtuirtrr  nnttr.  —This  route  is  similar  to  the  one  just  doscrilH»d. 
It  {Misses  through  the  Uke  and  thence  to  Swan  Quarter  IWiy.  It  is 
l«Hi^*r  and  nion*  exiM'nsive  tlian  the  prei^tnlin^  one«  ixJiMeHses  no  addi- 
tional advantap*s,  and  will  not  Im»  further  oonsidenHl. 

tiiMit  11*1  II  i^mtf\  This  route  {ni^m^s  to  the  west  of  the  lake  throu|(h 
tlu'  swamp  atijacH^nt  to  the  uptM^r  Alliioitor  Uiver,  thence  throu^rh  the 
n<H*k  that  joins  the  rim  annind  I^ake  Mattamuskeet  with  the  mainland 
at  a  nmxinuun  elevation  of  aUmt  lo  fiM^t,  thenee  to  Itose  lUiv.  Alii- 
pit4»r  River  frtMu  the  Kairtield  Canal  where  this  rout4>  crosm»s  it  to  the 
*N*omnu»n  iM)int**at  the  heail  of  the  lower  river  is  quite  crookinL 
For  several  miles  it  is  narrow  and  d<M>p«  'M^  feet  lieiiiif  found  in  pla4*t^ 
As  it  widens  (»ut  its  depth  d(H*n*as<>s,  and  near  the  mwer  end  of  thii« 
{Mirt  shoals  of  t»  and  s  i<M>t  are  found.  The  lianks  of  the  river  are 
marshy  and  swampy,  the  imm«Hliate  mar^fin  i^cmsi.sting  of  a  simiifloat- 
in^  ma^s  of  ve^fi^tation.  S>me  of  this  fnH|uently  gets  dislcMlpnl  and 
floats  downstreanK  and  some  of  the  |M>int^of  the  rtver  have  a4*tiuilly 
liei*n  sawed  oflf.  Ttii?«  |iart  c»f  the  river  is  m>  crooked  that  it  would  lie 
chf*a|M'r  to  cut  straifrht  through  the  swamp«  and  this  is  the  line  biid 
out. 

The  leii^h  of  thi?%  n»ute  is: 

AlbemarU*  ShiikI  tn  •*  nnumon  p<»int  *'  in  A11iimt'»r  Riror 28, 1 

TImmkv  til  «lwp  ysmXvx  in  I'atnlM^i  Ki\fr 30. 6 

TIh'Dcv  t*»  |«>iiit  nt«r  limiil  1pUii«1  Itirbt 21.  H 

ToUl SO.  6 

All  of  thes4»  Alliipitor  Kiver  routes  pass  for  conMiderahle  distances 
thniueh  swam|)s,  and  it  is  lielieved  that  these  portions  <*an  Im^  main- 
tiiined  at  slight  exiM*nse.  llirough  the  hi|(h  land,  and  es|MH*ially 
tlirf>u)rh  the  lake«  it  will  lie  necetisar}'  to  revet  the  lianks. 

TIIIRll   IIIVIHICIN      PKOM   PAMUai  miirNO  Til   RPJUTORT   INLKT. 

All  the  routea  in  this  division  of  the  waterway  will,  for  (Himnarison* 
lie  ••upposed  to  start  at  the  ^Nximmon  |Kiint*^  in  PamlicHi  Souna  and  to 
end  in  det*p  water  just  inside  Iteaufort  Inlet  There  are  at  prt^sent 
two  waterways  in  use  lietween  thcM*  two  points — one  via  ("ore  SouimI 
and  the  other  via  the  Neuse  Kiver  and  the  Clubfoot  and  Ilarlowe 
C^nal.  The  projioaed  waterway  may  therefore  follow  either  of  tbeae 
or  Mime  alternative  route. 
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Core  Sound  route. — ^This  route  passes  through  (Jore  Sound,  The 
Straits,  and  North  River. 

Core  Sound. — ^This  is  a  narrow,  shallow  sound  lying  next  to  the 
ocean  and  separated  from  it  by  the  barrier  reef  only.  It  has  practi- 
cally no  tide,  its  elevation  being  affected  by  winds  only.  The  part  of 
it  included  in  this  route  is  about  27  miles  long  and  averages  3  miles 
wide.  Its  depth  along  the  existing  channel  is  generally  about  7  or  8 
feet,  with  a  few  places  as  deep  as  10  feet  and  a  number  of  shoals  of 
less  depth  tlian  6  feet.  The  existing  channel  is  very  crooked,  and  if 
this  route  be  chosen  for  the  waterway  a  new  and  practically  straight 
channel  should  be  dredged.  This  would  pass  over  places  where  the 
depth  at  present  is  less  than  4  feet. 

ihe  Straits. — ^This  name  applies  to  the  branch  of  Core  Sound 
between  Harker  Island  and  the  mainland.  It  is  about  5  miles  long  and 
averages  less  than  one-half  mile  in  width.  The  channel  through  it  is 
slightly  crooked,  is  of  sufficient  width,  and  has  depths  ranging  from 
10  to  20  feet.  To  straighten  it  and  to  deepen  it  at  the  shoal  places 
would  reouire  that  it  l>e  dredged  throughout  nearlv  its  whole  length. 

North  nivcr. — ^The  part  of  tnis  river  from  The  Jitraits  to  the  deep 
water  inside  Beaufort  Inlet  is  al)out  5  miles  long  and  has  a  channel 
slightly  curved  and  of  irregular  depth.  Dredging  would  l)e  required 
for  about  half  the  distance. 

This,  the  Core  Soimd  route^  throughout  its  whole  length  lies  parallel 
to  and  close  to  the  ocean  and  is  subject  to  all  prevailing  storms.  The 
bottom  is  composed  generally  of  shifting  sand,  and  except  in  The 
Straits  and  in  North  River  its  maintenance  would  probably  be  difficult 
and  expensive,  especially  at  the  entrance  from  Pamlico  Sound. 

The  distance  by  this  route  is: 

Deep  water,  Pftmlico  Sound 9.1 

Core  Sound 26.7 

TheStraita 6.0 

North  River 6.0 

Total 46.8 

Altcrnativt  routes. — All  other  possible  routes  in  this  division  pass 
up  the  part  of  Neuse  River  where  it  is  wide  and  straight  and  gener- 
ally exceeds  20  feet  in  depth.  Between  it  and  Core  l^und  is  a  neck 
of  land  averaging  10  miles  in  width  and  generally  low  and  flat,  its 
elevation  not  exceeding  10  feet  above  low -tide  level.  On  both  the 
ocean  side  and  the  Neuse  River  side  of  this  neck  are  a  number  of  shal- 
low creeks.  These  creeks  near  their  mouths  are  very  wide,  gradually 
narrowing  up  toward  their  heads  and  become  little  more  than  crookea 
ditches  windmg  through  broad  marshes.  In  several  places  the  heads 
of  the  creeks  on  opposite  sides  of  the  neck  come  witnin  3  or  4  miles 
of  eac*h  other,  thus  offering  possible  routes  for  the  waterwajr. 

Adams  Creek  route. — Adams  Creek  empties  into  Neuse  River  where 
the  river  is  over  20  feet  in  depth.  For  0  miles  from  the  17-foot  curve 
in  the  river  this  creek  is  from  1,500  to  2,000  feet  wide  and  has  but  a 
single  bend.  The  natunil  depth  within  this  distance  is  from  9  to  12 
feet.  At  the  head  of  this  Miction  of  the  creek  it  divides,  one  branch 
proceeding  off  at  a  right  angle;  the  other  branch  continuing  for  about 
2  miles  farther,  gradually  decreasing  in  width  and  depth.  At  the  bead 
of  this  creek  there  is  a  neck  separating  it  from  the  head  of  Core  Creek 
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on  the  <x?ean  Hide.  The  diMtance  iu*nHM  thin  neck  is  nlMHit  4  milen  and 
Om  «»levation  doen  not  ex^-eed  10  feet, 

(nrr'  f  Vvvi*.  -Core  tJreek  in  a  tidal  entuarv  of  NewjKirt  Kiver.  Its 
liankH  are  manihy  and  throii^^h  thene  nmtxht*^  a  practit^allv  Htrai^ht 
cliannel  can  be  dredf^  to  the  niarsh  of  Newp)rt  River.  lk*low  the 
niarnh  in  Newport  Kiver  h*sH  than  one-half  mite  of  drtHlifinjr  would  be 
re<|iiin»d  before  reaching  tlie  dtN^n  water  at  and  l>elow  >lorencad  City, 
which  deep  water  extends  to  the  Inr  at  the  inlet. 

ThiH  route  throuf^hout  iti»  entin*ty  will  In*  pn>tected  from  Htormn, 
an4l  it  in  lielievcnl  that  the  maintenanc*e  of  a  (*hannel  will  not  lie  difficult. 

The  diMtance  by  thii*  route  ih: 

MllriL 

''CVMiinMm  i»uint  **  U>  Noune  Rivt»r  opposite  Aclain«  (^rM»k 'is.  4 

Adaiiw,  Core  CYwk,  Newfiurt  Riwr  to  Bvatifort  Ink«t HI.  tf 

Toul W).  0 

ChihfiMkt  ami  lltirliHPt  (\inai  nmh.  Thin  route  |)iiMm*s  up  C'lubfiHit 
C'n*<»k,  thenct*  by  a  HUiall  cunal  to  Ilarlowe  Cnn^k,  and  thenc*e  to  New- 
jKirt  Kiver. 

( *luhf\m4  Crtti, '  Thin  cre*»k  empties  int4>  N«»us<»  River  alKmt  t>  miles 
al»ove  the  mouth  of  Adams  ('rm*k  and  s«*veral  miles  almve  the  end  of 
thi*  d«HMi  water  in  that  river,  atni  nhould  this  rout4»  )h«  chos<Mi  several 
milvH  of  dnnl^inv^  will  Ih»  necessarv  in  Neum*  River. 

^  7f//jf*W  ami  l/tirffiirf  ( \inal.  This  (*anal«  owntni  by  a  privaU*  ctirpo- 
ration,  is  aUuit  4  miles  lone^  aliout  'M^  fin^t  avera^n^  width,  and  at  low 
water  its  available  channel  is  K>hs  than  2  fin^t  in  de|>th.  It  whh  vtnx- 
Ktructecl  a  numlier  of  y(*ars  am  and  at  one  time  was  well  maintaintKl, 
but  in  recent  yt^ars  little  has  been  done  in  the  way  of  maintenam-e  and 
tolls  an*  no  longer  collated.  The  material  excavatcnl  was  plac^etl  right 
on  the  liank  and  is  constantly  slipping  into  the  (*anal. 

J/arl^nrt  i  Wtl\  This,  like  Core  C^reek,  is  a  tidal  estuary  of  Newjxirt 
River,  but  it  is  not  a**  wide  nor  as  di»en  nor  as  straight  as  CV)n»  CnH»k, 
and  Ims  the  ad<litional  disadvantage  of  emptying  into  New|x>rt  River 
several  miles  higher  up. 

While  the  existence  of  this  canal  would  naturally  call  attention  to 
thi.H  route,  its  valu<»  in  the  present  (H>nsideration  is  mori«ap|mn»nt  tlian 
real.  It  was  not  Itn^tt'd  at  the  narrowest  or  lowest  {wrt  of  the  nivk 
nor  lietWfM^n  th«'  cnM»ks  lH»st  suittnl  to  the  pur)M>s<«,  the  priiH'i|ml  object 
in  it*<  lfK*ation  having  Imhmi  ap|)arently  to  obtain  the  shortest  (lintanct) 
fn>m  Ni'wlM*rn  to  H(*aufort.  The  prism  of  its  excavation  is  very 
small  com|ianHl  \i  ith  that  dcnin^d  for  the  watemiav,  and  af«  the  material 
excavat4Hl  lias  Imh^u  placiKl  right  on  the  top  of  the  bank,  at  least  half 
of  it  will  liave  t4>  lie  moviHTover  again,  and  this  route  has  the  di«4id- 
vanta^of  ns|uiring  several  additional  miles  of  dnnlgingin  Uith  Neuso 
and  New|iort  rivers.  Compared  with  the  Adams  C*nH»k  rouU*  it  is 
longiT,  nH|uin*s  more  dredging,  and  is  therefon*  mon«  ex|x*nMive,  and 
is  no  mort*  secun*  from  storms.  It  will  therefore  reivive  no  further 
considemtion. 

iPthiT  mmifM,  There  are  other  jmirs  of  creeks  which  might  |K>ssibly 
lie  used,  but  an  examiimtion  of  the  man  will  hhow  that  then*  is  iiu 
other  {lair  so  favorably  hstitcHl  ai«  that  which  has  been  cou^idered. 
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FOURTH   DIVISION— BEAUFORT  INLET. 

The  bar  at  Beaufoiii  Inlet,  though  subject  to  changes,  as  are  all  th« 
bars  on  this  coast,  is  one  of  the  least  unstable.  It  has  a  ^reat  advan- 
tage over  Ocracoke  and  the  other  inlets  on  Pamlico  Sound,  m  that  there 
is  no  interior  bar,  and  once  the  ocean  bar  is  passed  deep  water  is 
found.  At  present  there  is  a  channel  14  feet  deep  at  low  water.  The 
distance  between  20-foot  contours  inside  and  outside  of  the  bar  is 
about  4,200  feet,  and  between  30-foot  contours  about  5,800  feet. 

CHARACTER  OF  MATERIAL  TO  BE  EXCAVATED. 

No  borings  have  been  made  under  the  direction  of  the  Board,  the 
available  funds  not  being  sufficient  for  that  purpose,  but  it  is  believed 
that  within  the  limit  of  depth  no  material  will  be  met  with  that  can 
not  be  easily  excavated.  In  the  report  of  Mr.  Abert,  above  referred 
to,  there  are  given  the  results  of  borings  made  at  Fort  Monroe,  near 
Edenton,  on  the  shore  of  Lake  Mattamuskeet,  and  along  the  Clubfoot 
and  Harlowe  Canal.  At  none  of  these  places  was  any  rock  found  near 
the  surface.  Other  information  obtained  from  various  sources  all 
serves  to  corroborate  this.  It  is  believed,  therefore,  that  the  only 
material  that  will  be  met  with  will  be  sand,  mud,  or  clay,  and  an  occa- 
sional deposit  of  shells.  In  man}^  places,  however,  sunken  logs  and 
old  trees  and  stumps  will  have  to  be  removed.  In  constructing  the 
existing  canals  the  material  excavated  has  been  placed  ri^ht  on  top  of 
the  banks.  This  is  objectionable  and  should  be  avoided  in  construct- 
ing the  new  waterway,  because  by  its  weight  the  material  thus  placed 
on  the  banks  increases  bank  caving,  and  a  large  part  of  it  eventually 
slips  back  into  the  channel,  and  snould  enlargement  of  the  canal  be 
desired  this  material  must  all  be  again  moved. 

In  most  of  the  land  cuts  and  in  the  narrow  parts  of  rivers  it  is  thought 
that  the  earth  can  be  removed  most  economically  and  advantageously  by 
hydraulic  dredges,  which  will  pump  it  back  on  the  banks  behind  an 
embankment  previously  constructed  some  distance  from  the  immediate 
edge.  On  solid  ground  this  berme  need  not  be  wide,  but  in  the 
marshes  it  should  not  be  less  than  100  feet.  In  the  wider  parts  of 
rivers  and  their  entrances  the  material  will  probably  be  best  removed 
in  scows;  while  on  the  bars  at  Beaufort,  Bluflf  snoals,  and  similar 
localities  self-propelling  hydraulic  dredges  can  probably  be  used, 
pumping  the  material  into  bins  in  the  hulls  of  the  dredge  and  then 
steaming  away  to  the  dumping  grounds  and  emptying  tnem.  This 
has  been  found  to  be  a  most  economical  method  of  removing  sand  from 
exposed  places,  but  it  is  not  very  efficient  in  mud. 

In  estimating  the  unit  cost  of  the  different  kinds  of  material  to  be 
met  with,  the  Board  has  assumed  that  it  will  be  disposed  of  as  above, 
and  that  the  cost  will  vary  from  about  10  cents  per  cubic  yard  for 
some  of  the  material  to  be  removed  hydraulically,  up  to  25  cents  for 
that  to  be  taken  away  in  scows. 

CROSS  SECTION   OF  THE  WATERWAY. 

By  the  act  directing  the  survey  the  depth  of  the  desired  waterway 
is  fixed  at  ''not  less  than  16  feet,"  and  in  consequence  the  calculations 
of  quantities  and  cost  have  been  based  upon  a  channel  of  that  depth; 
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but  in  order  to  insure  at  least  that  depth  and  to  allow  for  slight  errors 
in  the  determination  of  the  datum  plane,  all  calculations  have  been 
based  upon  an  excavation  to  a  depth  of  17  feet  at  mean  low  water, 
except  at  Beaufort  Inlet,  where,  owing  to  the  exposure  to  ocean  swells, 
the  depth  of  20  feet  has  been  used. 

In  Norfolk  Harbor  and  its  tributaries  and  at  Beaufoil  and  its  tidal 
tributaries  the  datum  used  has  been  mean  low  water,  determined  as 
closely  as  possible  from  all  obtainable  data.  In  the  sounds  and  their 
tributaries  no  appreciable  lunar  tide  exists,  the  fluctuations  in  water 
level  being  due  to  the  wind  effect  and  depending  upon  the  degree  of 
exposure  to  and  the  intensity  and  duration  of  the  winds.  In  Currituck 
Sound  it  is  stated  that  the  water  level  has  been  depressed  as  much  as  4 
feet,  and  in  Alligator  River  and  some  of  the  bays  along  Pamlico  Sound 
the  depression  has  amounted  to  nearly  2  feet.  In  making  these  calcu- 
lations, however,  no  account  has  been  taken  of  these  extreme  fluctua- 
tions, the  datum  assumed  being  based  upon  such  low  waters  as  are 
occasioned  by  winds  of  ordinary  intensity  and  duration. 

The  width  of  the  channel  in  land  cuts  has  been  fixed  by  the  least 
that  will  allow  two  large  barges  or  steamers  to  pass  with  safety.  This 
has  been  assumed  at  90  feet.  In  places  where  the  banks  can  not  be 
used  as  guides  to  navigation  this  width  has  been  considerably  increased. 

The  side  slopes  used  in  making  these  calculations  and  estimates  are 
based  upon  a  study  of  the  actual  slopes  in  the  existing  canals  and 
dredged  channels,  being  about  the  average  of  those  found.  In  some 
places  the  slopes  seem  to  stand  at  a  steeper  angle  and  in  others  at  a 
natter. 

Based  on  the  above  considei'ations  the  calculations  of  quantities 
and  cost  have  been  made  upon  the  following  cross  sections: 


In  excavations  through  dry  land 

In  narrow  partj4  of  rivers 

In  wide  portions  of  rivers,  in  bays,  and  the  entrances  to  them,  and  in  Currituck 

Sound 

In  open  sounds  and  across  tmrs  in  North  River,  and  at  Beaufort  Inlet 


Bottom 
width. 


90 
126 

250 
300 


Side 
slopes. 


lto2i 
1  to3 

1  to3 
1  to  5 


Allowance  has  been  made  for  increasing  these  widths  at  bends. 

BANK  REVETMENT. 

In  the  existing  canals  and  dredged  cuts  it  has  been  found  that  at  a 
number  of  places  there  is  a  tendency  of  the  waves  of  passing  vessels 
to  cut  away  the  sandy  banks  and  to  draw  the  material  down  into  a 
gently  sloping  beach.  This  action  seems  to  be  the  greatest  at  and  near 
tne  water  surface.  To  overcome  this  diflSculty,  lines  of  sheet  piling 
have  been  driven  and  have  proved  quite  successful;  consequently  there 
has  been  included  in  the  estimates  for  the  new  waterway  the  cost  of 
similar  revetments.  The  design  considered  is  a  line  of  properly  braced 
sheet  piling  driven  in  the  slopes  of  the  waterway  where  the  normal 
depth  of  water  is  about  5  feet,  the  penetration  of  the  piling  in  the  bot- 
tom to  be  about  12  feet,  and  the  top  to  project  about  3  feet  above  the 
normal  water  surface.  The  cost  of  such  a  revetment  is  estimated  at 
$1.50  per  linear  foot  of  revetment  or  $3  per  linear  foot  of  waterway. 
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RIliHT  oy  WAV. 

In  thf  rivers.  Imvs,  anfl  -ioniKls  no  rij^ht  of  way  will  have  to  be  pur- 
rha-^<d.  hut  in  tho  land  ruts  and  a<'r<»s  the  bends  of  rivers  it  will  be 
n»'ri-^sirv  to  buy  tin*  land  not  only  throu^di  which  to  dig  the  waterway 
jtM'lf  iMit  iip<»n  whii'li  to  d(*|K)sit  the  ox<'avatod  material.  The  cost  of 
thn  hind  niii*^t  he  con^^idcrcd  in  making  the  estimate  for  the  waterway, 
and  it  ha>  hvou  assumed  that  an  average  width  of  8<X)  feet  must  fie 
ljiinha>«-d:  in  some  places  more  may  l)e  needed  and  in  others  possibly 
not  so  Hjuch. 

I>UAWnRIIK;ES. 

Another  item  of  cost  that  must  be  considei-ed  is  that  of  drawbridges 
acro.-^  the  waterway  at  various  places.  Across  all  existing  canals  and 
acro>s  the  Kli/iitM>tli  and  Pas(jUotank  rivers  such  bridges  now  exist, 
and  -"hould  any  of  these  localities  lie  on  the  route  of  the  new  waterway 
the  o|K'nin<rs  through  these  bridges  must  in  most  cjtses  be  widened  to 
accornn  Kid  ate  the  expect  4 'd  increase  in  the  size  of  vessels,  and  whatever 
may  U*  the  rout«»  sclect4»d  a  number  of  new  liridges  will  have  to  lie 
huilt  and  a  numher  of  old  ones  remodeled.  The  drawspans  of  these 
brid(:«'s  should  have  a  clear  width  of  not  less  than  GO  feet  and  should 
lie  proiK'rIy  pmtected  hy  fencU'rs.  As  it  is  proliable  that  they  must  be 
o|N'iicn  and  closed  many  times  a  day,  their  mechanism  must  lie  efficient 
and  mii>t  ])rovide  for  nipid  maneuvering.  The  cost  of  these  bridges 
is  estimated  at  $1o,<hm)  for  each  wagon  bridge  and  1^50^000  for  each 
jjinjric-tnick  niilrojid  bridge.     No  double-track  bridges  exist  at  present 

THAKAfTEK  OF  WATERWAY. 

li^'fore  entering  int<i  u  ('nmj)arison  of  the  different  possible  routes 
fni  thi-  waterway,  there  ]<  an  important  tpiestion  to  be  decided:  Shall 
tlif  V. :tt<'rway  be  ^-nnstnicted  as  a  '"sea-lev^d"'  one  or  shall  it  contain  a 
\i\*j\ifv  h-vi'l  reached  hy  locks^  Of  the  two  main  existing  canals,  the 
AMHinarJe  and  <'hr>aiH»ake  is  pnictically  a  sea-level  one,  while  the 
l>i-ni:ii  Swjiniii  (anal  contains  one  high  level. 

In  r<»ii-*id4ring  a  canal  with  a  high  level  the  important  factor  is  a 
w;itir  -ijpply.  and  of  the  iwissilile  routes  for  the  waterwav  the  Dismal 
>v.:iiiip  (  anal  alone  fultiils  this  requirement.  It  is  fed  from  littke 
I'MirnriMirid.  With  a  view  <»f  determining  the  question  of  the  suffi- 
•  ii  r «  \  «if  fill-  laki'  a^  a  sourc(»  of  water  supply,  should  the  waterwav 

' ii-tiTi'i(d   hy  the  Dismal  Swam])  Canal  route  and  with  a  high 

!•  .<!  ;it  ri^Hiiit  tilt'  ^anie  elevation  as  at  present,  an  investigation  was 
f  •  !•  'ir.'ii  I  tin-  dii<rtiun  of  the  Ik)iird.  A^  a  result  of  this  investiga- 
1  •  ■.  ii  V. <fii|i|  :i]i{N:ir  that  the  area  of  tlie  lake  is  about  4.82  square 
n  ■ -. '.I  :ip|iri.\iniate|y  i:»:>,onojHM»  stiuare  feet.  The  elevation  of 
r?  I  '.I  fie  !•  nf  till'  hike  at  iiiirh  level  i>  attout  2l)r2  feet  above  mean  low 
it  N'.rfoJK.  it".  n«»rnial  stage  heinga)H)ut  I  foot  lower. 

I  i.i  r'-oj'Unf  tin'  Wi'ather  Hureau  at  Norfolk  show  that  during 
'!•  -.  -;h  II  til  lie  \va^  a  ]NM'i(Hi  of  one  hundred  and  .six  days  in  which 
'  •:  •  t'  I  T'.t.il  pi  eri  pi  tat  ion  was  only  l..'i:J  in«-iies.  It  has  been  shown 
"  ;f  I  fi'  1. '.  i:iirif:ill  will  raiM'  tlie  level  of  tiie  lake  aliout  1.5  feet  for 
>  ■  •  •  •  h  I'f  |ii<  ii{iit:ition.  I  Hit  during  a  ])eriod  of  pn)longed  drought 
t'  :    •■•'•}!  iiiij-t  In-  nmcli  Ii'^^  tli:ni  llii<*,  and  ron.sequently  this  precipi- 

f.iti'.r  <,f  i.'i.;  im  h«- wa-^  proliahlv  equivalent  toau  iucreaseinlajceleTel 


,-.  I'l  f 
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of  k*88  than  2  foct.  During  a  drought  ovmporation  is  usually  heavy, 
and  during  a  period  of  one  hundrra  and  nix  days  it  would  have  to 
averagt*  omy  alK>ut  one-fifth  of  an  inch  a  day  to  overt*ome  the  effect  of 
the  precipitation;  so  it  may  1)6  asHumed  that  during  such  a  prolonged 
drought  the  precipitation  would  not  be  more  than  sufficient  to  bahinco 
the  (evaporation. 

The  HurfacM^  of  the  lake  at  high  water  is  about  11  feet  above  the 
normal  surface  of  the  tmnal,  and  assuming  that  about  10  feet  of  this 
could  lie  utilised,  it  would  mean  a  total  supplv  of  about  1,350«000,<KN) 
cubic  feet,  or  in  a  prolonged  drought  of  lOG  days^  an  average  of  about 
12,r»4H),(HN)  cul)i(*  feet  a  day  to  supply  all  lockage,  leakage,  seepage,  and 
al>s<>q)tion  bv  the  lianks  Assuming  the  losses  at  the  low  figure  of 
6<M>jNH»  eu!>ic  fec*t  aday,  l:i,<K)0,OoO  cubic  feet  aday  are  left  for  lockage. 

The  l<M*ks  on  the  new  waterwav  should  not  be  less  than  2^H)  bv  ^) 
feet,  and  assuming  the  average  lih  at  al>out  1 1  feet,  there  would  lie 
re<|uinHt  for  each  l4N*kag«^  about  2<K>,<nm>  cubic  feet,  and  the  dailv  supply 
of  12,«HiOjHK>  cubic  feet  would  allow  tH»  lockages  per  day,  or  in)  cyclci 
for  nich  l<K'k. 

If  vesM*l.s  would  come  to  a  loi*k  alternately  in  each  direction,  one  Xock- 
ag(*  would  imss  one  vessel  up  and  one  down,  and,  (x>nsidering  Iwth  ends 
or  th(*  (*atml,  two  lo(*kages  would  pass  one  vessel  in  each  dire<*tion.  If 
they  do  not  i^>me  in  such  regular  alternative  order  mon^  lcM*ka)^s  |)er 
vesm'l  are  n^^iuired,  and  this  may  reach  two  lot*kagi«s  \yor  vessel  if  they 
come  in  the  simie  dire<*tion  nearly  all  the  time.  AsHuming,  therefore, 
that  alNUit  one  and  one-half  loclcagi*s  are  reciuin^d  to  pass  (>a(*li  vesf«ei 
through  the  mnal,  it  would  mean  that  during  a  prolonge<l  drtmght, 
such  HH  has  iMH^n  ex{)erienced«  the  water  supply  would  lie  sufficient  to 
paMi  only  40  vessels  |M*r  dav.  As  the  total  numlier  now  passing  through 
the  twt>  canals  averages  a^iout  25  per  day  it  is  apfiarent  that  the  water 
suuply  will  only  iiermit  an  incn»ase  in  traffic  of  about  dit  per  i^ent, 
unlcKH  it  Im*  a.*«<uni<Hl  that  a  numlier  of  the  vessels  are  so  small  and  <*ome 
in  Mucli  order  that  several  can  lie  locked  thnm^li  together. 

As  this  4*alculation  is  Imsed  u(Mm  the  lieginnmgof  the  drought,  find- 
ing the  lake  full,  which  is  not  pnil«ble,  it  is  evident  that  the  tiasin  of 
I^ake  I)nunmotMl  is  not  largi^  enough  to  furnish  sufficient  water  for  the 
new  waterway  and  the  «*ommerce  that  is  ex{H*cted  to  {mms  through  it. 

An(»ther  matter  to  lie  c^onsidered  in  this  c<innei*tion  is  wliether  the 
gn*at  fluctuations  in  the  water  level  in  I^ake  Drummond,  <rauscHl  by 
the  demands  upon  it  of  an  enUrged  canal,  would  not  affect  the  inti^f- 
est.H  and  rights  of  {mrticM  owning  parts  of  the  lake  or  its  liorder  lands. 
Into  thi.H  (|ueMtion  it  is  not  ne<*tv«mry  to  go  further  than  to  note  that  a 
law.Hiiit  has  aln*ady  lieen  bnniglit  agaiiM  the  I^e  Drummond  Canal 
and  Water  C*4>m|iany,  the  present  owner  of  the  l>ismal  Swamp  (  utuil, 
for  damages  (tiuMnl  to  standing  timlier  by  changes  in  the  level  t>f  the 
lake.  As  t4>  what  is  the  status  of  thin  lawsuit  the  Hoard  is  not 
infomHHi«  but  it  imlicmtes  the  powiibilit}*  of  continiuil  litigation  of  the 
MHiiie  (*hara4*ter  should  the  Tnited  States  undertake  to  c«onstruct  and 
sutipiv  an  enlarged  c*anal  from  the  lake,  iinleMs  all  such  c|uesfions  were 
solvtH)  by  the  pun*hasc  of  the  entire  lake  and  itii  siirmundiiig  laiuU. 

I^^eaving  out  all  consideniti<in  of  the  {lOKsibilitv  of  the  water  sunply 
lM*iiig  iiifiufficient  and  the  question  of  ilamages  alMivc*  referriMl  to,  tliere 
an*  other  di.sadvantagi*s  apiiertaining  to  a liijkrl^-level  canal  the  delav 
to  vem^eln  in  l(H*kiiig,  not  only  while  a4*tiially  in  the  hick,  btitalrMi  whife 
waiting  their  turn;  Uie  difficulty  of  haodliiig  raft«»,  liarges^and  vessola 
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not  self-propelled;  the  cost  of  iiniiiitainiii^  the  lucks  and  of  operating 
thonu  tinrt  tne  diflieulties  attending  uny  further  enlargement. 

After  a  consideration  of  all  these  and  other  ix)ints,  the  Board  is  of 
the  opinion  that  the  waterway  as  constructed  should  be  at  "sea  level," 
and  in  comparing  the  different  pos'^ible  routes  they  all  have  been  con- 
sidered with  reference  to  their  feasibility  for  the  construction  of  a 
"sea-hn'cr'  canal. 

Tnlnl  hnk-H, — The  construction  of  a  '•sea-level"  canaU  however,  does 
not  nccessarilv  mean  that  all  lo<-ks  can  be  done  awav  with,  as  the  level 
of  the  water  at  the  two  ends  of  the  canal  may  not  always  be  at  the  same 
height.  The  level  of  Allwmarle  Sound  and  tributaries  is  affected  only 
\yy  the  winds,  while  in  the  Elizal>eth  River  there  are  the  usual  lunaj* 
tides,  tin*  average  fluctuation  being  alK)ut  3  feet.  In  the  present  Albe- 
marle and  Chesapeake  Canal  this  difference  in  height  between  the 
wat^r  at  the  ends  of  the  route  is  concentrated  at  the  lock,  and  if  the 
lock  did  not  exi>t  this  difference  in  level  would  be  distributed  over  a 
considenible.  h»ngth  of  the  canal  and  there  would  1k>  currents  through 
it.  The  existenci*  of  a  <'urrent  is  not  of  itself  a  disadvantage  unless  it 
be  so  strong  as  to  ercKle  the  banks  of  the  canal  or  to  impede  naviga- 
tion, and  as  th(»  current  will  alternate  in  direction  somewhat  regularly, 
the  exist(»nce  of  a  mcnlerate  current  at  times  would  be  of  ach'antage 
in  the  handling  of  nifts  and  Ijarges. 

The  necesMity,  therefore,  for  the  existence  of  a  tidal  or  guai*d  lock 
depends  ujKm  the  extreme  ditrerence  in  level  and  the  currents  pro- 
duced by  It.  Tnder  the  direction  of  the  Iteard  an  investigation  of 
this  subject  has  been  made  by  Asst.  Engineer  A.  B.  Nichols.  Asa 
result  of  his  investigation,  he  has  concluded  that  the  maximum  differ- 
en<'e  of  level  between  the  water  in  Eliza})eth  River  and  that  in  Curri- 
tuck or  Albemarle  sound  would  prolmbly  not  exceed  11  feet,  and  this 
would  be  i)r(Klu<'ed  only  by  the  most  extraordinarv  stomi  conditions. 
Under  orninary  circumstances  this  difference  would  not  exceed  4  feet. 

Assuming  that  the  \  feet  is  distributed  through  the  canal,  both  the 
slofN*  and  tlie  current  would  be  so  small  as  not  to  do  any  damage  or 
interfere  with  navigation.  Should  the  maximum  difference  stated 
alMive  <))»tain,  it  is  prolmble  that  the  current  would  attain  a  dangerous 
as|N'4't,  and  a^  even  the  smaller  difference  may  be  accumulated  within 
a  short  distance,  a  tidal  lock  is  considered  as  desirable  between  Norfolk 
and  AllM'marle  Sound,  and  the  cost  of  such  a  lock  has  been  included 
in  the  estimates. 

Hetween  Albemarle  and  Pamlico  sounds  no  such  lock  is  thought  to 
Im»  necessary,  and  (^\IXM•ience  in  the  present  Clubfoot  and  Harlowe 
Canal  between  Neuse  River  and  Beaufort  Inlet  would  seem  to  show 
that  none  will  l>e  needed  there. 

The  gates  in  the  tidal  lock  nuist  be  so  designed  as  to  operate  with 
the  higher  levi»l  at  eith<*r  end  of  the  lock,  and  to  accomplish  tl)is  with 
the  ordinary  form  of  miter  gates  two  pairs  of  gates  at  each  end  of  the 
l(H*k  will  b(»  re(|uire(l. 

Tndi'r  ordinary  condition.^  then*  will  be  four  times  in  each  twenty- 
fcMir  horns  wIh'u  the  water  at  the  two  ends  of  the  lock  will  l)e  at  the  same 
level,  and  all  gates  can  be  left  open.  As  during  the  time  all  gates  are 
ojH'U  vessels  can  ])ass  through  freely,  it  is  to  be  desired  that  this  period 
be  prolonged  as  nuirh  a^  possjhie.  With  miter  gates  of  the  usual 
design  it  is  not  possihie  to  do  this  for  any  considenude  length  of  time, 
for  until  the  water  surfaces  at  the  two  ends  of  the  lock  are  almoet  it 
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the  sanio  hoijrbt  it  i.n  iin|Nwsi))lr  to  <>|M*n  the  pites  amiiuit  tbo  bjdrmulic 
hoad;  ami,  on  the  other  hniul.  on  an-ount  of  the  danf^r  of  damaging 
the  ^tes  in  elcsin^  them  when  the  hydraiilie  bead  or  iti<  renuiting 
ciirnMit  has  Ixvonie  at  all  i^n^at,  the  gmea  niUHt  Ix)  closed  80on  after 
the  neutral  |>oint  has  (msMKL 

There  an»,  lu>wever,  j^onie  fornix  of  horizontal  ntes  of  the  Pkirker  or 
bear-trap  variety  whieh  work  e<|iiallv  well  with  hi^fh  wati^r  on  cither 
Hide  and  whieh  c*an  In'  o|>enite<t  with  Mifety  under  a  larjire  hydraulic 
head.  If  su<*h  a  fonn  of  tnit4'  eouhl  l>e  us4>d  in  the  UM*k.  onl}*  two  would 
be  re4iuin*d  and  th<*y  rouTd  lN»th  In«  lowered  at  any  time«  and  the  lock 
wouhi  U»  thu'i  Irft  frn*  f  n>ni  olM  met  ions,  and  when  the  current  l)oeame 
too  HtroniT  for  navipition  tlie  spates  could  In*  raiM'd.  Indeed,  with  Kueh 
a  fonn  of  pitt*  it  nii^ht  In«  found  that  the  fpites  could  l»e  left  down 
throughout  the  entire  onlinary  tidal  os4*illation,  \nAng  raised  during 
times  of  extniordinary  conditions  only.  While  the  Itoard  is  not  fully 
infonm^i  as  to  the  |x»Hsihility  of  thvsi^ningratesof  this  {mrtieular  form 
for  this  UM\  it  helirxen  that,  if  it  «*an  In*  done,  the  gates  of  this  tidal 
Wk  should  Ih*  of  su<*li  a  design  that  they  t*an  In*  o|wne<l  or  eh>sod  at 
will.  whatev«>r  may  In*  the  relative  height  of  the  water  at  the  two  ends 
of  the  l(N'k.  Surh  a  d«*si^n  wi»uld  rem<»ve  from  the  IcN'k  much  of  its 
character  a^  an  olMnietion  an<i  hinilranee  to  conmien*e  and  would 
niakr  it  what  is  (*all(><l  a  **guanl**  hN*k,  to  In*  use<l  as  a  protection  in 
timr  of  <iangrr  «Mily. 

The  rham)H*r  «>f  the  |fH*k  shouki  not  In*  of  less  dimensions  than  3(K) 
by  (»o  fvvi  in  tin*  th»ar,  and,  \iithout  <*ntering  into  the  details  of  eon- 
st  met  ion,  the  Ikiani  is  of  the  <»pinion  that  such  a  l(N*k  can  In*  i^imstrueted 
foralK»ut  $l(NMNNi. 

/Tr*/  tfirijfion,  \*'rft»U'  t**  A!fHinttHr  Sinihtt,  In  this  divisicm  there 
arr  four  iNMsilile  n»utes  the  Pi^nal  Swamp  Canal  route,  the  AUn*- 
marie  and  (1iesa|M*ake  (anal  nmti*.  the  (\Ni|N*r  I'leek  route,  and  the 
liUrk water  nmti*.  TheM*  routes  liave  lN*en  descrilN»d,  and  estimates 
will  now  In*  made  <»f  the  eost  of  eonstm(*ting  the  waterway  by  each. 

/'i#tii«i/  Su^tntfi  i  Vi»Mi/  rutilr. 
KxirAvatinn. 

Ill  Klix«U*th  Uivrr  nn<l  ms>|>('rr«*k  it».5  iiiil<*^'.  '.*.Mii».oni»rtilH«*  viinU, 

nt  I'Mvntu ! N*Jl)JinO 

In  .Ttfuil  i'ZlA  mil*-^  .  iM.UMi.dlin  nihir  yiinln.  nt  V2  tviitii 2..Vjn,llilO 

In  TurtM*n«i*ut  iin<l  ii|»|mt  l*iuk|U(>tjink  to  niMiiili  f»f  (%Mi|ii*r  i'nvk  (H.2 

mil**).  .*l.4<iU,Ui)  «*ul»ii'  \iiril».  nt  I'»  ivntu 510, <WI0 

In  l«»«i*r  l*iu«|U«itjink  '  'S2  niiUi*^ .  (l..*VOn,Uin  cnihir  y«niii,  at  \S  tviitn. . .       i(7\nilO 

T.»tMl.  :U.7Ui.«Bin  nil.ir  Minli«  (.V».S  mitten) 4.425.<HW 

HrUtninir  vmlk  :»ll.«"»>  <isl.  nt  f l.riO 471. UO 

l:ii:»ii  of  may.  IMIH)  a«n*.  at  Kin llO.tNH) 

ltri*t|^ip IJO.UnO 

I^'n^'tli  *»f  niiit«*.  ♦»7.«»  nii1«i«.  i'»itinintf«|  ii^i. ...  5,  l.m. 000 

T«i  thiK  11111*1  U*  a<t«ti'«l  till*  |Mir«  liUM*  prto*  of  th«*  miittl  In  I'^tnnatiiiir  th«*  an*a  to 
U'  piin  hA*«<t|  for  hiclit  o(  may  tlu*  laud  «miti<il  by  the  imiial  ix»ui|iauy  liaa  not  Uwo 

■ICO  i90« — ao 
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AlbemarU  and  Chesapeake  Canal  route. 
Excavation: 

In  Elizabeth  River  (8.9  miles),  4,200,000  cubic  yards,  at  15  cents $630, 000 

In  canal  (Virjdnia  Cut)  and  upper  North  Landing  River  (18.7  miles), 

10,500,000  cubic  yards,  at  12  cents 1,260,000 

In  lower  North  landing  River,  Currituck  Sound,  and  Coanjock  Bay 

(17.3  miles).  8,600,000  cubic  yards,  at  15  cente 1,290,000 

In  canal  (Carolina  Cut),  (2.8  miles),  950,000cubic  yards,  atl2cents..      114,000 

In  North  River  (11.5  miles),  5,200,000  cubic  yards,  at  15  cents 780, 000 

North  River  bar  (2.8  miles),  600,000  cubic  yards,  at  25  cents 150, 000 

Total,  30,050,000  cubic  yards  (62  miles) 4, 224, 000 

Retaining  walls,  260,000  feet,  at|1.50 390,000 

Right  of  way,  900  acres,  at  $40 36, 000  . 

Bridges , 130,000 

Length  of  route,  68.6  miles;  estimated  cost 4, 780, 000 

To  this  must  be  added  the  purchase  price  of  the  canal.  In  estimating  the  area  to 
be  purchased  for  right  of  way  the  land  owned  by  the  canal  company  has  not  been 
considered. 

Cooper  Creek  route. 
Excavation: 

In  Elizabeth  River  (5.3  miles),  1,900,000  cubic  yards,  at  15  cents $285, 000 

From  EUzabeth  River  to  Pasquotank  River  (26.9  miles),  23,200,000 

cubic  yards,  at  12  cents 2, 784, 000 

In  Pasquotank  River  (22  miles),  6,500,000  cubic  yards,  at  15  cents. .        975, 000 

Total,  31,600,000  cubic  yards  (54.2  miles) 4,044,000 

Retaining  walls,  300,000  feet,  at  $L50 450,000 

Right  of  way,  3,300  acres,  at  $60 198, 000 

Bridges 130,000 

Length  of  route,  62  miles;  estimated  cost 4, 822, 000 

There  are  no  canal  rights  to  be  purchased  on  this  route. 

Blachvaier  route. 
Excavation: 

In  Elizabeth  River  (8.9  miles),  4,200,000  cubic  yards,  at  15  cents  . . .      $630, 000 
Thence  to  mouth  of  Blackwater  River  (14.4  miles),  14,000,000  cubic 

yards,  at  12  cents 1,680,000 

In  North  River,  Currituck  Sound,  and  Coanjock  Bav  (17.3  miles) 

8,600,000  cubic  yards,  at  1 5  cents .' 1 ,  290, 000 

In  canal  (Carolina  Cut)  (2.8  miles),  950,000 cubic  yards,  at  12  cents.         114,000 

In  North  River  (11.5  milas),  5,200,000  cubic  yards,  at  15  cents 780,000 

North  River  bar  (2.8  miles),  600,000  cubic  yards,  at  25  cents 150, 000 

Total,  33, 550, 000  cubic  vards  (57.7  miles) 4, 644, 000 

Retaining  walls,  2(>0,000  feet,  at  $1.50 390, 000 

Right  of  wav,  1,200  at-res,  at  $50 60, 000 

Bridges . . .  /. 130, 000 

Length  of  route,  64.3  miles;  estimated  coat 5, 224, 000 

To  this  must  In*  added  the  purchase  price  of  the  Carolina  Cut  of  the  Albemarle  and 
Chesapeake  Canal. 

In  comparing  these  different  routes  an  important  point  to  be  noticed 
is  that  the  Dismal  Swamp  Canal  route  is  a  nmch  more  expensive  one 
than  that  })v  Cooper  Creek,  and  as  these  two  routes  have  common  ter- 
mini, and  as  throughout  thoir  divergent  portions  they  pass  through 
essentially  the  same  character  of  country,  they  are  about  eaual  as 
regards  their  proba})le  cost  of  maintenance;  and,  consequently,  the 
Cooper  (^'reek  route  being  the  shorter  and  the  cheaper  line  is  the  one 
to  he  preferred,  oven  on  the  supposition  that  all  the  rights  and  prop- 
erty of  the  Dismal  Swamp  Canal  Company  will  be  ceded  to  the  Lnited 
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Stiitos  fnv.  In  fact,  the  iiiiiiorlaiirr  of  tlir  DiMiml  SwAin|)  ( 'anal  in  tbo 
ronsidrnition  cif  tin*  |Hi?».sihlr  r«nit«vH  fur  a  waterway  at  "M^a  lovol*'  \h 
Minn*  a|)imri*nt  tlian  ival.  In  it**  pnvMMit  ronditiim  thr  lM)ttoni,«*vrnc»f 
tin*  ranal,  i^  aUivr  >4*a  Irvrl,  ii>  «*r(»NS  >i'rti«»n  !*•  >nmll  roniimrod  with 
that  (lo^insl  fur  thr  ih*w  \\att»r\vav,  an<i  a*«  all  tho  4'\f*}i\at4ul  niat<'rial 
ha"^  Inmmi  |>la«'«*il  (»ii  tin*  ininiiHliatr  lianks,  appru.xiniati'ly  half  of  this 
material  inii^t  In>  niovfd  a«:ain  on  whichrvrr  >i«lo  th«'  t>nhirp*mont  Im« 
nia<h*.  As  has  iN'rn  statnl.  the  I>i<«inal  Swanin  <*anal  was  not  hn^atrd 
on  thi'  shortr>t  linr  lN*tw<vn  it*«  trrinini  nor  alon^^  th«*  lowest  pnitih\ 
and  this  routv  lN*in^  h)n^rr  and  lunrv  <•x]H•n^iv«'  than  that  liy  (\N»|M^r 
('rr«'k.  and  havinir  no  advanta^n*  over  this  Iatt4*r  n>iit«*  nrrd  ntit,  in  the 
<»|)inion  of  tin*  lliMird.  In*  further  (*on<«idrrrd. 

In  foniimrinj^  tin*  lilark\\at«*r  routi*  and  that  hy  the  AllN*niaHe  and 
C'he^i]M>aK«'(*anal  it  will  U»  n«»ti<'(*<l  that  the  latter  is  the  least  expensive. 
They  are  alNMit  eipml  u^  reirards  the  proUihle  <*<»st  of  inaintenane(\ 
and  im\e  the  sjinif  di-«ail\antap*H  in  i>as-«in^^  through  the  ex|M)S4Kl 
portion  of  Currituck  NMind  ami  ai-ro»  the  ditiieuit  S«irtii  Uiver  Imr. 
The  only  advanta^n*  |M»**>esMM|  hy  tlie  HI  aek  water  route  is  tiuit  it  a  voids 
the  Vir^'^inia  ixirtion  (»f  tin*  eanal  and  would  not  n^iuire  that  iMrt  of 
tlie  eanal  ti»  lie  i»urelias4*d,  l»ut  u^  it  |»a'<»'«i'**  thrt»u;rli  the  Nortli  C  undina 
|Nirt  of  the  euiKil.  and  a**  the  o|»<*nin^of  a  waterway  hv  the  Ulaek water 
ri»ute  W(»u1d  ri*h<irr  tin*  Vir]^''iiiia  |»:irt  i*f  tiie  ranal  worthh'ss.  it  in 
prohaMe  tliiit  it  will  nwt  no  niori*  1i»  pureha^i*  the  wliole  eanal  than 
the  Carolin:!  purl  i»f  it.  Of  the^e  two  mute'^,  tlien«  that  hy  the  AIIh*- 
niarli'  and  t 'lh-'<:i|H>:ikt*  (anal  is  to  In-  pr«'ferri*d. 

Till'  eljoire  i»f  p Mites  in  this  division  «if  the  waterway  i^  tli«*n»fon\ 
\t\  the  alNi\f  i-on<«idenitions,  re<*tri<'tfd  li>  the  ('4»o|N*r  ('nM*k  route  and 
that  li\  tli«'  AllN'niarle  and  ( 'ht*s:i|N*ake  ( *anal. 

i'iMM|«irin*^'  th two  rnuti"'  and  a^^uinini.''  for  tiie  pur|»ose  of  eoin- 

I>.iri'Miii  thai  all  tli«'  ii;:lil"*  and  prf»pt'rty  «>f  the  oinal  eoni|iiiny  w«uild 
n'  I'l'di'd  to  the  I'liiteil  Slat«'*«  fr«M',  the  n»uti'  hy  the  niinil  mm'UIs  to 
have  the  ail\anla^r  «if  a  <>li^htl\  **ni:dier  tir«*t  eiM,  tin*  ditfenMiee  U'in^ 
alMiut  ♦»i',iNN»  in  a  t«»tal  of  alNiut  Ji.'ijNMijHNi.  |f,  |ii»wever«  the  eost  of 
niainti>nan«'r  In*  ri>n-id*'r«tl  thr  advantage  is  on  tlie  other  .side.  The 
(\Mi|N>r  t'rei'k  roul«'  iki-.-m"*  for  pnu-tieiilly  its  whole  i^xtent  thnaiuh 
tile  intiTJor,  whi're  tlie  co-t  uf  inaintctmni'i'  will  In*  li^ht,  while  tlie 
eanal  muti'  |ci'«m'«  fnr  a  Iimi<^  di^t:iiit-i*  thrtue/h  (he  o|>i*n  |Hirt  f>f  (*urri- 
tiiek  >i»uiid.  lirrr  tin*  i'\«ii\ afinl  rhaiini  I  will  Ih»  exiMtMMl  to  episs 
wintU  anil  lurriiil-.  aiitl  jud^in^  from  |m>t  i*\iN-ri«*nee  in  maintaining; 
the  prrsriit  <-liaiiii*-K  '*  fi'i-t  i|«i-p.  oiil\  *j  frrt  U»|ow  llif*  natural  iNittoni, 
th<'  pn*s«*n  :Uion  of  (h«-  di-rp  r|iMMn«-l  rtM|uireii  for  tlie  new  waterway 
will  n«>t  In*  ra'*\ .  ii!ih'^«  it**  ori;:iiial  width  and  eo^t  In*  eonsidc'rahiy 
in«r»'asit|.  TIh"  laiial  i»»utf  |ia"*«»«"*  al-o  across  North  Hiver  Imr, 
another  pla<-i*  w  hrri'  th«*  natural  depth  i-^  oiiiall  and  the  detrrioration 
of  a  dri*dp>il  rut  ha«>  Inm>ii  shnun  t(»  In*  rapid. 

A-*  opiNi«,ii|  to  th«'  \<»rth  River  Imr.  the  t\M>|N»r  (Vei-k  route  |iii.sm*s 
Hi-rosH  till*  liar  of  the  Pa*M|Ui»tank.  when*  tin*  natunil  (h*ptli  i-*  );n*ater, 
anti  it**  niainti'n:tiii  t*  will  i-oii*4'i|uently  U*  pndmMy  le*>s  ditiieuit.  .\s 
n*piriU  na\  iL^'atioii,  tin*  i-:iiial  r«»ut«'  i-  ^'Xi-ral  niih"»  li»ii^rr,  anil  Vi"*M'Is 
im-oin;;  hy  it  will,  wliih*  in  (*urritiii  k  >«>u!id.  In*  ex|>«»-eil  ti>  the  wimis 
aihi  storni'*  from  tli<*  o|m<ii  orean.  It  li:i<-  aUo  ani»lhi-r  ^reat  ilisa4i\an- 
tap*,  in  tliat  tin'  wmIit  hxel  in  i'lirritiuk  Siund  i-^  •>ui>ji*('t  to  ^n*ati*r 
fluetuatitins,  aii«|  i">|N-riallv  d«jir«><*-ioii-,  than  any  other  |M»rti«>n  i»f 
tbc«c  wuUt  route.-*.     On  tfio  ottier  luind,  on  the  Coojier  Creek  route. 
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on  account  of  it?*  protected  position,  the  depressionH  of  the  water  sur- 
face are  expected  to  })e  far  less.  Taking  into  consideration,  therefore, 
not  only  the  first  cost,  but  also  the  prooable  cost  of  maintenance,  the 
ease  of  navigation,  the  lengths  of  the  two  routes,  the  question  of  the 
relative  protection  from  storm,  and  the  fluctuation  in  the  water  level, 
the  Board  is  of  the  opinion  that  the  Cooper  Creek  route  is  the  better, 
and  in  the  long  nm  will  prove  the  cheaper,  even  on  the  assumption 
that  the  rights  and  property  of  the  canal  company  could  be  acquired 
free. 

I\v  the  act  of  Congress  under  which  the  Board  is  acting  it  is  ordered 
that  **any  report  made  shall  include  the  probable  cost  of  any  private 
waterway  that  it  may  1h^  to  the  interest  of  the  United  States  to  acquire 
in  connection  with  the  propose<l  improvement."'  Having  this  provision 
of  the  law  in  view,  the  Iteard,  immediately  after  its  organization,  made 
an  attempt  to  obtain  the  probable  cost  of  the  purchase  of  each  of  the 
existing  canals.  Letters  were  written,  soon  after  the  Ik)ard  held  its 
first  meeting,  to  the  two  companies,  but  in  response  to  these  letters  no 
definite  replies  were  receivea.  In  August,  1903,  another  attempt  to 
get  this  information  was  likewise  unsuccessful,  the  companies,  through 
their  representatives,  replying  that  the  matter  must  l>e  referred  to  the 
stoi'k holders  in  the  fall  of  11H)3.  In  the  absence  of  such  offers  of  sale 
the  Ifeiard  is  unable  to  state  at  .what  price  either  of  the  canals  can  be 
acquinnl.  Xor  is  the  lioard  able  to  state  what  would  Ik?  a  fair  price 
to  i>ffor  for  either  canal.  To  Ix?  able  to  do  this  would  reouire  a  much 
more  extended  survey  of  the  canals  than  the  Ikmrd  was  able  to  make, 
and  a  further  extensive  examination  into  the  records,  accounts,  papers, 
and  titles  of  the  canal  conn>anies.  whith  was  impracticable. 

The  law  is  mandatorv,  however,  onlv  as  to  "anv  private  waterwav 
that  it  may  U^  to  the  interest  of  the  Unite<l  States  to  acquire."  In  the 
opinion  of  the  Ik>ard  it  is  not  to  the  interest  of  the  United  States  to 
actjuin^  any  of  the  existing  waterways,  for  the  reason  that  the  Cooper 
Creek  route  appears  to  l>e  the  l)e>t  and  ivally  the  least  expensive  fine 
for  the  waterwav,  and  by  adopting  it  all  mmplieations  as  to  the  pur- 
chase of  either  tl)e  whole  or  a  |)art  of  either  of  the  existing  canals  are 
avoided. 

The  Ikiard  has  therefore  no  h^^^itation  in  recommending  for  this 
division  of  the  waterway  the  C<H>|H*r  Creek  n»ute.  This  route  from 
Norfolk  to  the  ••common  pi>int"  in  AU>emarle  Stumd  is  K2  miles  long. 
There  will  ln^  nNjuired  about  31,t><^\<H»o  cubir  yanl'^  «>f  exc:ivation, 
over  r>4.:i  miles  of  the  distam*e,  and  the  total  m-^x  of  this  division  of 
the  waterway,  including  a  guard  h>ck,  is  estimated  at  ^,^»-J*J.«hh>. 

A »>♦/**/*//'•/*//*/#.  .1/^ //*«//•/#  .>i/»/;i///#* /*f/^i///'»i  S'rnnt/,  In  thi*i  divi- 
sion of  the  waterway  there  are  five  jH^oible  nuiles.  the  Cnuitaii  S»uml 
route,  and  four  other*  via  Alli;rator  Uiver-  th«*  I-^>ng  sh(»al  nrnte.  tin* 
Far  Creek  route,  the  .lunii^er  Ifciy  nmte,  anti  the  Kom»  Ifciv  route. 

Crffffiih  n^'ift, — Bv  this  nuite  there  would  1m?  no  exiM?n?e  for  ri*'hi 
of  way.  retaining  walls,  or  hridfrc.^. 

ExcavatXA: 

In  OcMitan  Sooml  ■  4 1  niilep^ .  1 1  ..W,rtiO  mhi,-  yar»i-.  at  *J»>  cf-ni? $2.  vSiVi.  rrt » 

At  BluJEf  i^CMil    2  iuil«  .  eiiXXltt)  »-ubic  vanl?.  a'l  VJ  ct- i.t* Ti\  < « •  • 


Total,  12.10l\«»  i-obio  vani*  i  -!;>  milts* 2,o:i».  •■■• 

LeDgih  d  route,  S&4  iiuk»;  ertimated  ixc-: 2,87J.  iH.v 


\ 
\ 
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Long  shoal  route. 
Excavation : 

In  Alligator  River  (24  miles),  7,500,000  cubic  yards,  at  15  cents |1, 125, 000 

In  swamp  (9  miles),  4,000,000  (!ubic  yards,  at  12  cents 480, 000 

In  Long  Shoal  Bay  (9  miles),  3,000.000  cubic  yards,  at  16  cents 480, 000 

At  Bluff  shoal  (2  miles),  600,000  cubic  yards,  at  12  cents 72, 000 

Total,  15,100,000  cubic  yards  (44  miles) 2, 157, 000  \ 

Retaining  walls,  100,000  feet,  at  $1.50 150, 000 

Right  of  way,-  800  acres,  at  $25 '. 20, 000 

Length  of  route,  82.5  miles;  estimated  cost 2, 327, 000 

Ihr  Creek  route. 

Excavation: 

In  Alligator  River  (24  miles),  7,500,000  cubic  yards,  at  15  cents $1, 125, 000 

Across  to  shore  of  Pamlico  Sound  (10. 2  miles),  6,000,000  cubic  yards, 

at  12  cents 720, 000 

In  PamUco  Sound  to  deep  water  (5.5  miles),  1,200,000  cubic  yards, 

at  16  cents 192, 000 

At  Bluff  shoal  (2  miles),  600,000  cubic  yards,  at  12  cents 72, 000  ' 

Total,  15,300,000  cubic  yards  (41.7  miles) 2, 109, 000 

Retaining  walls,  110,000  feet,  at  $1.50 165, 000 

Right  of  way,  1,000  acres,  at  $40 40, 000 

Bndges 10,000 

Length  of  route  75.2  miles;  estimated  cost 2, 324, 000 

Juniper  Bay  route. 

Excavation: 

In  Alligator  River  (24  miles),  7,500,000  cubic  yards,  at  15  cents $1, 125, 000 

Across  to  head  of  bay  (22.7  miles),  12,000,000  cubic  yards,  at  12  cents. .  1, 440, 000 

In  Juniper  Bay  (8.7  miles),  3,200,000  cubic  yards,  at  16  cents 512, 000 

Total,  22,700,000  cubic  yards  (55.4  miles) 3,077,000 

Retaming walls,  220,000 feet,  at$1.50 330,000 

Rightof  way,  2,100acres,  at$50 105,000 

Bndges 30,000 

Length  of  route,  70.5  miles;  estimated  cost 3, 542, 000 

Rose  Bay  route. 

Excavation: 

In  Alligator  River  (24  miles),  7,500,000  cubic  yards,  at  15  cents $1, 125,000 

Across  to  shore  of  Rose  Bay  (27.8  miles),  15,500,000  cubic  yards,  at 

12  cents 1,860,000 

In  bay  (3.5  miles),  1,500,000  cubic  yards,  at  15  cents 225, 000 

Total,  24,500,000 cubic  yards  (55.3  miles) 3,210,000 

Retaining  walls,  250,000  feet,  at$1.50 375,000 

Rightof  way,  2,600acres,  at$40 104,000 

Bndges 30,000 

Length  of  route,  80.5  miles;  estimated  cost 3, 719, 000 

In  comparing  these  routes,  it  will  be  noted  that  the  first  three  routes 
all  debouch  into  Pamlico  Sound  above  or  just  below  Long  shoal,  and 
pass  thence  through  the  open  part  of  the  sound  and  across  Bluflf  shoal. 
Of  these  three  routes  the  Long  shoal  route  and  Far  Creek  route  are 
about  eaual  in  cost  and  are  slightly  less  expensive  than  the  Croatan 
route;  tney  also  have  the  jgreater  advantage  of  a  more  sheltered  loca- 
tion, and  becaase  of  this  sheltered  position  they  will  probably  be  more 
easily  maintained.     Experience  has,  in  fact,  shown  tnat  a  dredged  cut  ^ 
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\  C-roatan  Sound  soon  shoals  up,  while  there  is  reason  to  Iwliev-e  that 
meh  will  not  he  the  ease  in  Allif^tor  River.  Consequently  there  Ls 
no  reason  for  choosinj^  the  Croatan  route  in  preference  to  either  of 
the  other  two. 

B<»tween  the  lx>nfr  shoal  route  and  the  Far  Creek  route  there  is 
little  difference;  thev  are  practicAllv  of  the  same  cost  and  enter  Pamlico 
Sound  at  about  the  stune  point,  i'he  Far  Cn»ek  route  is  the  shorter 
in  total  h»nj^th  and  is  al5o  shorter  })v  I^>.r>  miles  in  the  dredging^  through 
the  shoal  margin  of  the  sound,  where  alone  there  is  reason  to  fear  any 
difficulty  in  mainU»nance;  consequently  it  is,  in  the  opinion  of  the 
Board,  the  bettt'r  of  the  two.  It  is,  in  fact,  the  cheapest  rout€  for 
the  waterway  in  this  division. 

The  Juniper  Bay  route  and  the  Rose  Bay  route  l)oth  enter  the  deep 
water  of  Pamlico  River  and  avoid  Blulf  shoal.  In  this  respect  they 
are  equal,  and  in  cost  the  .lunipei-  liay  route  has  a  slight  advantage. 
This  bay,  however,  is  <iuite  open  and  exposed  to  southeasterlv  storms; 
the  deep  water  is  far  from  the  shore,  and  the  long  dredged  channel 
through  the  shallow  water  will  probably  not  be  easy  to  niaintain. 
Rose  Bay,  on  the  othi'r  hand,  is,  by  its  position,  well  protected  from 
storms,  and,  as  the  deep  water  makes  far  up  into  the  bay,  there  is 
formed  a  harlior  well  protected  by  marshes  on  either  side.  The 
dredged  cut  from  the  shore  to  deep  water  is  quite  short,  and,  from  its 
position,  its  maintenance  will  prolmbly  not  cause  much  trou})le.  On 
these  accoimts  Rose  Bay  is,  in  th(»  opinion  of  the  Board,  prefera))le 
to  Juniper  Bay  as  a  terminus  for  this  part  of  the  waterway. 

In  the  opinion  of  the  Board  the  Rose  Bay  route  is  much  the  prefer- 
able one  in  this  division.  Although  the  -estimated  cost  of  the  Far 
Creek  route  is  lower  by  about  Jj^ I, +<»(),( KM)  than  that  by  way  of  Rose 
Bay,  it  has  the  great  disadvantage  of  debouching  into  the  oi)en  part 
of  Pamlico  Sound,  whence  a  long  stretch  of  ojkmi  and  exposed  water- 
way would  have  to  be  traversed  in  order  to  reach  protected  |X)rtions 
of  the  route,  whereas  the  distance  from  Rose  Bay  to  tiie  protection  of 
Neuse  River  is  conqmratively  short.  In  addition,  the  (»x{K)sed  Pamlico 
Sound  terminus  of  tlu»  Far  ('re4»k  line  would  require  the  protection  of 
a  harbor  of  refuge  at  or  iH*ar  that  ix)int,  costinjr,  in  all  prol)a!)ility, 
not  less  than  J?I,<mm>,o<mi.     In  this  mrt  of  Pamlico  Sound  storms  of 

great  violence  are  frecpient  and  mucii  damage  has  l)e(Mi  done  bv  them. 
h\  the  other  hand.  Rose  Bay  is  in  a  well-protected  l<K'ation  in  Pamlico 
River  and  has  a  natunilly  protected  deep-water  harl>or.  The  Rose 
Bay  route  has  also  an  additional  advantage  of  Inking  conveniently  situ- 
ated with  reference  to  the  Pamlic<»  Riv(»r  and  the  citi<»s  and  towns 
located  thereon.  Taking  into  con>i(h»nition  the>e  and  other  matters, 
the  Board  is  of  the  opinion  that  the  Rose  liay  route  po-^sesses  sullicient 
advantages  to  offset  the  ditf«'reiice  in  cost,  which  <iiirerence  will  be 
comparatively  extremely  small  when  the  co>t  of  a  harbor  of  refuge 
in  the  vicinity  of  the  mouth  of  Far  Creek  is  con>idered.  The  Bt)ard 
therefore  selects  the  Rose  liay  n)ute  for  the  waterway  in  this  division. 

The  length  of  this  route  is  so.5  mih^s,  the  excavation  rtMjuired, 
24,50(UMH)  cubic  yanls,  and  the  estimated  cost,  J?:J,71i»,<mm>. 

TTitrd  (livinion^  Pamllm  Snuntl  (*»  Ii'>nifnrt.  In  tlii<  division  the 
choice  of  routes,  as  previcmsly  noted,  is  limited  to  two  the  C'ore  »S)und 
route  and  the  Adanui  and  Core  Cn»t»k  route. 

The  Core  Sound  route  is  45.S  miles  long,  and  will  n-quin*  the  exca- 
vation of  about  30,0tH),()00  cubic  yards,  distributed  over  y.T)  miles  of 
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UiiH  diHUim*e.     N<»  oxiM'nN4»  will  Im«  iiinirnHi  fm*  ri^lit  of  wnv,  l»rid};c«(^ 
or  n*tiiiniii)f  walls.     Its  i-<wl  is  i>stiiiml4Ml  nt  J?4..'»<m»,ihni. 

Tlu»  Adams  iiml  ( 4>n*  C*nH*k  nmto  is  ;»o  inilo  lt>ii^.  It  will  n^^iiiiro 
tho  i*X(^vati(Ui  of  alKitit  S^(»<n>,(NN)  (*ii)>io  vtinir*.  iliMrilMitod  owv  U^sh 
tliaii  :^»  miles,  tlu*  roust  ruction  of  t)^  iiiilos  of  rt'vrtiiioiit,  tli«*  piin*lia.H4* 
of  «>4N»  arros  of  liimi  for  ri^fht  of  wav.  ami  the  <'oiistnirli<iii  of  two 
hi)i:liway  drawhriclp»s.     Us  <«oHt  is  rstimat^Ml  an  follows: 

Kxc<«vati«iii,  W.«*MiOl)  niSif  \anU,  at  12J  c-fiitf* ll/JOn.OOO 

l<«*vHiiif lit,  liH.uMJ  fwt,  ut  $!*..'»<» Knr.  Ort) 

Kit(litf»(  wav»  fUiOiMnfi.  lit  !:!•'> iri.uio 

BriilKt'**. . . . '. • •.•«».  <«> 

Toul I.  :w7.  cmo 

Com|mnHi  with  tht'  Con*  Suind  route  the  Adam>«  C'riH^k  route  will 
cost  le>s  than  a  third  as  nmrh,  will  In>  rh4*a|NM'  to  maintain,  is  nuirh 
U'tter  nmtiM-tiHl  fn»m  st4»rmN,  and  i>  ulNuit  4  miles  lon^*r. 

The  lioartl  then*for«*  ronsiders  tiiis  the  lM»tt<*r  route,  ami  the  one  tliat 
should  Yh'  s4*hH*ted. 

Unii/f'ttrf  Iit/ff.-  In  the  three  prtHtHlin^  tlivinions  of  the  waterway 
the  estmiat4\s  have  In^en  UimhIuihmi  an  ex<*avation  to  17  fe4*t  Udow  the 
a-ssumed  mean  h»w  water.  Here  howe\i»r,  on  uieount  of  e\|M)suiv  to 
the  <K*<«an  swells,  it  is  thought  well  to  inrreax*  the  d«*]ith  of  excavation 
to  :^)  feet,  ami  on  thi^  d«*pth  tin*  e?«timat4*H  will  In*  l>:i>rd.  From  the 
l^tfiKit  eur\'e  inside  t4»  the  20-f(Mit  4*urve  4in  th«*  iNvan  ^id«*  of  th«*  Imr 
\^  aU»ut  4«2<Mi  f4M*t,  and  tin*  «*X4-avatit>n  n*4|uinHl  is  aUmt  iwnijnx)  cuhic 
yanU. 

Fr4>m  ex|M*ri«*nc«*  4)n  a  similar  har  at  the  nntuth  of  tln^lajH*  Fear 
)ii\<*r  it  is  a^sunn'd  tliat  thedriMl^injf  (*an4»asily  \n*  dime  hva  hydraulic* 
dn*tlp*  and  at  a  ini^t  mit  4»xe4MHiin>r  I.'*  <*«»ntj*|H»r  euhi4'  yanl.  It  is  «»sti 
mattNl  then*f«>n*  that  th<»  <H»st  of  thn  impmvement  of  this  Imr  will 
am«mnt  t4»  $4*'iJNni.  Iu  annual  maint4*nan4*<»  should  n<it  exce4'<l  one- 
thini  «if  thi*«.  As  the  dintant^e  fri»m  the  jun4*ti4>n  of  the  (\>n*  Siuml 
ami  A<lams  ('n*i*k  n>ut4*s  in^idr  IWufort  Inl«*t  to  the  2(>-f<N»t  i-urve 
inside  of  the  Imr  is  <*.-h  mih*,  tin*  t4>tal  len^^th  of  this  di\ision  of  the 
watt»rwav  is  aUmt  l.«i  miles. 

Ki»lTK   KK<^)MMKM>r:i>. 

The  routes  s4d4M*t4Ml  hy  the  litianl  in  the  differi*nt  4liviHions  of  the 
waterway  and  their  length**  and  4*i>st  are  as  f4>nows: 


iHvMim. 
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l.«i  U        liMtfl.tU> 


The  seWted  nmte  |ih.s.'<«4's  from  N4>rf4>Ik  up  the  Miiith  hranth  *»f  the 
KliailM*th  Itiver  t4>  n<*ar  the  mouth  tif  Mill  CVr4>k:  th«*n<e  in  a  <lin*et 
line  hy  a  land  rut  t4»  the  Pas4pii>tank  River  at  th«*  mouth  of  (\N>iM*r 
Crrek;  tbroce  ditwn  this  river  to  and  a4*nMs  AIU*marle  S>und  and  u^) 
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ae  straight  portion  of  the  Alligator  River;  thence  in  a  land  cut  through 
ihe  marshes  of  the  upper  Alligator  River,  across  the  neck  of  land  and 
into  Rose  Bay;  thence  into  ramlico  River,  down  this  river,  around 
Brant  Island  light-house,  and  up  the  Neuse  River  to  opposite  the 
mouth  of  Adams  Creek;  thence  up  Adams  Creek  and  by  a  land  cut  to 
the  head  of  Core  Creek;  thence  down  Core  Crefek,  Newport  River,  and 
across  Beaufort  bar  to  the  ocean.  The  length  of  this  route,  allowing 
for  a  direct  line  across  the  deep  water  of  Albemarle  Sound,  is  alK>ut 
190  miles.  This  distance  can  l>e  considerably  shortened,  and  the  route 
will  be  a  better  protected  one  if  a  cut  should  be  made  across  Bi*ant 
Island  shoal  not  far  from  Brant  Island.  The  lioard  has  not  sufficient 
data  upon  which  to  base  an  estimate  for  the  work,  but  it  will  not  be 
great. 

This  route  has  the  advantages  of  the  greatest  possible  amount  of 
protection  from  storms  throughout  its  length,  of  having  safe  harbors 
at  each  end  of  every  land  cut,  of  passing  close  to  Elizabeth  City,  More- 
head  City,  and  Beaufort,  and  of  being  conveniently  located  with  refer- 
ence to  the  cities  on  the  Pamlico  and  Neuse  rivers. 

In  thus  expressing  its  choice  of  the  route  the  Board  desires  to  spe- 
cificall}'  state  that  tne  selected  route  has  been  defined  in  general  tenns 
only,  and  that  l)efore  the  definite  location  of  the  different  parts  of  the 
route  can  be  made  further  detaile<l  surveys  will  })e  necessarv. 

The  Board  is  of  the  opinion  that  the  selected  route  is  a  perfectly 
practicable  one  and  that  a  waterway  can  be  constructed  along  it  for 
$10,000,000,  provided  that  the  appropriations  are  of  sufficient  size  and 
are  made  with  sufficient  regularity  to  allow  the  work  to  be  carried 
on  constantiv  and  systematicallv.  The  annual  cost  of  maintenance  of 
the  completed  waterway  is  estimated  by  the  Board  at  al>out  $160,000. 

COMMERCIAL  IMPORTANCK. 

The  termini  of  the  waterway,  as  defincnl  by  the  act,  are  at  Norfolk, 
Va.,  and  Beaufort  Inlet,  North  (varolina,  Imt  as  Norfolk  is  at  present 
connected  by  a  deep  channel  with  Chesapeake  Bay  and  the  Atlantic 
Ocean,  and  Ii(»aiifort  Inlet  opens  on  the  same  ocean  south  of  cajK's 
Hatteras  and  Ixx)kout,  the  object  of  the  waterway  is  evidently  to 
furnish  an  inland  connection  between  the  Atlantic  Ocean  at  Chesa- 
peake Bay  and  the  same  ocean  south  of  l)oth  capes. 

These  two  capes,  and  especially  the  former,  nave  long  been  the  ter- 
ror of  navigators.  Before  the*  introduction  of  steam  the  passage 
around  Cape  Hatteras  was  hazardous  in  tho  extreme,  and  though  at 
the  present  time  this  cajx*  is  not  as  great  an  obstacle  as  formerly,  yet 
it  is  still  a  serious  menace  to  navigiition.  The  records  of  the  Life- 
Saving  Service  show  that  within  th«»  last  (|uail<'r  of  a  c(»ntury  not  less 
than  $3,000,000  worth  of  proi>erty  and  iu  lives  have  Immmi  lost  in  the 
vicinitv  of  Hatteras  alone,  and  if  the  records  of  all  the  losses  iM^tween 
Cape  henry  and  Beaufort  were  avaihiblr  the  total  would  be  much 
greater.  Indeed,  in  a  recent  publication  it  was  stated  'Mhat  17  per 
cent  of  the  vessels  trading  along  the  <'oast  are  wn»cked  at  this  point." 

Not  only  is  Cape  Hatteras  a  source  of  danger,  but  by  reason  of  the 
conflicting  winds  and  currents  to  be  met  with  at  that  |>oint  sailing  ves- 
sels are  frequently  delayed  in  rounding  the  <ajM\  even  when  the  weather 
ia  not  stormy  enough  to  be  a  source  of  danger.  Indeed,  these  delays 
have  been  so  frequent  that  the  establishment  has  several  iiuic-i  been 
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Horioup*ly  t*<>iit<*iiipliiUHl  of  h  lint'  (»f  M'a^iin^  tii^'^^  tii  wait  near  Hat- 
t4*ra>  to  ti»w  away  any  sailing  \rsM»ls  tliat  ini^lit  In*  di^lavrd  tliori'. 

All  thi'M*  (lan^rr**,  lN»tli  of  Io>h  ainl  (I«*lay.  Imvo  had  tli«*ir  otT<H*ti( 
u|M>ii  ihr  ratrs  riiarpHl  f<»r  fn*i^^lit  ami  iii>«iiraiuv  )N't\\t^*ii  tin*  Si>utli 
and  Noi'tli  Atliiht'h*  |N)rt>,  an<l  muM  thfM*  dan^TiN  Ik*  avoidtMl  th«*ro 
w«>nl(|,  nf  I'luiTM*,  Ih-  a  c*(»ii?*i(irnihlo  hux  iii^r  jn  thrsi»  it4*in>. 

It  lia^  iMM'h  «'l<'arly  (li*nion>tral«Ml  in  rrrcnt  yt^ar^  that  tlu*  rhiMi|M*st 
nirlh«Ml«»f  lnin'*|M>rtin^  l»iilky  frrij^ht  i**  in  laiyr  Inirj^fn  towr<l  Ky  -uit- 
al»li»  tiij^^-.  'rnin>»|M»rtati«Hi  l»y  tlii>  inrtlnxl  is  nowciirriiHl  on  to  a  larj^» 
i*\ti*nt  oil  tin*  <ir«*at  Ijak«*^,  aiul  it  lias  lN't*n  sum'^sfully  intnNlu(*«*d 
lM*twr«*n  |N»int^  (Ml  tilt*  Atlantir  (Mia>t  north  f»f  tht*  ('hr>ii|N*ak4*.  In  all 
niV4*s  thr  intitHliictioii  «»f  thi**  nirthod  of  carrying  fn*i<rht  has  rrHiiJtod 
in  tli«'  riMlurii«»n  of  fivij^ht  nit4»>  hy  from  i5n  t«>  «►«»  |N*r  frnt. 

Ouin^r  til  till'  iiitlicultitvH  anil  dan^'^rx  dm*  to  «-a|><*H  IIattt*nt^  and 
I>4M»k<»nt  all  atti^mpt*^  to  intro<iu«'t'  tlu*  Unyo  >yst4*m  f»n  our  South 
Atlantic  If iti-.t  ha\(*  npti*  tli<*  pn^M^nt  \h*vu  mi>ur<*t**«'«fuL  and  tlu*tnitru* 
ar(»uiid  tho  ra|H-»  i««  ii«>\v  carrird  on  almost  r\c|ii>i\<*ly  in  st4Mum'r>  tir 
in  lar«'r  Hailinir  m»>m«U.  Ah  south  «»f  IJi'aufort  thrn*  is  no  vi»rv  ni4*iuir- 
inj;  ta|H»  and  a>  |HWHihh'  harlM»rs  an*  «|uitf  numerous,  thrrr  i«*  4»v«»rv 
roaMHi  t«>  U'licxr  that  th«*  o|>«'nin)^  of  a  waterway  av<iidin^  thrsi*  raiN*s 
n(»nld  Ih>  Hhortl\  f(»llo\v«*d  hy  tht»  «'\ti*nsi«)n  of  tho  liarvri*  mrtlKNlof 
tiiiitMHii'tatioii  to«iur  Siuth  Atlantic  |N>rt>,  with  a  r(*Miltin^d«H*n*aM*  in 
fn'iurfit  and  insiiniiu«»rharjj«v». 

Whilr  it  i«»  ca-y  t«»>4*rthat  th«M>|>i*ninj;of  tin*  waterway  would  rosult 
in  a  «'onsi«lfraMi«  ^ax  in^  in  frri^ht  diar^rs,  it  is  n<»t  so  «*asv  to  arrivi> 
.It  any  ri*lia)»l«*r4in(*lusiim  a^  tothr«*xtrnt  of  tin*  rommiM'iM*  which  would 
Ik*  atiiTi«'d  and  lh<*  amount  «if  fn^i^rht  that  wouhi  In»  r«av<*d. 

li<*in^  inf«»rmcd  that  tht*  li4iiird  \%a*«  investigating  this  maltor  the 
cMimnifrcial  lHMlir<«  of  the  \ari«»UH  cities  lui  f»r  near  the  S»uth  Atlantic 
rtni>t  iin«h'rtiM»k  tiMi^si^t,  and  the  h*tters  aii«l  statistics  nveivetl  from 
th«'M*  riiiiimerrial  lNMlit*s  are  ap|H*nded  t«>  this  re|Nirt. 

'I*h«*«»i'  cities  mav  Im«  dassrd  as  tho-M*  north  of  the  wat4»rwav,  tlios4» 
south  of  it.  aii«l  thos«>  situat4M|  al«»n^  it^  course*.  A  hri<*f  analysis  of 
the  ii.i|H*rs  reci-ived  from  thesi*  cjties  %%i||  now  Ih»  ^ivi'u. 

Tur  ciiirs  c»f  IVsdtiinore  and  Norf«ilk  are  Uith  situattnl  north  «)f  the* 
water\\a\,  and  in  the  |ia|M'r-  n*ceiv<Hl  from  them  it  is  estimatinl  that 
the  «<a\  in^'  in  fri'i*:ht  charges  on  the  conuiierce  to  and  fnim  them  will 
amount  t«>  aU»ut  ^:f.*J.'i<»,tNM»  annually. 

The  |H»rts  of  Wilmington,  <ieorm»town,  t'harh*st4»n,  Sivannah, 
Hrun^^^h  k,  Fernandina,  and  •lack'^onville  are  all  situated  s«>ulh  of  the 
•MMitherti  tcrminu- of  the  waterua\ .  and  from  th«*  statistics  re<*eived 
fr«itn  tlic<-i*  |Ntrts  ii  would  ap|N'ar  that  tliiMr  total  coastwise  trade  is 
now  ahoiit  4.;»«io,«Hio  tons  annualU,  valuetl  at  3i^2l*.'»J»«HijHMi,  pmrtically 
all  of  \%).i«h  i*>\iith  |M»ti.s  n(»iih  of  tiie  ( 'he<4itN*akt*.  Of  this  ti»tal 
trade  tiiev  c*>timat«'  that  a)N»iit  thre«*  fourths  will  Ih*  atTected  hv  th«* 
new  waterwa\,  and  that  the  annual  saving  in  freight  «'har^es  \iill  \k* 
aUiut  >*..♦. .'»«»*ijKw I. 

Whili'  accrptin^  as  sutli«-ieiitly  accurat*'  thi«<  -statement  of  the  presi^it 
r(Nist\iis«-  tiade,  the  lUmrd  ne\crtliel«'*«««  U*lie\rs  that  the  ctTe<-t  of  the 
oiNMiin^r  of  tli«*  new  waterway  u|n»ii  it  has  Imm'Ii  Mimeuhal  eva^^enitiMl. 
1  iiat  a  (*oti<«i(lfraMi*  am«»unt  of  thi-  ci>mm«-rce  would  slmrtly  s«*ek  a 
4*h«*ii|M*r  metliovl  (»f  tnin«»|Mirtatinn  \^  undiMihtedh  true.  Imt  the  lionnl 
is  more  inclininl  to  put  tli«*  ratio  at  «»ne  fourth  than  at  lhn*4*-fourtltH. 
TbU  commerce  is  now  hirv^cly  lurricd  in  st4*aiiit*rs  that  ^ive  it  quick 
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and  regular  transit,  and  it  would  be  some  time  before  it  would  be  likely 
to  change  to  a  less  regular,  though  possibly  slightly  cheaper,  method 
of  transportation.  Accepting  this  figure  of  one-fourth  as  more  nearly 
correct,  we  have,  as  the  total  present  commerce  that  would  he  affected 
by  the  waterway,  al>out  1,100,000  tons,  valued  at  about  $55,000,000. 
The  annual  saving  in  freight  on  this  would  probably  not  be  less  than 
$600,000. 

The  commerce  above  considered  would  all,  as  far  as  the  new  water- 
way is  concerned,  be  '•through"  freight,  but  there  will  also  doubtless 
be  a  large  amount  of  local  freight  passing  to  and  from  points  situated 
along  the  line  of  the  canal. 

Statements  from  the  existing  canals  show  that  in  the  past  few  years 
the  total  commerce  of  these  canals  has  amounted  annually  to  alwut 
400,000  tons,  valued  at  $4,100,000  and  carried  in  about  7,000  vessels. 
As  the  present  conditions  of  navigation  through  these  canals  are  such 
as  to  restrict  the  traflBc  to  vessels  of  small  size,  and  as  there  is  a  con- 
siderable toll  charged,  these  figures  give  no  basis  upon  which  to  esti- 
mate the  amount  of  local  freight  in  Uie  new  waterway. 

Of  the  cities  affected  bv  this  loc^l  traffic,  statistics  have  been  received 
from  Elizabeth  City,  Washington,  and  Beaufort.  The  total  commerce 
of  these  points  is  about  1,500,000  tons  annually,  and  they  estimate  the 
probable  saving  in  freight  charges  due  to  the  new  waterway  at  about 
$750,000. 

All  the  figures  given  above  as  to  the  commercial  importance  of  the 
new  waterway  are  based  upon  the  traffic  at  present  carried  by  water, 
but  there  are  other  items  which  should  be  considered.  There  is  a 
large  amount  of  commerce  originating  at  or  near  the  seacoast  and  now 
carried  to  other  seaports  bv  rail  that  would  undoubtedly  seek  water 
transportation  should  sucn  transp>ortation  be  made  comparatively 
cheap  and  safe.  Cheap  transportation  is  one  of  the  most  important 
factors  in  the  development  of  a  country,  and  the  opening  up  of  a  cheap 
and  safe  route  along  the  middle  part  of  our  Atlantic  coast  would  cer- 
tainly have  a  very  large  effect  in  stimulating  trade  between  the  differ- 
ent sections,  increasing  that  already  existent,  and  bringing  into  being 
much  commerce  that  at  present  does  not  exist. 

Especially  would  this  be  true  of  the  country  to  be  traversed  by  the 
waterway.  This  region  is  at  present  poorly  supplied  with  rail  trans- 
portation, while  its  water  ti'aae  is  hampered  by  the  lack  of  a  prac- 
ticable ocean  outlet,  the  small  size  of  the  existing  canals,  and  the  toll 
charges  thereon.  With  these  difficulties  removed  there  would 
undoubtedly  be  a  great  and  rapid  development  of  this  region  and  its 
trade. 

To  what  extent  and  at  what  rate  this  increase  and  development 
would  take  place  are  matters  of  speculation,  but  judging  from  the 
effects  of  the  opening  of  the  canal  between  lakes  Superior  and  Huron 
there  is  reason  to  believe  that  the  development  would  be  sufficiently 
rapid. 

MILITARY  IMPORTANCE. 

From  a  military  and  strategic  point  of  view  the  construction  of  this 
waterway  would  be  of  great  importance.  In  connection  with  other 
canals  already  existing,  it  would  permit  our  torpedo  boats  and  small 
gunboats  to  pass  by  an  interior  and  protected  route  fi'om  one  part  of 
our  coast  to  another  and  to  thus  concentrate  at  any  desired  point. 
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Indeed  there  are  many  experts  who  do  not  hesitate  to  say  that  the 
importance  of  the  part  which  this  waterway  miist  play  in  our  seacoast 
defense  is  sufficient  of  itself  to  justify  the  expenditure  of  the  large 
amount  necessary  for  its  construction. 

CX)NCLUSION. 

After  carefully  considering  all  available  data  as  to  its  present  and 
prespective  commerce,  the  Board  is  of  the  opinion  that  the  route 
herein  reconmiended  for  inland  navigation  between  Norfolk,  Va.,  and 
Beaufort  Inlet,  North  Carolina,  is  feasible,  and  that  the  estimated  cost 
of  the  same  is  not  out  of  proportion  to  the  extent  of  said  commerce 
added  to  the  importance  of  the  completed  waterway  as  a  factor  in  coast 
defense. 

The  following  papers  and  the  maps  accompany  this  report  and  form 
a  part  thereof: 

Commercial  statistics  from  Baltimore,  Md.,  Norfolk,  Va.,  Wilming- 
ton, N.  0.,  Georgetown  and  Charleston,  S.  C.,  Savannah  and  Bruns- 
wick, Gra.,  Femandina  and  Jacksonville,  Fla.,  and  Elizabeth  Cit}^, 
Washington,  and  Beaufort,  N.  C. ;  general  map"  of  the  waterway,  map" 
of  the  part  irom  Norfolk  to  Albemarle  Sound,  map"  of  the  part  from 
Albemarle  Sound  to  Pamlico  Sound,  map  "of  the  pail  from  Pamlico 
Sound  to  Beaufort  Inlet. 

Respectfully  submitted. 

ChAS.  J.  AlXEN, 

Litnit,  Col. ,  Cm^pa  of  Engineers. 

James  B.  Quinn, 
Lieut.  Col.^  Corps  of  Engineers. 

E.  EVELETH  WiNSLOW, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.^  U.  S.  A. 


OOMMEBCIAL  STATISTICS. 

Exhibit  A. 
letter  op  the  msbchantb  and  manufacturers*  association  op  baltimore,  md. 

July  27,  1903. 

Dear  Sir:  On  behalf  of  the  commercial  interests  of  Baltimore,  we  beg  permission 
to  submit  the  following  facts^  ^gures,  and  statements  as  indicative  of  the  importance 
of  this  city  as  a  point  of  shivment,  distribution,  and  transmission  of  various  com- 
modities, and  in  consequence  thereof  is  one  which  is  vitally  interested  in  the  suc- 
cessful prosecution  of  the  project  for  an  inland  waterway  between  the  Chesapeake 
Bay  ana  Beaufort  Inlet,  North  Carolina,  as  proposed. 

This  project  involves  the  expenditure  of  a  large  amount  of  money,  and  in  order 
that  the  expense  may  be  justified  it  becomes  necessary  to  demonstrate  that  when 
completed  tne  strategic  advantages  to  the  Federal  Government  and  the  commercial 
benefits  to  the  several  cities  or  sections  affected  by  its  construction  will  be  commen- 
surate with  the  outlay. 

It  is  not  our  purpose  to  discuss  the  strategic  phase  of  this  question,  for  this  belongs 
to  the  expert  knowledge  of  the  Engineer  Corps  of  the  Army  and  Navy.  The  several 
cities  and  ports  i^ected  commercially  are  also,  through  their  reppeotive  mercantile 
organizations,  best  qualified  to  discuss  the  effect  ui)on  their  own  commerce. 

oNot  printed;  the  general  map  of  the  waterway  is  printed  in  House  Document  No. 
563,  fifty-eighth  Congress,  second  session. 
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It  ie  our  desire  to  Hot  forth,  tut  briefly  as  poesibie,  the  effei^t  of  this  project,  if  com- 
pleted, upon  the  (*oiiimer(*e  of  Baltimore,  and  to  discuss  certain  underlying  general 
conditions  which  have  a  l)earin^  upon  the  subject  l)ecause  of  the  location,  the  size 
and  importance  of  this  city,  and  its  transportation  facilities. 

THE  TRAFFIC   BETWEEN   THE   NOBTH   AND  THE  SOUTH. 

The  commercial  traffic  interchange<l  between  the  sections  north  and  south  of  this 
proposed  inland  wati»r-.vay  is  transported  partly  (1)  by  rail,  (2)  partly  by  water,  Hi) 
partly  by  rail  and  water. 

The  vohnne  of  this  traffic  is  increasing  from  year  to  year,  owing,  first,  to  the 
increaseil  production  of  raw  materials  in  the  South  and  the  o|)ening  up  of  the  indus- 
trial rt*hourt'i»H  of  that  section ;  8c»condly,  the  increasing  diversification  of  the  industrial 
and  agri(*ultural  ]mrsuitsof  the  South;  and,  thirdly,  the  c*onsec|uent  increased  demand 
for  commodities  to  supply  the  wants  of  an  enlarged  population  and  more  advanced 
life. 

Of  thin  traffic  certain  forms  of  perishable  articles,  or  such  as  reciuire  rapid  transporta- 
tion, inevitably  seek  the  all-rail  routes  between  the  North  and  the  South.  Other  arti- 
cles alno  take'these  routes  because  of  their  point  of  origin  and  destination  in  the 
interior  or  remoteness  from  water  trans(>ortation,  rather  than  on  ac(*ount  of  their  per- 
ishable character.  But  it  is  a  well-known  fact  that  water-borne  trafiic  under  ordi- 
nary circumstances  is  transi>orted  cheaper  than  by  rail,  and,  consequently,  a  large 
part  of  the  traffic  Wtween  the  North  and  the  South  is  carried  by  water  in  vessels 
operating  l)etwet»n  the  several  seaports  on  the  coast,  and  this  service  is  largely  aug- 
mente<l  by  rail  conntrtions  from  these  seaport  cities  to  interior  i>oints. 

The  system  of  water  transportation  l)etween  the  ports  on  the  Atlantic  coast  north 
and  south  of  C^\)e  llatteras  and  Diamond  shoals  nas  been  practically  confined  to 
steamships  an<i  large  sailing  vessels,  owing  to  the  dangers  incident  to  the  (iassing  of 
that  famous  wreckage  i)oint.  It  is  a  fact  tliat  llatteras  is  the  most  dangerous  point 
on  the  Atlantic  ccjast,  and  that  a  lai^^  number  of  vi^ssels  attempting  to  ]>ass  thisi>oint 
arc*  wrecked  every  year.  Quoting  from  a  recent  article  in  the  3lanufacturei>*'  Record 
on  this  subject,  the  statement  is  made  "that  17  per  cent  of  the  vessels  trading  along 
the  coa.«t  are  wrecked  at  this  point.  Not  only  w  it  dangt»rous  to  life  and  property, 
but  it  is  also  a  point  of  detention  owing  to  the  comljating  winds  that  prevail.  It  is 
self-i'vident,  therefore,  that  if  a  suitabk' n)ute  could  Ihj  obtained  inland,  this  menace 
to  life  and  pro|HTty  could  Ixj  avoided  an<i  the  advantages  of  every  mode  of  transpor- 
tation by  water  could  l>e  availe<l  of." 

The  oj>ening  of  a  new  route  for  traffic  l)etween  the  North  and  South  by  an  inland 
waterwav  solves  the  problem  ai  pn>viding  a  water  route  which  avoids  the  dangers 
of  Cvi]H*  f  latteras,  and  which  further  enables  the  cheai)est  known  form  of  water  trans- 
|M)rtation  to  l>e  utilizcil,  viz,  small  s:tiling  vessels  and  ))urges. 

The  su<-ci*8sful  culmination  of  this  proJ€*ct  may  Ije  reganletl  as  a  supplemental 
rather  than  a  com|>etitive  transiMirtation  route  to  the  rail  lines  and  steamship  or 
large  siiiling  vessel,  the  Iwirge  system  l)eing  ))articularly  adapted  to  the  handling  of 
bulky  cargo,  the  most  notable  existing  examples  of  the  use  of  barges  l)eing  in  the 
shipment  of  lumlxT  and  grain  on  the  Great  Lakes  and  of  coal  upon  the  North 
Atlantic  coast. 

The  phenomenal  industrial  develoj>ment  of  the  I'nited  States  in  re<«nt  years  has 
largely  ccmtributcHl  to  incn'ase<l  railn»a<l  construction,  e<|uii)ment,  and  improvi'iiicnt, 
but  the  demand  for  rail  tnins|H>rtation  facilities  outstrip{>e<i  the  supply,  and  the  (^m- 
gestion  of  freiglit  traffic  has  Ixh'u  notable  at  frtHjuent  intervals.  This  has  Ikhmi  notice- 
able in  the  scH'tious  of  the  ctnmtry  which  art*  in<lustriallv  most  develojn**!  and  where 
the  railroail  serviiv  is  considenMl  to  l>einostadvance<l,  vfz.  the  tnink  lineaii<l  central 
traffic  territory,  extending  from  the  Atlantic  coast  to  Chicago  and  St.  Louis. 

RE}4orKci->  <»F  THE  soirm. 

The  development  of  the  South  is  advancing  in  a  marked  degree,  an<l  the  gn'atest 
of  its  ai'hievements  industrially  and  commen*ially  an*  in  the  future. 

The  Monthly  Summary  of  C'ommen'e  and  Kinanw  of  the  TnittHl  Statics  for  Novem- 
ber, 1900,  contaimnl  an  article  bv  I*rofessor  Hai>frove,  j»resident  of  the  Southern 
Industrial  Ck)nvention,  from  which  the  following  extract  is  taken,  indiiratin^  the 
Sonth*8  posBibilities: 

**0f  the  worldV  area  the  L'nite<i  States  n»presents  7  i>er  i*ent,  and  of  the  world's 
population  she  represents  only  5  per  ivnt. 

*'The  Tnited  States  pnHiuces  80  pt»r  cent  of  the  w<>rld's^  c<>tton,  8<»  i>i'r  rent  of  its 
cotton  8eed,*60  per  cent  of  ita  com,  30  per  cent  of  its  grain,  25  i>er  cent  of  its  wheat. 
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90  |HT  tvnt  of  im  uirftt,  ;I0  |mt  ci*nt  of  ttii  initi,  •10  |M*r  ix*!!!  i»f  iti*  nUH*\,  44)  |K»r  iviit  of 
itii  tiiiiirinl  prrMliii*ti«.  Xt  |H*r  n*nt  of  iti«  n*!.  Jl)  {mt  (x*nt  of  iti«  nkU.  fttul  10  Jmt  «^»itt  of 
itn  mtMil. 

**StM*hdi*  .'to  |ic»r  i^*nt  f*f  th«*  rmilwiiv  «iij»iUil  aii*!  fiiniu«h«-r*  tht*  rlK>ii|»ii*t  railway 
UuinaKt*  of  the  worl«l,  i^arryiiiir  a  ton  of  frt*iKlit  im)  tuiU'fi  for  KJ  (vnti*. 

**<tovfniiii«*iit,  Hitiiatr,  r^til,  iiiiiH*,  fttn^t,  tiiilirnt*»i.  f«MMl,  uini  ltiiiiU»r  n'3iotir«'^« 
|*u*kr<l  fnuii  tin'  f»thor  \Ki  jn-r  t*t»tit  «>f  tlio  wiirlilV  Mirfatv  omiM  not  (N|iial  tH  in  nat- 
ural attrmrtionii.  (>iir  nattonal  |Mi*<ition,  U'iii|{  thiif*  oiitHn<^l  hm  a  worM  |Niw«*r,  it 
would  I H*  o|i|N»rtiui<»  to  «*«>niii(1«T  our  fMMitlH-nimH'tional  ratio  to  ttiii4  imiMimng  array 
of  n*iiiHtnvH  an<l  attnu^tionn.  Th(*n*  art*  niati'Hal  ovcrfnu^t4*riiitr  fH«*tf«  of  tlH*  Si>uth  p 
natural  rvMMin^i*  which  niuKt  U*  Ktu<li(««l  to  im|»n*iw  um  with  our  hit|»py  |ioHiti<iii  ft»r 
thi*  futun*. 

**  I  MtinuUe  tho  nativi*  raw  material  of  tho  ScHith  an  a  ('afth  n*Mmnv  thijt  manon  an 
follows: 

O  K  ti  »n f«00. 000.  OOCf 

Com \Ml  000, 000 

Klav«« 1 5, 000, 000 

Ilcv  proihirti* 80. 000.  IHIO 

W  hrat fM.  000. 000 

P^Hiltrv  and  vti(«*UhUw W.  M\  000 

Piicinm 45.000.tl00 

Fruit,  nifloim,  vw 60,  <W).  000 

Coal HK  000. 000 

U\v  Moi-k  itn*!  dair\- liO.  000,  <I00 

Suirar no.  000. 000 

ihiUt 2i».000.(H)0 

Hay.. 'Jiy  000,  <I00 

Fif*li«*nif 25.000,000 

Ti>l«Mt<i» ^\OiNi,000 

C**kv 10.000.000 

W«i.»l I.\000.000 

PiiUUmw r l.\(mo.uiO 

IH«nutii 0.000.000 

mm*  luniU-r loo.OOO.OOO 

llanl-wiMHl  lunilN*r 25.000.000 

tvpriMi 10.000.000 

('<»lton  i**«<<l 45.ti0o.000 

I1)«vphat«* »).  um.  000 

Turp«*i>ti"«'  *'»d  n*in        21.  «»IM».  tHIO 

l^«*l  and  cinr .Ht».t Mill.  000 

<»nuiie«i* 5.00l».tW0 

Riw 5. 000. 000 


T.»Ul 1.512.000.000 

**  lU*«id4**i  thi"  Unr«-  amount  tlim*  an*  nnniwl  iiii-oint***  frotn  lining  niin«*niilf*,  hi>rw«, 
niulf*.  hid*-*.  taIlo«.  U«twiax,  murliU*.  Unldini;  r*ton«*.  iluvf*.  oiln,  Ituit*.  i-«*fiii*nt.  nM*k, 
nut;*.  Immmv.  and  viild  Kiuiir.  n<pn<w*ntini;  |i«Miilily  nnoth«*r  fri*Nk.<iOU.(NlO  worth  of  tin* 
nBti\«*  n^vaMin^w.  t'otti^naml  mnt\,  tht*  Siuih'**  nmiii  n-Miuntv,  art'  thii«  vi*ar  thi* 
lariri'M  fiin^lo  it«*ni  of  raw  mat«*ri»l  in  th«*  wtiHil. 

"T!it*S*uth  hao'i*'*  {kt  o*tit  of  tli«*  an-Hof  tli«*  rniii^l  Statiw,  X\  |ii*r  ivnt  of  itn  |i(>|>ii* 
lation.  all  of  itn  o»lton  an«l  mttiiu  m'«<*1.  S(>  |ht  tvnt  «>f  itn  tol«i*«'«».  tW>  |M>r  ivnt  of  ita 
timlM*r  rti»"'un>-^.  'Mi  |i«t  <vnt  of  itn  i-i«l  art-a,  ll*  \n*r  o-nt  (»f  itn  t^ml  i>r(»ilu(*tion.  17| 
pi*r<vnt  of  itn  iniii  proilurtion.  Ibi  |i«*r  ifut  of  itn  milnia«l  niil«*ap\  init  t*u\\  l^)  |ii*r 
ivnt  of  itn  W4<alth  and  U*m  than  lo  |i«<r  (i*nt  of  itn  manuhuiurintf. 

"  PtT  «ti|Hta  and  \n*r  an'a  wi*  hav<»  irn'at<*r  natuml  n<nmniv  in  \arirt\.  f|uaiity,  and 
«puintit\  tiian  any  oth4*r  i«rt  of  our  i^ountry,  antl  yrt  wo  ha\i>  only  JO  \nT  ivnt  of  itn 
wt*alth  and  10  \wt  «^*nt  id  itn  manufarturinif  ** 

Thin  hriff  nummary  and  K-muim'*  <*f  th<*  Siuth'n  nwHinif*  in  n*thi>tr«l  in  th«*  evolu- 
tion of  thr  tnin*|Mir1at  ion  fai-iliti<»«  in  tliat  mt-t  ion.  Itadn^d  i-onMni«iioii  han  tfone 
forwanl  at  a  rapid  |iafv,  and.  an  wan  th<>  t-m^*  in  tin*  tniiik  hn«>  un*!  i^>ntral  tratlir 
territory.  iMilatt**!  i»r  o»nn«*<iintf  lino*  at*n*  «iin^>lidut<*<l  until  «<*  hH\<*  a  U*^  throtitch 
«»r  tnmkdme  ny«tem«  tra\«*niin)r  all  or  a  larvi*  |iart  of  tlt«*  mMithern  ti«*r  id  State**  It 
in  to  In*  n«>t4^1  that,  in  addition  t<»  tlu*  t\idution  id  tliniiu*h  liiit*n  north  aim!  ni*iilh.  all 
of  tht*M*  •yntrmn  hd\i'  Miiitfht  liiifo  to  the  ■n*v«<ral  {lortit  Uinleriiii;  on  tin*  o*a^t  for  the 

SMir^ame  of  «*v|Hirt  an^l  im|H>rt  tratn«'  in  «*«>nn«*iiion  with  waterdmrne  e«iiniii«-nv.  thun 
UniiiK-tly  n^^iirnitinir  the  temlenry  of  «i*rtain  kindn  of  freiirlit  to  ai^vk  water  »hi|»- 
It  owiof  to  tlH*ir  bulk  or  tho  expctiat*  of  a  long  nil  hauL 
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The  Seaboanl,  the  Atlantic  Coast  Line,  and  the  Southern  Railway  may  be  cited  as 
notable  examples  of  this  fact.  Hence  the  afwertion  previously  made  tHat  this  pro- 
po6e<l  water  rout<^  in  the  further  development  of  the  South  is  more  likely  to  act  as 
a  Hunpleinentary  safety  valve  than  a  ('om|)eting  line  for  traffic.  As  the  indi(rated 
development  of  the  Soiith  proj^rewses,  the  traffic  through  the  wmthem  ports,  whicth  la 
now  conii>aratively  small  as  comimred  with  the  North  Atlantic  ports,  will  undoubt- 
e<lly  increase  ]x>tH  for  foreign  and  coastwise  shipment.  Manufactured  products  will 
in(*rease,  and  the  rail  and  steamship  lines  will  find  their  services  in  demand  for 
carr>'ing  freights  of  the  higher  jp^es,  so  that  the  barging  of  bulky  commodities  will 
be  a  distinct  advantage  and  relief. 

TRANSPORTATION    BV    WATER  ROUTES. 

A  water  route  with  the  possibilities  of  water  transportation  has  frequently  been 
demonstrate<l  to  \ye  the  (*hea])estform  of  transportation,  but  the  system  oi  transporta- 
'tion  by  Imrges  drawn  by  steam  tug  is  the  cheapest  form  of  water  trans[)ortation. 

Barges  and  towl)oats  liave  caused  a  gn^at  reduction  of  freight  rates,  an<l  in  the  case 
of  bulay  matter  this  system  has  reduced  the  price  consi<lerably  more  than  one-half. 
For  instance,  the  rate  On  coal  from  Baltimore  to  New  England'  points,  when  carried 
<mly  by  steamer  or  saillxiats,  ran  from  $^i  to  $5  per  ton.  It  is  now  being  delivered  to 
these  points  at  from  75  a»nts  t<»  $1.25  j)er  ton. 

In  considering  the  economic  conditions  prevalent  in  this  country  one  of  the  safest 
and  most  enihiring  elements  of  progress  is  assurerl  if  the  cost  of  production  cam  be 
re<luced.  The  element  of  fn*iglit  tnins|)ortation  of  raw  material  ana  finisheil  products 
plays  an  im{M)rtant  part  in  fixing  the  cost  of  economic  production,  consequently  the 
introduction  of  any  form  of  tran8i>ortation  which  iK»rmanently  temis  U)  re<uice  fri»ight 
rates,  or  maintain  them  ut>on  a  reasonably  low  scale,  is  a  matter  of  enduring  goo<i  to 
the  entire  community.  While  water  routes  do  not  offer  the  same  rapid  and  in  all 
cases  safe  trans] )orta tion  as  the  rail  lim»s,  the  generally  cheaper  rates  by  water  routes 
act  as  a  count^^r-ltalancing  check  uiK)n  the  railroad  companies. 

In  the  article  nn^viouj'ly  quot^^l  by  Profi»ssor  Hargrove,  the  rate  i>er  ton  uer  mile 
for  hauling  freight  was  j^'ivcn  at  8.2  mills  for  all  the  railroads  in  the  Unite<t  States, 
which  is  far  k»ss  than  in  (Jreat  Britain,  France,  or  (Germany.  In  a  report  discussing 
the  proiK>se<l  shin  canal  Injtween  I^ke  Krie  and  Pittsburg*  the  average  ton-mile  rate 
on  all  mil  traffic  iK'tw(H»n  Pittsburg  an<l  I-^ike  Krie  was  given  as  6.7  mills;  which  was 
1h»Iow  the  ton-iiiil«»  rate  on  ore  (S.sT))  and  coal  8  mills.  The  statistical  abstract  of  the 
Tnited  States  for  11K)2,  publisluHl  by  the  Treasury  Department,  gives  the  average  rail- 
road receipts  in  groups  of  States  and  for  the  entire  country  per  ton  i)er  mile  in  mills 
from  whicli  the  following  is  culled: 

MIDDI.K   STATB<. 

1H85) 8.  1  1896 6.  8 

181H) 7. 9  1897 5. 8 

1 891 7.  8  1898 6.  1 

!8'»2 7.  6  189i» 5.  7 

18Ki 7.  7  UHH) 6.  I 

18*H 7.  »  HH)1 6.  2 

1W>5 7.1 

HOITII    ATLANTIC   STATt>. 

1889 11 

18«) 10.:; 

mn 9. 7 

1892 9.:; 

mVA 8.6 

1894 8 

1895 7.9 


1889 9.  7 

1890 9.:i 

1891 9.  :i 

1892 9.  4 

1893 8.9 

1894 8.6 

1806 8.4 


lsm» 

7.6 

ls»)7 

7.6 

IS98           

7. 6 

I8i«» 

6.  8 

HMN)                         

«>.  *» 

1<H)1 

7.3 

rvTi-^. 

ls«>»»                

s  2 

lst»7 

s 

1S9S 

1  S'*9      

7.6 

-•  •> 
1 .  •> 

\\n\k) 

mn 

1 .  .1 

7.6 
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A  detailed  stady  of  the  j?reat  canals  of  the  world  and  a  discussion  of  the  canal  sta- 
tistics of  the  St.  Marys  Falls  Canal,  which  connects  lakes  Superior  and  Huron,  yields 
the  following  cost  of  carrying  per  ton-mile  in  mills: 

1887 * 

1888 

1889 

1890 

1891 

1892 

1893 


2.3 

1894 

1.5 

1895 

1.5 

1896 

1.3 

1897 

1.35 

1898 

1.31 

1899 

1.1 

1900 

0.99 

1.14 

99 

83 

79 

%..     1.05 

1.18 

The  report  continues: 

**  The  volume  of  traffic  through  this  canal  far  exceeds  that  through  the  Suez  Canal. 
In  1881  the  traffic  of  the  old  St.  Marys  Falls  Canal  was  1,560,000  tons,  as  against 
4,130,000  tons  through  the  Suez  Canal,  but  with  the  enlargement  of  the  Ameri(!an 
Canal  a  rapid  increase  in  traffic  immediately  developed.  By  1889  it  equaled  that  of 
the  Suez  Canal  (about  7,000,000  tons  in  eacli).  In  1895  a  tonnage  of  15,000,000  tons 
went  through  the  St.  Marys  Canal,  as  compared  with  8,500,000  tons  through  the 
Suez  Canal,  and  in  1901  the  figures  for  the  St.  Maryn  Falls  Canal  were  28,403^065  tons. 
The  present  tonnage  through  the  American  Canal  exceiKls  the  total  foreign  trade 
of  the  port  of  New  York  and  is  equal  to  nearW  half  the  total  volume  of  the  foreign 
trade  of  the  United  States.  In  value  the  traffic  through  St.  Marys  Falls  Canal  pre- 
sents less  imposing  figures,  though  even  in  this  rt».«<i)ect  it  is  by  no  means  insignificant. 
The  value  of  the  freight  passing  through  the  canal  in  1896  is  estimated  at  $195,000,000, 
and  in  1901  at  $290,000,000." 

Owing  to  the  large  volume  of  traffic  passing  througU  this  canal  and  its  history, 
extending  over  a  half  centur>%  the  study  of  its  effect  upon  commerce  is  interesting 
and  instructive. 

The  cheapening  effect  of  water  transportation  may  lx>  further  emphasized  by  the 
following  table,  taken  from  the  Statistical  Al)stra(t  of  the  United  States  for  1902, 
being  the  freight  rates  on  wheat  per  bushel  by  lake,  canal,  and  rail  from  Chicago  to 
New  York  by  steam: 


CttleiHlar  j 

.,«,-                                              i    By  lak« 
^^^-                                               ami  rail. 

By  all  rail. 

Oentit. 

42.6 

'      35.1 

a3.3 

31 

33.5 
33.2 
28.7 
24.1 
16.5 
20.3 
17.7 
17.3 
19.9 
14.4 
14.6 
16.5 
13.125 
14 

16.5 
16.74 
14.5 
16 

14.31 
15 

14.23 
14.7 
12.88 
12.17 
12 

12.32 
11.55 
11.13 
9.98 
9.92 
10.60 

Lake  and 
canal. 

1868 

29 

CetitH. 
22.79 

1869 

2r> 

25. 12 

1870 

2*2 

17.11 

1871 

25 

20. 24 

1872 

28 

24. 47 

1873 

2(5. 9 

19.19 

1874 

It',.  9 

14.1 

1875 

It.  6 

11.48 

1876 

11.8 

9.58 

1877 

1.>.8 

11.24 

1878 

11.4 

9.15 

1H79 

13.1 

11.6 

1880 

1.S.7 

12.27 

1881 

10.4 

8.19 

1882 

10. 9 

7. 89 

1888 

11.5 

8.87 

1884 

9. 95 

6.31 

1885 

9.02 

6.87 

1886 

12 

8.71 

1887 

12 

8.51 

1888 

11 

5.93 

1889 

8. 7 

6.89 

1890 

8.5 

5.85 

1M91 

8. 53 

5.96 

1^92 

7.55 

5.61 

1^93 

8.44 

6.33 

1.<194 

7 

4.44 

1896 

6. 95 

4.11 

1X96 

7.32 

5.38 

1897 

7.87 

4.35 

1898 

4.96 

4.42 

1899 

6.63 

5.65 

1900 

5.0) 

4.42 

1901 

5. 57 

5.14 

1902 

5. 78 

5.26 

Maj.  Thomas  W.  Symons,  in  a  very  elalvorate  rep<:>rt  published  in  1897  upon  the 
propoeed  improvement  of  the  Erie  Canal,  reached  the  conclusion  that  the  most 


1424   EEPOET  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

economical  plan  was  the  constniotion  of  a  barjire  canal  for  the  purpose  of  usint;  haiyee 
eimilar  to  the  coal-carrying  harden  of  the  North  Atlantic  trade.  In  comparison  with 
the  rates  given  in  the  above;  table  he  gave  the  rates  for  wheat  per  bushel  from  Chicago 
to  New  York  by  the  Erie  Canal  as  then  existing'at  5.,'J*J  cents,  or  »*^1.77  ikt  ton,  and 
by  the  8U(n(e8te<l  l>arge  canal  at  liAiO  cents,  or  $1.20  per  ton,  which  would  Ih»  1  i  mills 
pt*r  ton-niiTe  on  a  mileage  of  1,0()0. 

Four  of  th*^  five  largest  iM)rts  in  the  ITnittMl  States,  through  which  the  bulk  of  the 
inbound  and  outbound  tnilfic  pour,  are  locate<l  on  the  coast  north  of  the  propose<l 
inland  wt^terwav,  lx?tween  the  Chesajxiake  Bay  an<l  Beaufort  Inlet,  and  while  there 
are  local  conditions  which  may  affect  each  of  thest^  ('ities,  yet  it  is  a  reasonably  just 
statement  that  in  the  interchangt^  of  traffic  with  the  South  what  is  true  of  one  of  these 
as  affecte<l  by  the  construction  of  the  inland  waterv.ay  will  be  tnie  of  the  others. 

These  four  cities  (New  York,  rhiladelphia,  Baltimore,  and  Boston)  are  all  cx^nters 
of  a  numerous  i>opulation;  they  are  all  large  centers  of  <listributive  l)u>iness  seeking 
tnnle  relations  with  the  Srmth;  they  are  all  larue  buyers  of  <*otton,  IuuiIkt,  and  other 
Southern  pro<lu<'ts;  they  are  all  the  centers  and  the  outlets  for  large  manufactories  or 
manufacturing  districts. 

Our  obie<'t  in  S(>tting  forth  the  volume  and  tonnage  of  the  lea<ling  i)orts  on  the 
North  Atlantic  cnast  are — 

1.  To  show  that  the  ne(*essities  of  a  large  volume  of  (M'ean  commerce  re<iuire  and 
lead  to  the  fa«ilitii*s  for  handling  said  commerce,  and  such  facilities  an*  nmtually 
mlvantageous  to  coast wis<»  commerce. 

2.  That  this  evolution  is  coincident  with  the  <levelopment  of  transportation  lines 
tapping  the  interior  of  the  country. 

3.  The  <levelopment  of  coa'-twise  trattic  is  to  a  consiilerable  extent  facilitated 
thnmgh  a  city  like  llaitimori*  by  the  opportunities  offen*d  by  extensive  rail  con- 
nectirms  with  the  interior,  an<l  fre<iuent  and  regular  st4*amshii)  service  with  fon.»ign 
countries. 

4.  The  failure  to  i>re.»-erve  in  the  several  customs  distri<'ts of  th<'  rnitCHl  Stat€»s  com- 
]>lete  records  ai  the  coastwise  commerce  and  tonnage  makes  it  <iifhcult  to  obtain 
accurate  information  as  to  the  volume  of  coastwise  tratlic,  and  the  general  informa- 
tion pt»rtaining  to  i)opulation,  foreign  <'ommerce,  ami  imi>ortance  of  a  city  as  a  iM)rt, 
manufacturing  and  distributive  ce!it«»r,  funiishes  a  cnide  basis  to  show  to  some  extent 
its  imi)ortance  in  coastwise  connnerce. 

smi'PINO    FACILITIES    AND    ADVANTACtES. 

Briefly  state<l  tl\e  evolution  of  liahimore's  water-l)onie  commerce  has  resulte<l  in 
bringing  aWmt  25  miles  of  water  front  and  railroad  service  into  the  imme<liate  vicinity 
of  the  city  into  readiness  for  the  construction  of  i)iers  and  wharves,  an<i  approxi- 
mately one-thinl  of  this  water  frtmt  has  l)e<»n  so  utilized. 

The  larger  piers  an»  acces.«ible  by  a  channel  30  f»M*t  in  depth  and  (KK)  ft»et  wide; 
flrrain  elevators  with  an  aggn*gate  capacity  of  r>,:V)0,000  bushels,  and  gigantic  ware- 
noust»s  for  mistvllaneous  fn»ights  and  commo<iitii*s  have  l»een  ere<'te<l,  and  extensive 
freight  yanls,  shells,  coal  piers,  and  terminals  have  lx»en  constructe<l  on  the  water 
fnmt. 

This  development  haslH>en  bnmght  alxmt  l>ythe  Pennsylvania  liailroad  lines  cen- 
tering in  lialtimore,  an<l  the  lialtimore  an«l  Ohio.  Further  develojnnent  is  now  in 
progn»ss  as  a  n'sult  of  the  transfer  of  tlu*  Western  Marvland  l^iilroafi  to  the  inten»sts 
controlling  the  Walwish,  Mi.s«^>uri  Pacitir,  iH'iiver  and  kio  <  Jran<le,  and  W(»st  Virginia 
Central  and  Pittsburg  Railway.  Conne<"ting  links  are  under  contract  which  will 
result  in  a  through  st»rvice  from  all  the  t^Tritory  tap|H'd  by  tliese  several  lines,  to 
Baltimon*  as  their  Atlantic  outlet.  Not  only  will  this  step,  wliich  is  exjwcted  to  1k» 
comnlet4Ml  within  tlu^iext  two  years,  add  ijiaterialiy  to  the  fa*'ilities  ol  Hahimore, 
but  it  will  incn»as<»enorm«)Usly  the  tonnage  at  this  port,  and  lead  to  the  establishment 
of  additional  conneeting  .*<teamship  lines. 

These  facilities  are  supnlement«'<l  by  regiilar  coa.«twis4'  steamship  s<Tviee.  as  fol- 
lows: Merchants  and  Miners'  Tnins|Mirtation  C<im|>;iny  to  lloston.  Pro\ideiiee, 
and  Savannah,  Norfolk  to  Newp<jrt  News;  Che.'^i[K*ake  Steamship  ('omf»aiiy  to  Nor- 
folk and  Richmond;  Baltimore  Steam  Pa«*ket  Coiniwiny  to  NorfMlk;  Krit^Mm  Line  to 
Philadelphia;  Chest^T  Kiver  St4^amlM»at  Com|»;iny.  point?*  on  Chester  River;  Haiti- 
more,  Chesapeake  ami  Atlantic  Railway  Company,  «»perating  .'«teamer  lirie*^  to  |M)ints 
on  Chesapeaice  liay  and  t»stuarit»s;  Wivms  SteamUiat  Company  to  points  on  Clu-sa- 
peake  Bay  and  estuaries  inMarylamland  Virginia;  (j^ieeii  Anne'*"  Railroad  Coniii^uiy 
operating  a  rail  and  steamer  line  in  Maryland  and  ])(>lawan*. 

By  a  large  number  of  *' tramp'*  or  sjHH'ially  rharien-il  .wteam.^hi|»H  earryim:  cargo  to 
deeignated  points,  and  other  n^golar  lines  to  foreign  {Hirt.^. 
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Hv  iiiin«»r  niilmiiili«('i*nt4*riiitf  in  nalthnnn*.  •*•  foUown:  The  Marylaml  an<l  IVntiPvl- 
vMtitm  IUilriiA(i«*xtrnilinirtliniti>;h«iMitnil  M«rylaii«l  into umithfni  IVnni>ylv»nia:  tHe 
Hiihimon*  an*!  Annii|Milirt  Short  l.in«*  fxt«*n«ltntr  to  Annapolii*. 

Hy  an  t*xt«*nf>ivi*  tltt-t  of  fniall  Huilintf  craft  liatitllinK  af(rimltunil  pnMliKiaand  muh 
(vllanitmH  n>nini«Kliti<T*. 

hjM'h  f>f  tlifM*  N'Vcral  nu*anH  of  mil  ami  wat«*r  traiin|M»rtation  tttlvm  fmirht  wliich 
ci»ntri)Mit«*ii  to  xUv  toiinaK«>  <*!  t)M>  i»th«'r>«. 

TIh*  olvHKMitfi  of  itmX  in  tran^^liiptiitnt  from  rail  to  watrr  and  viiv  verm  at  the  iMirt 
of  lialtinion*  an*  notably  low,  uiul  tlicrffort*  furnifh  nn  aflditional  ailvantaice  which 
thiH  |M»rt  offt*r>*.  S'Vi'nil  of  tli«*  irntin  clfvaton*  and  frf*i|;ht  wart*hotimw  an*  c*n*«*tr«t 
din.vtly  npon  tli«*  wati*r  fn>nt.  ^  *  tlmt  nirv«»  cun  \n*  i*aiiily,  <iiiirkly.  and  iHtmomicalljr 
tran>»ft'mHl.     TUv  lal"«r  of  hti'V(i|<  n-*  \^  niurh  Ki«i  than  In  \ow  i  ork. 

Owintc  to  itH  |{t*«»i;rtt|iliit til  |Hi«iiiMii  mid  tin*  oinat^tpient  nhortiT  haul  fnun  the 
intorior  to  tid«>watiT  at  thix  rit\.  Haltun<*n*  ha^  Uvn  a(*t*onle<l  a  diff«*n*ntial  in  rmtea 
ai*  ciiniiittn'<l  with  niti'<*  to  rhiLuhlphU  and  Nrw  York. 

Till*  liH-atinn  of  lijiltinion*  miiluny  lM*twf<*n  Nf»rth  ami  Smth  on  the  Atlantic 
coant  inv<^  it  a  wid«*  r.in^*  of  th««  interior  North,  Wt^,  and  South  from  which  to 
draw  trnffir.  Thi<*  r.in>ri' of  n»uiitry  iy*  tnixtrntl  by  rail  liniw  railiatinic  fmni  Ralti- 
nM»r<v  To  the  w«^t«iunl.  u|H>n  iti«*  o>tii|»h*tion  of  the  Waliai*h  (^>nm*ction,  the  city 
will  ha\e  thn^*  trunk  lin<*i*  n^arhinir  the  rich  iiianufaiMurinir,  «*«»ke,  ami  <*nal  nvion 
an»und  l*itti>lKir);.  the  hituniinoiii*  o>al  niim*H  and  timUT  trat^tM  of  w<«iiteni  Maryuuid 
aiKl  \V<*f*t  Viruiniii,  and  fitn*t«*hiii^  otit  to  the  |k<i|iulotiii  ritien  and  induf«trial  ivnteni 
of  th«*  W<<fit  af«  uril  if4  the  icn'ut  ^'min  \h-\\i*  of  the  Mi««>lMHppl  Valley. 

The  ilevelopinmt  of  %*ater-lii»nie  oi;i.'«iHi«^«  (*oiniuenv  at  the  {lort  of  llaltiniore  is 
e\pni«Ni|  ill  iit.iti«tii-i«  omtaim^l  in  tin*  follo%iinir. 

Th«*  followint;  tipinf<  from  th«*  n*|K»rt  of  th«*  lialtinion*  l*luimlH*r  of  CominertT  (or 
th«*  iwlrmlar  vear  IMC  hhow  : 


Y«ir 


Kntrml.  rimrt«i1. 

Number       Tontwar.      Numhi*r       Tiiiiii«jrr. 


I.MS       .:.«C7.»t 
I.MU       3.  KB.  791 


3,277 


-i.c:i.stt 

2.M4.3S1 


None.  —  **  rnd«  r  the  naviioititMi  law-  n  lar>r>*  |M*nvntairi*  of  tlie  veM^»lii  carry inic  the 
Ameni*an  tlatf  an*  not  ohli|*i««l  to  ciitfr  or  rh*ttr  at  tht*  cuntom-hoUM*.  The  above 
Ptatrnivnt  rfpn«M'iit>»  aUmt  .'«•»  in-r  «i'nt  of  thi*  niaf*tHt«9*  trade.*' 

The  (>onfii»rvtiti\«*  «')i4nif-ti-r  of  tin*  t-p^timati*  niadr  in  theafon*ir>iiiir  note  in  Uime  out 
by  the  follow  inir  Mati«tii^  from  the  refiort  for  Itut^  of  Mr.  Jainea  K.  Homer,  nitinic- 
ipal  t^tiaCician  i»f  lialtinion*: 


r  •Mlirftrtiit.    /.<*>.' 


<1«» 


lUilrn^l 
NutnlH*r  Tncia. 


Mmm 
Mil 


T**1a1 


S.T.^A       a.iVT4.19 
y.no        1.SM.M4 


1.1.  il^       .'1.331.073 


Ntimhrr  Ti4m. 


4.  ORK 
V  41i 


4.37^1711 


1I.4W         .S  VlT.Oia 


Ttif*  ciauitwim*  tnttti«-  of  ihi*  ftort.  mhii-h  i<*  appmxiniati'ly  thn^e  time**  fmvter  than 
tht*  fon*ifni  tonnairt*.  in  t'xliibiti*«l  U*lo« 

FJiterpil .••.•••.......  •*•  *>'l •  Hf ,1 

'  leAnHi ..•••• <■, V I < « 1  avf 

The  forriirn  toniiair«*  at  Italtimon*  in  VMTl  man  U'Ioh  the  a\era4r>*.  ••wint;  to  tlie  r^il- 
n«*l  mngeittion  and  t^inditioii  oi  tht*  i^rain  rn »pfi.  In  umh*rtaktii|{  to  aaivrtain  the 
charmrtrr  ami  \alti«-  of  th«*  i«itiiiiM«litii-"(-«iniititutiiiir  th«*  I'ueMwtjieeitmnM'nvof  flaltt- 
morvt  ciiiMiitlenible  ditlicult}  tp  fneimnt«'n*d  om inir  to  the  cotHlitioiH  o»veniitifr  thin 


1426      BEPOBT   OF  THE   OHIBF   OF   BNGINEEB8,  V.  8.   ARICT. 

traffic,  which  is  of  large  volume,  and  any  analysis  of  the  question  is  very  complicated. 
As  compared  with  New  York  and  Philadelphia,  the  number  of  coastwise  arriviUB 
at  Baltimore  in  1902  was  13,248,  against  7,957  for  New  York  and  3,749  for  Philadel- 
phia. Of  the  total  number  of  vessels  and  tonnage  entered  and  cleared  at  Baltimore, 
as  given  in  the  above  table,  the  numl)er  and  tonnage  officially  entered  and  cleared  at 
the  custom-house  in  compliance  with  Government  regulations  were: 

Entereii: 

Number  of  vessels 1, 283 

Tonnage 2,077,982 

Cleared: 

Nninl)er  of  vessels 2, 123 

Tonnage 2,673,319 

The  addition  1  vessels  and  tonnage  arrived  at  Baltimore,  as  shown  in  the  table  but 
not  le^llv  reciuired  to  enter,  have  l>een  ascertained  by  reports  of  city  officials  to  the 
municipal  statistician.  Through  this  channel  information  has  been  obtained  for  the 
following  table,  which  indicates  something  of  the  character  of  the  coastwise  com- 
merce ofBaltimore: 

Vessels  arrived  durimj  the  year  liHj^.     ( CoaMwise. ) 
[Not  t'nten»<l  at  rustom-housc.] 


ClAfW. 

Num- 
ber. 

gall..: 

4.*) 

I)<) •., 

KS7 

Do 

747 

Do 

4 

D<) 

14 

D.» 

85  1 

Do 

m 

4 

Do 

1 

D<i 

1.585 

D»> 

8 

\>^^ 

17  1 

D<» 

22 

IK. 

13 

I>o 

2 

IK» 

925 

Do 

IttJ  ' 

D.» 

1 

Iki 

9  i 

Do 

4  i 

IH* 

1  ! 

D<) 

11 

I>o 

1 

Do 

:t<)ii 

Do 

11 

Ik) 

(i 

Do 

n 

I).) 

1 

Do 

21 

Do 

1 

D«» 

11 

Do 

W 

iKi 

1 

Do 

5 

Do 

7 

Do 

4 

l>o 

•» 

IK) 

,•» 

Do 

4U5, 

IK> 

61S 

Do 

.105 

I>o 

17 

Do 

1 

Do 

72 

Do 

116 

Do 

2,430 

!>!> 

1 

1K» 

fi 

IK> 

311 

IK> 

n 

IK> 

1 

Do 

28 

Do 

2 

Do 

6 

Cargo. 


Phospbatv  ro<'k loiu». 

Lumbt'r ftft . 

Light -. 

Salt tons. 

FerlillzcrM «lo. . , 

Ice <!»».. . 

Ballast 

In  transit 

( >ystcr« biij*ln»l«. 

OnionH »\n. . . 

('enient I  n  ri  eln . 

Hay ton». 

Junk «lo. . . 

Flour ''arn-N. 

<}raln 

Fif«b l»am'N. 

Straw 

Sblnglt'M uumiImt. 

I^th*. Mo... 

Matting 

Tobncro 

(>rang»*> Ih)x<»m. 

Conl  WiHn\ rorrlN. 

stts'I  rail" tons. 

lK>gwoo(l cordH. 

Manun* 

Dirt 


Quantity. 


09.617 
123,339.940 


•S'rap  iron t<»n!*. 

Ix^p* numlMT. 

I'liStH ilo 


Com Iiuslifl.o. 

Lime Iwrrt'ls. 

Coal ton-. 

Napbtha gallon-. 

Railroad  tics nunilKT. 

(loneral  nirrchatnli-f 

I*igiron toni«. 

,  Strawberrio ••rat«'s. 

Il^thn iiuniU'r. 
LumN'r f«-«'t. 
SbingU-s nuinlHT. 

l'i*a« toijji. 

Clams 

Planter Imrn-N. 

lNtlat«H'^ liu-ln'l'.. 

(^ibbagr Ion-. 

PnMlurr Iin>ht>l-. 

Sitant nuMilM-r 

CantaloutH-s Ivi-kt't-. 

Watt'nnrlon> nuuilMT. 

Pish  wra|> ton-. 

In»n  pyrites ilo... 

Tomat<»t»»* Iw-kcf"*. 

Bricks ntinilNT. 

Tvikai^' Ions. 


1,000 

7,541 

45,860 


Tonnage. 


1.604,798 

1.276 

31.397 

384 

63 

114 


4.092 


3,104.0fi0 
694,882 


3r>4 

23.?22 

12,975 

76 


63  I 


i:»,(>a) 

156.400 

54) 

5.72H 

l.HMH.OOO 

:i'»7.(rji» 


l.'.W 

:<\.  iw 

fi.2KS.:fji 

111).  (MM) 
;>.9:'iU 

:*.  51 1 


7<10 

7.  272 

J7a.Uin 

i.iv..vai 
1.;UM) 

1.115 
:5.ol7 

H.r.'»7 

14.  (Ml) 
4.550 


42,817 

157.787 

554.951 

788 

4.015 

27,57« 

5.HS1 

1,382 

28.237 


3.708 

678 

182 

451 

19,555 

2,505 

84 

1.345 

456 

1.20O 

801 

14,322 

4.550 

248 

92 

73 

807 

24 

489 

5.938 

3.538 

7.920 

S.iVJ 

173 

7M« 

fi.  ?2.S 

>.'.W9 
5.  (i^'» 

i:m 
lH:t 

1.012 
1.104 

il.?il 

121 

87 

1.9H2 
175 
466 
220 

l..'«6 
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VftmrU  nrrirtti  during  the  ifrttr  ittOi.     { i 'i^iMuitf. ) — IVmtinurtl. 


(U». 

Sum- 
lirr 

1 

lliivrr  ■wtj 

Xmt^  . 

Qiuintltr. 

Tnniuifv. 

Kftll 

IW 

10 

!».... 

4 

fUllnnk'l  imti. ..                        

.  .  .    Anil*    . 

•i.6m 

I.«7 

I>i.  . 

1 

iH'liltJ.ililt^ 

Kattift 

.  iiuiiilM-r  . 

'2,V9e* 

U.  .. 

a 

. .   .|i>ii«  . 

I.STO 

Til 

Ih. 

I 

A«|*hnl| 

.1...... 

l.l« 

R71 

Ik, 

•» 

m 

K.-rli>ii«T<tai:i         

.     .1.. 

I.IUO 

411 

|i<> 

J 

Oil 

irnllitn*. 

l.vnii.iw 

2.07 

U.     . 

• 

<iilaii...                                ... 

.     .     .l«.ii» 

I  T4A 

1.071 

!*•• 

1 

I^-Wil     .     .               

17 

MtHini    . 

I.NW 

t*«*iti-rai  tilt  n'hiiiHl:<i«     ...                

—  |i»i*kaK«-«. 

i.7'-'.i:<» 

l..%4ft.7n 

In* 

?.• 

H«lla*t.                                     

IS0.&11 

m>  .      ... 

17 

Ill  lrmfi»lt                                    

si.om 

in.. 

1\ 

LlJClil  .       -                              



».10« 

1)11 

s 

rh«»|»ltMt«*  n-  k 

t..t»*. 

\:.X0 

«,«» 

!»..  ..       . 

lir. 

(imlii  ..                                         ... 

,,          ^  ^       

14.  n* 

!>«•     . 

: 

I.iitiiU'r                                     .     . 

f«i-t . . 

1.  iw.aiD' 

moM 

IN. 

1 

MoltlliiK  Miii.l 

|of|«. 

ve 

170 

KaII 

A 

(Vni«fit 

«lt. 

3.77A 

2.  on 

!»...       . 

•s 

KrlUhfrn.... 

..1..  .. 

l..tl9 

tm 

IM 

1 

NAphllm                           

Kill  ion*. . 

'»:.%.  on 

l.ilO 

iNt    . 

.1 

('•iiiii<«l  fikriU                  

!*«•«■*.. 

M.a» 

l.«N 

• 

' 

|Vh)«icttr                            

...     lutrnU.. 

M>   1 

fidft 

l<iiuini* 

.    tiHlfk.  . 

««in  1 

Ihi 

.1 

.     .1*. 

4.... 

a.7t» 

l.OI 

!>«> 

3 

Nttmir  i>(  mhU 

.1.1  .. 

7* 

I.IBO 

IN.. 

I 

I'afurtiii  . . 

Iwrri'N. 

.V«o 

tm 

.\.  Ill  fi-nlU/tr 

li.ii». 

134 

IN. 

1 

Krtinii 

Nit  ml**  ••■111 

..     .|o... 

N9 

6 

m 

Nitrmt*'  (•.Ut»)t 

.1..... 

A 

In. 

1 

III  inin*il 

-  ■  •  • 

2.«B 

In. 

44* 

\llH-rlli»ii«^i«M 

.... 

ai^Mi 

MrAlM 

1.1.14 

(.rtirml  nun  ltiiii<li«i' 

|««'k«ffr*.. 

.V. •«.'..  wft 

i.tih7.att 

In. 

n: 

Ha'.laM  ... 

.*M.»7 

In. 

r.«i 

. .      . .   Ii<i«. 

41.  Mr. 

JS.fi7 

IN. 

1* 

In  imti*!! 



. 

.%S.tl2 

In. 

• 

?i|i««*l  miU...                     

..ti.ti*. 

ll.Qftl 

loiTn 

In. 

\i 

IJichi 

■  •  •  - 

xm 

u. 

1 

)|l<«*«'lUnr«H|« 

aBO.311 

•«1) 

'#■; 

i-.«l  .     .                                    

ll.flB.. 

^U\  i«i 

.'WO.Itt 

IN. 

.1 

Sail    .                                               

.1.. 

l.iA 

sot 

IN. 

t 

• 

foni      ...                         ... 

I.ii«)m-U 

.ti.fWO 

IM 

llll 

1 

HhrlW 

ti.ti* 

.1   \Hl 

Wl 

IN. 

1. 

HallaM      . 

. 

3A.074 

IN. 

1'. 

••it-vJ  mil* 

|..|i« 

il.'JM 

14.302 

IN. 

.to. 

Litfla 



>.ia 

IN. 

-'.  'i:  J 

•  f«  iH-rMl  in.  r<'ii«ii<li-* 

1M.711 

IN. 

11 

MM 

IwrtiN 

I7.«.V. 

^040 

|N- 

« 

Kaliill 

I.Hi* 

.'.** 

I.OI 

In. 

1 

r\u-  bri.  k 

■ 

«       •  «  • 

lOi 

T<.iji: 

f.  \*t 

:.fAi.7n 

It  i«  iiitii'li  t«i  U-  rtt;r%'tt*^l  that,  ^.r  tin*  |.ur|.<.««*  ••(  tlti^  ri'|H.rt.  tlif  iiUivt*  taliliv  <lo 
ni»t  nU*^}^  til*  I'litirv  i|UAtttit}«r- i.j  i-<.riiiii«H)iti«-*  i-urrif*!  I  ...i^tw  i^'.  with  th«*ir  \oliii«, 
ill  minIit  tlial  tilt*  .|Ui-^ti.*ii  n:i«li*r  r«.ii"i>li>rHti..f)  i'..iil«l  U>  n-\i*-wi«l  >%ith  tli«*  icniitttrt 
or«>iini«'\  m*  \**  tht*  tmlti.  :i(fi'«'ti'.>l  In  tin*  nl»<N*nt-i*  ••(  •*nrh  i*..iii|i|i*t«*  iiif<inimtion, 
I'M'rtAiti  iti(«*n*iiii'«i.  wliifli  iii»\  U>  r.iti»i.|«*ri-i|  rfa"«)iui)ilv  ii.rnvl,  iiuiv  U*  ilrmwn  from 
oil  riAiiiiluiti'iti  «•<  thf  r.tATi-lit>  ii'.M  ill  h.iii'l 

Ttir  rhjinM  tiT  i*f  t!i«'  rt*iiitii«Hltti««.  riiiiti  tToi*'*!  iii*li<-at«-«  tliHt  II  Innr**  |iorl  nf  the 
t«»iitiiii:«*  tiMif*.!  oriLMiMtt^v.  in  th«'  Mut.  !>.  <in  tin*  Mh.tn*"  hii'I  trihtitarit***  <•(  th«*  (*h«i«i- 
|v«kf  IUi>.  l"ini:  MiMrpi.  iWi.  fruits,  vfi;i*t:i I »)«*«.  an<l  ..thi-r  |»rti«lii»ip  of  iliiii  rich 
tnii'k  foniiinicAnil  uirn«'nltiinil  ni*ti..ii  In  |iOft«inir  it  iii»v  U*  n'it«'it  tliAt  th«*  tninm^'e* 
nii'nl  nf  tlHMiiUii.l  uuitT  «'Miiiii<«-ti«.ii  l«*tHf««n  tli«*  <'l)«-^i|M'ttk«*  Kiy  iiihI  tht*  Nurth 
(^nilino  w»iiniU.  ai)«1  makinir  ih«*  Ninii*  fn^*.  Hill  Aff<ii-.l  t*i4*  tnii  k  fariiHT^  of  t<Afit«*ni 
Noiih  (  an.htui  »n«l  ViiviiuM  ih-'H*  iii-<-«-<«ihli'  niArkft*  in  N.iH-ilk.  Wn^liinirtnn.  Itiil- 
■il«*l|.hiA.  art«l  Nfw  Y.trk.  aimI  will  pnii-tn-Aliy  Hi.lfn  thf  |.r.«|iit-fi\i'  uriM  Mimmtxl- 
iiig  tht*  (')i<*.«|4'ukr  IIa>  fo  in.  hi«lf  «-a.*tfrii  N«.rth  iari'lina  \  lartf**  ]Nirt  <*(  the 
tli*<M|M>Aki'  IU>  tr.illi.  in  hAii-lli'*!  in  -ni.ill  »^iilititr  \i*<*i«-l-  raiikliMtf  fr.»ni  !••  t..  .'i')  Unui. 
AiHtthiT  lArv«*  tli-nH-nt  itf  ilii»  tr.itli«  i^  thf  hr**ni'rul  tiK-n  tiAntli-c  uhi.  h  i-  .liMrilHiteil 
thntiiifh  ni*wt  i»f  thi»  Arra  h\  n-irnhir  .«tt  atncr  hm-" 

l*Af«ini!  i.vrr  ihi*.  larir«*  \«ihitii«*  •»(  ( 'hfKi|«'Aki'  Ka\  l.ifiiu-^*.  thi*  tu..  n  niAiniiui 
ciciurntfi  tliot  An*  taTtinmt  t**  tht*  i|iiivti<iii  uintcr  .liM-tu«ii»ii  mtv  thi*  (iiMitmin*  Uioi- 
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nesB  north  and  south  of  the  Chesapeake  Bay.  In  the  absence  of  complete  data  as  to 
the  coastwise  shipments,  the  following  statement  of  commodities  received  at  and 
shipped  from  Baltimore  during  the  vear  1902,  coastwise,  State,  and  interstate — that 
is,  oy  rail  and  water — is  flriven,  ana  from  this  list  certain  commodities,  which  b^ 
their  nature  indicate  that  their  production  is  in  the  South,  may  be  selected  as  a  basis 
for  estimating  the  Southern  traffic  available  for  water  transportation. 

Received  at  and  shipped  from  Baltimore  during  the  year  190£, 

[Coastwiiie,  State,  and  Interstate.] 


Articlefi. 


Cotton bales.. 

Lumber feet. . 

Tobacco hotheads. . 

Can  ned  goods caws . . 

Fcrtilixera '. tons. . 

Oysters,  fish,  and  clams  do — 

Froita  and  vegetables do — 

Textiles do — 

Wool,  raw do — 

Wines,  liquors,  and  beer do — 

8heep number. . 

Cattle do — 

Horses  and  mules do — 

Hogs do.... 

Calves do — 


Coal: 

Anthracite tons. . 

BituminouN do — 

Coke do 

Wheat bushels. . 

Com do 

Oats do — 

Rye do — 

Barley do — 

Malt do.... 


Com  products barrels. . 

Hay tons. . 

Straw do 

Mill  feed do.... 

Flour barrels . . 

Cement,  bricks,  and  lime tons. . 

Ixon: 

Pig  and  bloom do 

Manufactured do 

Iron  and  steel  rails do 

Bar  and  sheet  metal do 

Household  goods  and  furnilurc 

Petn.»Icum  an<l  other  oils* tons.. 

Ice do 


Shipments.       Receipts. 


Shingles numt>er. 

Pboq>hate  ro<'k tons. . 

Sugar do 

Liquor  in  glaiw ch«^.  . 

Fruit  cans |m hhkIm.  . I 

Iron  pipe di » I 

Trees do ! 

Bran do... 

Powder do. . . 

Sirup <lo . . . 

Copper tons. 

Terra^xHtH  pli»e )K>unds. 

Street  dirt do . . . 

Ancle  plates huiidk*s. 

Shells tons. 

Nitrate  soda do . . . 

Parafnn barrels. 

Manure pounds. 

Cord  wood cords. 

Pooltry,  game,  and  fish tons. 

Rides  ana  leather do . . . 

General  merrhandiM> do ... 

Naval  itorea do... 

DmMd  meats do . . . 


Ore*. 


do. 


Stone,  aand.  etc di> . . 

Other  castings  and  machinery do. . 

Other  packing-hoQse  prwluct"* do. . 

Agrfciiitaiml  Implements do . . 

Wagoos,  caniafeti  and  tools 


05,000 

8S9,395.672 

82,717 

1,242,227 

272,689 

168 

4,144 

282.291 

1.063 

12,486 

8.096 

609 

1,484 


112,688 

1.144,088 

364 

9,114.532 

8,992,447 

140,281 
1.258,090 


9.091 

11,664 

871 

1.620 
77,068 
31,000 

17,342 

3,770 

151.633 

18,671 
9,226 

92, 112 


:«).hOO 


4, 
1. 

1.078. 
162. 

:v». 

1.9l'.l, 

117, 

44, 

436. 
383. 

4. 

1. 

6. 
244. 


181 

169 

556 

270  I 

000  I 

iKM)  , 

4;>0 

2U0 

KU 

OUU 

370 

22H 

800 

46H 

600 

.HTiO 


283.806 

409.067,672 

55,078 

809,087 

26.716 

6.683 

9.799 

4,780 

850 

14,006 

889.340 

206.649 

7.891 

589.126 

22.607 

257. 6M 

1,619.330 

154,878 

11,706,456 

7,344.984 

8.079.466 

2.086,341 

172,965 

611,496 

.  140. 179 

56.047 

8,271 

15,170 

4,168,271 

61,582 

34.788 

1,711 

16,917 

21,352 

3,739 

22.229 

45,860 

3.139.050 

94,627 

35.684 


2.  Wr2 
4.  OK. 

(39,916 
4.779 

3.  ViJ 
19. 7tA 
44. 147 

14.3H4 

461 

1.064 


.%.  746 

3.2:« 

:i.49H 

1.193.123 

10.139 

n.116 

2.  t'iflO 

'AV,  190 

69. 427 

20.696 

1.988 
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Ifmrim/  at  awl  »hipfieti  JrvM  lUiUiuotrr  tluriwj  l/u  yiiir  /.*«r/j'— C*4>ntiniied. 


Anil  It- 


^lll|•tllt1lC■.       Rn*«l|*la. 


Tolittn'^i,  iiuiiiu(a«  tiiri'«l 

iNwIn 

BiK>t*  aiiil  •)!•»  «  . . . . 

(*t»ffrr 

N«|*htlw 
I'ltHlurr    . 
INiUtnra.. 

halt 

Hemp  ln«. ...  . . 

oyiiem 

Drini  •|<|4«i 
ai«Uio-«ml  niml  . . 
Huflwrh  . .     . . 
Orttiill  »««<r|t||iff 
Telcvniph  lailr* 

(iMlSI 

OOfcHW 

Junk 

M«<rl 

iMCWitial 

LaUw 

NalU 

lUII^«ll  tir* 

I'lMtrr 

(*«lilHitfn         ... 

III  It  HI* 

Kl«h  ••  rm|* 
tn*ii  tiwlli«  . 

Tt>uial«M*«         

f  mil*  . 
oitt  lr«>n 

<*litlrr  MNtI 
4 1%  mU'f 

Urtniktiiu* 
Kaluit    .. 
Aa|>lMilt 
rrfftlltirr  -All 

IVani  ami  aiit'lt** 

n«h 

Cbc-mtrab 


.  .11  umber. 

.    ..    IntI*. 

|HHIII«lli. 

.  .    KAlltill*. 

l«»ktU.. 
.    iMiiilirl*. 
.  .lull*. . 
.   •!<». . . . 
.   biinhrlk.. 
.  ..|««»illl<U 
.  .  .«l«i. . . 
,    .    .'li*... 

.  iti>. 
.  .iiiiniU  r. 

.    Uitlk.. 

,  .  .|Mllll|l|».  . 

.In    .. 

.  .  .o»nl».. 
.  .iiuinUT.. 
,  .  .tHrtltiil«.  . 
.  .iiiiinU-r.. 

.  .Iwrn'i*  . 

••If*-. 

.  rmii-*.. 

. .  hfMil*  . 

Ii»ii«. . 

.  .imiiiU'r. 

loll*    . 

ti«»ki't». 
.     ..  .1.. 
iNH-kM*"" 

liMIl* 

-   !««• 
. . .  l«nvU 

litii*. . 
.  l«4-kiMri<«.  ■ 
.  niinilirr.. 

«1«i. 

<!«». 

•to   . 

I«('kaci«> 
. .  .iMfTrU. 

IfiCI*. 


I 


1.  ret.  Ill 

3.371 

•                                B     •     a     « 

vaft,im 

M.aw 

iJB.tao 

'i.i%4.ftW 

If 

.ST&.UOU 

4.MO.0IO 

l.rji.3S7 

'2,T£2 

m.fOa 

l.ilH 

i.aw 

lUl 

3.460 

1.  CM.  All 

4S.M0 

»«.IUO 

aD.OOD 

•           •  ■ 

II,  OM 

•   •           ■>■*■■ 

WO.  100 

■   ■   -   •           >  •  •  • 

1                     171 

-«           •■**•• 

aoo.€» 

JT.Tiih 


no.  iTfi 


...I 


I 


2.377 


II 
7B 


»7.0» 

TOD 

W.»I7 

122.1117 

27S.ono 
4..'iatf 

2.J7P* 
l.Ubl 
I.11& 

i7i.iaD 


lUO 

soo 

2n.iiM 

2,«t 
1.270 

I. 
I. 

1,7M 

f.M 

U 


IhiitiiH*ti\i*lv  iir  liirv«*lv>«iiitli«>ni  tMiiiiiiitMlitit*fi  nnvivcil  at  Ilaltiiiicin*  duriiiic  the 
yimr  iwnf. 


ArllrU-* 


OMI«i«i       

frnillarf« 
IttiMliltAlr  ^^■k 

TiiiMCftti,  nwliula*  :un<il 
I '««lti<l  M-nl  mcttl 
lUllflMll  tlM  .       . 

S«««lrti4rB 
TrUvmiili  pfoUm   


RrcrlpUL 

tm\m.. 

»i.Mii 

..hft^gthrmtU.. 

i\0Tn 

r.'Tl  . 

«».Q«7.ft7r 

If  mi.. 

».TIA 

*\t*.   .. 

W.IU7 

*U*. ... 

»..<hM 

iHHimln  ... 

a.flr7.7w 

«li.  ... 

»o.iao 

hiinilirr.. 

ab7.(Ui 

.     .                IfilM.  . 

iO.lJP 

iiunilirr.. 

too.  100 

Thui  tAltuUtion  in.  of  «^)um\  far  fmin  inrliHltnir  all  tin*  fi»nii«  of  traffic  that 
oriiriiuiti*  in  the*  Snith  aii«l  thi«l  thvir  market  in  lUltiimirv.  iHir  in  it  aj«m'ni*«l  tliat  all 
i*f  tlHiPv  c^uiinioilitttfi  rintl  thrir  wav  In  lUltinMin*  |iy  water.  Uit  for  tin*  pur|M«i*of 
analyinii  it  may  In*  allownl  that  tin*  t<*nnairp  *>i  M>iitht*ni  oriirin  n<tt  included  will 
oftvt  ativ  tiktinaip*  in  the  tat>U*  tliat  thn-n  ni»t  n*arh  Italtiniorr  hv  «at4*r 

Itodiialif  thb  tooiuife  gi\'eti  la  the  table  to  htmditdweigLt  mini  ap|»lyltif  Uie 
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Norfolk,  Va.,  April  14t  190£. 

Gentlemen:  We,  the  committee  on  improvement  of  Klizal)eth  River,  after  havins 
examined  into  the  question  of  the  proix)Hecl  inland  waterway  lx»twt*(»n  Norfolk  and 
Beaufort  Inlet,  North  Carolina,  reeiHJctfully  rei!onimen<l  that  the  ohaml)er  request 
the  Hon.  Thos.  S.  Martin,  junior  Senator  from  Virginia  and  memlxT  of  the  Commit- 
tee on  Commerce  in  the  United  States  Senate,  to  obtain  from  that  committee  an 
amendment  authorizing  the  apiMjintment  of  a  Board  of  Kn^neern  to  consider  the 
subject  of  an  inland  waterway  from  Norfolk  Ilarlwr,  in  the  State  of  Virginia,  to 
Beaufort  Inlet,  in  the  State  of  North  Carolina,  as  follows: 

**That  theSei'retary  of  War  Ih  hereby  authorized  and  directed  to  appoint  a  Board 
of  EngineerH,  to  consist  of  not  less  than  three  and  not  more  than  live,  and  to  l)e  taken 
from  either  the  active  or  n»tire<l  lint  of  engineers  in  the  service  of  the  I'nitwi  States, 
to  conHi<ler  the  entire  subject  of  a  waterway  of  not  less  than  IG-foot  depth,  from 
Norfolk  Harlx^r,  in  the  State  of  Virginia,  to  Beaufort  Inlet,  in  the  State  of  North 
Carolina,  with  instructions:  First,  to  make  HurvevHcif  all  possible  routes  in  connection 
with  both  the  Albemarle  and  ChesaiK'ake  an<l  Dismal  Swamp  canals,  whether  or  not 
include<l  in  the  rcKH^nt  surveys  made  by  Maj.  James  B.  Quinn  and  Capt.  K.  W.  VanC. 
Lucas  and  re|X)rttHl  toC/ongn»8s  in  Executive  l)<M*ument  No.  202,  Fifty-sixth  Congress, 
second  mission;  and,  second,  to  submit  a  full  report  and  des<Tiption  of  all  these  routes 
with  an  estimate  of  the  t<^>tal  cost  of  the  construction  of  the  same  with  a  depth  of  16 
feet,  including  the  pun>hase  of  any  existing  canal,  with  the  advantages  and  disad- 
vantaget4  of  any  thesi*  foutes,  for  ac<]uisition  by  the  Unite<l  States  for  the  purpose  of 
commen-e  and  defense*." 

RepiHJctfuily  submitte<l  for  the  committee. 

Wm.  Lamb,  Chairman. 

Pkksidext  and  I^)ARn  OP  Directors  Norfolk  Chambkr  ok  Commkrck. 

Further,  on  NovemU'r  26,  1902,  the  following  a^lditionui  rejiort  of  the  committee 
on  improvement  of  Klizal)eth  River  was  adoptc^l  by  the  Inuird  of  directors  of  the 
chaml)er: 

"The  Hon.  John  11.  Small  having  appean^l  U'fore  the  committee  on  improve- 
ment of  Klizalx'th  River  of  the  Norfolk  ChamlKT  of  Commerce  an<l  presented  the 
fi^eat  ini|>ortani*e  of  supplying  the  i)roiK?r  connncrcial  statisti<"S  to  the  Ik)anl  of 
Engineers,  with  a  view  of  securing  the  appropriation  necessary  for  the  work  on  the 
proiK)sed  inland  waterway,  and  rtHpu»sting  that  some  coniiK»tent  jn^rscm  I )e  selected 
to  obtain  an<l  tabulate  the  nec<»ssary  statistics  an<l  data,  therefore  this  committee 
rei'ommends  to  tbe  In^anl  of  directors  that  they  authorize  the  services  of  Se<'retary 
Lumsden  for  the  puri^ost*  of  visiting  tin*  Southern  citie.s  interested  ami  obtaining  the 
necessarv  data,  and  tnat  thev  take  the  proper  steps  to  w^cure  the  funds  necessary  for 
thetrip."^' 

Norfolk,  Va.,  ./»//»/ .y 7,  li*03. 

Gentlemen:  In  compliance  with  the  instructi<aisof  your  lionontble  lK>dy,  I  accom- 
panie<l  in  April,  liKKi,  Congressman  John  H.  Small,  Kin-t  <listrict,  North  Carolina, 
and  Mr.  C.  H.  Forn^t,  H'cn»tarv  Merchants  and  Mannfa<-turers'  .\ss<M'iation,  Balti- 
more, M<1.,  to  the  South  Atlantic  cities,  at  whi<-h  time  the  matter  of  an  inland  water- 
way was  can*fully  ami  fully  ex|>Iaine<l  to  the  various  commercial  organizations  at 
these  |>oints,  and  se^iarate  aiul  aetaile<l  re|M)rts  haveln'en  compileii  })y  them  jonifni- 
ing  the  Ix'netits  which  it  is  ex|H»ct4'd  will  U*  deriveil  by  each  iM»rt.  As  regards  this 
port,  I  transmit  herewith  the  n»sult  of  my  iH*rs<>naI  investigation. 

That  water-lK»me  traii8}M>rtatioii  is  the  chea|K*st  fnrm  has  U'en  s<»  well  demon- 
strateil  that  argument  along  this  line  is  unnecessary,  and  ••(  this  cbanicter  the  least 
costly  is  liarge  transportati<m.  An  inland  waterway  nf  the  nature  deM-ribed,  viz.  of 
a  16-'foot  depth  and  of  sufficient  width.  Mill  make  barge  IninsiM.rtatinn  U't\ve<'n  the 
South  Atlantic  and  North  Atlantic  |>orts  thoroughly  prarti4*al>le,  and  will  result  in 
an  immense  savinff  of  fn*ight  rates  on  business  inten-hangt^l  U'tween  tliMH'  |>oints. 
The  commerce  in  oulky  merchan<liw  U'twifii  theCarolinas.  snutln-astern  territory 
and  the  South  Atlantic  ports,  and  the  North  Atlantic  \y\TU  and  interior  eastern 
points  grows  daily  in  volume,  and  with  chea}H*r  tmnsiM>rtation  the  extent  of  this 
growth  would  natuhilly  l)e  nmch  grt*ater  and  more  rapid. 

The  inland  waterway  proposed  would  av(»itl  the  <iank'en>us  navijration  i»ast  Caj^e 
Hatterasand  the  Diamond  shoals,  which  has  bet*n  ]»n>|Hrly  teruMil  '*the  graveyanl 
of  the  Atlantic,"  and  would  reduce  the  loss  of  lives  and  pro|x'rty  to  a  minimum. 
The  enormity  of  these  dangers  can  l)e  better  appnviate<l  when  it  i-*  stat«d  that  f«»r 
ten  years  beginning  July  1,  1890,  to  June  iW,  B*<X).  the  numU*r  of  hves  lo>t  was  42, 
the  total  number  of  vessels  lost  41,  and  a  total  pro|)ertv  loss  amounting  to  uearlv 
12,600,000. 
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Thi- tu:iriii«  iii-iinitiii*  l>\  th*' Niffr  mill  l^-ttt-r-priitr*  tfl  111.111111!  \\iiiil>i  In*  luaif- 
rialU  Tflui-»«l.  1  \i*rt«»  in  tlt.it  huf  I'lL'Mri-  :i  Lr«*iii*iai  aviia;*!-  n-ihii  li"!i  •■!  Ir««!ii  :it  !<• 
'J.'t  {M  r  • «  i.r  Tilt- I  >tiiii.it>  i-t  -.iv  iiij  Hi  llii«  •liii  •  lioii  «>ii  tin- int.il  ti>'iti;<L'*' •  t  l>ii|k\ 
t  •■(  ,iiti»litii  -  U-Tui  •  II  .'^•Mtli  \il.inii«  aii<l  Ni-nli  Vtl.iiiUi  |->rt»  i- ilillii  n!*  i- i-tiiu;iti% 
l>i:t  -liiHil  {  iiitainh  In*  rt-j.inli-il  a-;ihi«tiir  iii  tin- i-i  i»ii<>iiiii  il  )i.(ii<iiiiii.'  «•>  Inilk) 
fr»  ijjlit-  \-»  Jwiiii  t'.i  -H-  |«niil* 

>••  l.ir  .1- llif  |««iit- •'!  Niirf4ilU.  Piirtj>iiMMitii.  aM«l  \i«W|"i»t    \«-\\»  .m*  « fii.t  ••tii»-«l.  tin* 
hTTi  .ii«-r  ".ix  iii^  t>>  thf-i-  |M<ri«  will  N*  in  tin-  in.ilti-r  •t   Imi>mii-«-<  l!i»iii  \<irti)  aii«i  Nuilli 
<  .ir  -l'i..i.  %ilMi)i  h->\i  iiM>\i*"  \  ia  ritlit  r   tin*  iM-iiial   >\\.iiii|t  (\iiialMr   ttn-    AlU'inarif 
iiii'i  (  rii—a)>«-.ik«-  (  .iii.il.  ai.'l  tli«*  |ir>i«|i4>i  tivt-  iih  ri  a-i-«l    li'i«iiii->'*  fr'iiii   tin'  *<aiiif  ti-iri 
ti  r'>  •       I  til  ft  M-tiii  4-\.iiiiiiia'i>-ii  ii1.1i  till-  x.iiii*'  "I  toff-t  I'liMliiit-  I*  i:r«Mtl\  iii  f\i-i>««« 

•  <t  I '  .1!  ••'  .It.  V  ••!!  i-t  I  ■•iiiiiiiMlit  \ .  :r.ii  |o  nil*-  *>ti  \\  hii'ii  l)ii-  -.iv  iti^.  «'\i-ii  oti  tin-  iiif-H'iil 
ii.".«  '  .t  I.!.  \\..i.i  1  I  ••  L'f»-at  III'  «  -tiMjafi'l  l"l.il  f'iiiiiaci'  "I  ti»r«—t  pTinlMi  f>  ii:«*\iiit; 
tlit'*iiL'ii  "  •  t\Mii  mil-  f'.r  till-  \f.ii  \*MC  Ma-«U.iH  •Jj.'i.mhi.iiiNi  fit  t  in  t>»iiiitl  rniin- 
Nr-  'ri.i- ;i\i-i.i.'i  iri-iL'l'l  rate  i»  >]  *>o  |n  1  th'>i:^iip|  fi-i  1.  whili-  tlif  till  i-xai  (i-<l  liv 
tl.f  I  aii.i!  I    •iii|iitiii«  «  I ' '.*'i  i  I  lit*"  |M  r  f  liiiii-aip|  Iri-t        ri.i*<tt|   ii|fn  a  •  ■•ii-t  r  \  .it:\f  i*«tr 

Ijiilt*  .    ;).•■  ".1%  :ii;:  Ml  tin     tl*  Ik'lil    'at*-  \%«i'lli|    In-    lint    li-"**  tliall    ■**  \-*-t  •  ■■;■?   ft-r  tliiill«;Ml<l 

(•-«■*.  \\li;M  i-f  •  -'.r-i*  It  uttitM  iiaTiir.i!l\  f>>lliiu  iliat  tin  r*- u<>iilil  U*  ti  •  till  •  luirc*'. 
tli<  It  l>\  i-...ikiiiu' .Hi  .t'i«liti«iiiat  •'.iv  iiik' •'!  '.'»  I  •nt^  )Nr  llfii-aii'l  lit  I.  4  -in;.' tin*  i-ti- 
ni.it*  .  i\t..tli  x\i  .III- .lo-iin  •!  I'\  ii-.iilUij  I'iiiiiN  rtiii  II  i«  a  •  ••ii-«'r\ali\f  ••in-.  iIm*  tutal 
Kii\  iiik'  *>>>  S"f«  -I  p:«-lui  t"-  \\"ull  I N'  ?!•»*».  T.'ii*  jnt  aiiimiii 

Oil  I  •i.il.  I'l  u  III.  1 1  t  I.I  ft-  i%:i-  a  iii<<\<-iiii-iil  tliFoiiu'li  tli<--4-  i-aiial'-  **i  ainini  I'l.m^i  tiiii*> 
il<ir:iiL' till-  \f-ar  I'*<|'.'  tin- -  i\  :ii.*  uiiuM  In- aUiijt  (<>  t  i-ntx  {N-r  t<iii  in  Iri-i^jht  r.iti-*.  a* 
ui  II  a-  till  •'a\  Ml.'  •  t  tli<  i>ill  •  li.iri:i  .  \ :/.  I'l  1 1  lit**  ]N-r  ti-ti  Thi*  uniilil  inakf  a  tufal 
Hi\  iii^  ••II  •  -mI  -III; -ill*  lit-  ••!  ***  r'*«>  |ii  r  iiniiiiiii 

(ii-iii'i.tl  Mii-ri  li.iii<iioi- t'-t  1!  I- ».ii>.<-  iN-ri'-l  InI\\i-«-ii  iI,i-  .-aliii-  t*-rritiir)i-«  .itnuMiiti'*! 
t  I  .il«.«,t  •»!•. 11*1  ?,.!■...  ii|Hi|  u  1,11 'i  il  !-«  *!iM.;iT»-.|  t?'i  !•■  W'iJiJIn  .1  'a\iii,;"I  iinl  !«•*" 
tliaii    *1     I'll    t>  ti.    !!.•  !'i>!ii  u'  (!>•-   <••'!    •  I.  ifL'*-        rill'*   \\<-<il<l    ri-tilt    .h    il.t    -a\  iitt;  ••( 

^S4l  •■«•  p   r    ar.liilii         I    I  I.I     1 It.llii  i>i|-  I  ••I|i1|iih|;||i-« 

Mil  -*■  '..riiri  -  Il  .  \\  ith  il.i-  jifi  -■  1.1  ii.'\i  II  flit.  :iii<l  III  ri  ti  rriin:  iti  tin-  iiinvi  nn-iit 
u  liii  II  !'  I-  I-  .  ■  \  I  -I  Uoii'!  )>i-  I  rt-.i(i-*l  I  \  till-  \\  .iti  r  v\  .i\  .1-  |-ii<|mi<n  f{  i>iir  1  -liiu.iti'^ 
Il  <.-t  tii  1  • -«.'r .! \   Ix   a  inatfi  r  I  t   -jn  •  iil:it.i>ii       In    niakinL'  tl.i-f  i--1iiii.iti  *>.  Ii>iui  \<  r. 

•  \\.-M.il  I  .1.1  .I'll  tit:'.ii  !■■  ll.i  f  :i""ii'it;'«  iiiLiMit)  il  |..ri-I  pr-  -li;!  !-.  Ii-rt ili/«  p-.  inttun. 
.11.  I  I  -ttiiii  •>•  •  >l  i>r>*tMi  1-  ^«  !..•  I.  ii-'H  iiii>\(-  liniii   till-  ti  :nt'r\  Tjiiin-*!   I>\  tin*  \iati-r» 

•  •!  I  a-*i  ri.  NiiTt  II  (  ar>>liri.i  \  ..1  a  '  'a' I  I  -|n  ak  •■!  I  hi-  ihi'M  n  1  nt  u  if  li  a  ^trufiu'  |m>«*i- 
l<i.it\  "t  1.ir»'«-l\  ri-|.*  at.nu'  ^^  I'-i-  ii>-i>  :t|']*«ar  in  tlic  ri-)H.rt«  nt  tl.i- 1  :lii*« '-t  W  ilinihi!- 
t-  n  Ni*»i..  »'.  kji-t'-ii.  NI<r>  III  .i>l  (  it\.  W  .i-l  irijlnn.  *  iriii.N  .111-.  Tarl-tin,  l-il<-nti>n, 
Ni.-l  I  li/aiN  Vi  <  'tx .  N  4  It  t-  I  '•  .ir!\  a  f.u  t  tL.tt  il.i-  .ill  r.ii!  r.iti-  fp>ni  tlir-t*  1  itii*<i 
an>l  .I'ljai  •  ?  !  *-  r".^■r\  a'^  1  ••i.*>i>|i  r.idU  I.i^tIh  r  ttiai.  t^•-  r.i'i-  w  liii  li  M<inM  In-  niaili-  liv 
hlii.i  I  xi'-^M  !  ■  ■  •  ar.'f  I'liin  tln-i-  j-iint-  t-'!lii  I.ir',;i  r  luifji  •■**  \  «'<•««•  I  ii|M>r:itMik' tliri'tlk'il 
till-  p'-|-  ■•  ■      '..iiii'l  uaTi  r\\a\  ainl  l!n  in  •   !..  r'n-  r.i-liTti  j-  M* 

1    !it.  I     i:- !.   i-\.iM!.i..iTi..ti   I-:   ti.i-  r*  {••■ri   nii   ii.ri  rnai    1  •  1.  nii-rii*  i"t    tin-  1  aU-tiiliir 

\*  At   ;•■»!!. .it    .1' ■     niii.ij  t"  t|,i    ti|«ir1i>|tl ll..  1  r  iii  1  I..1T v.'i- 1  f  t In- *».i!:lt  >tf    \Iari«* 

('.III. I.,  till  ■  ■■:  II  •■  r  iti  -  ■  It  *l.i  l.iki-*  ^« }  I-  Il  tii>\i  ;i  I  I  t  I  i.n.li-r-i.iii'l  t"  In'  aiiaii»- 
J*. .11-  •  .  :>..'  I  i..;...«-.|  \\  .iti  ru.i\  wi  T*  in  r.  himI  n-i'ii'-'f-  uni-  !i  till.  •■!  tin-  1i>ii-iiiilf 
r.i'i  -  ■  :  ''t-  ».i  f  ..i-!-  ..f  •;.i-  I  ..iiii'r  \  \\  ti.li-  I  1 1  In  I  I-  'h  \i  tlii-rr  w.i'iM  In-  ".iii  1 1  an 
i-n-.f:.  .»'.-  -.ffi'i'.ii  :i  t'n-  i-.-t  ■!  M.ii,*|-.rt.iti"n  t^it ■  ijli  tin-  tirn'..f\  in  •  ;!-!•  ni 
i  .ir<-i:i.a  \  .1  *'■•  f"-.'i  -in.*i.'i -ti  •!  a'-«*\i  \  i-t  a  •  i-ii^  1  \.iti\t  •«tin..iii-  w-'il-l  1 1  r* 
taii.ix  ii..iki-  •!  .  }''|-''*.'ii  \  la  tit.-  ri-n»t.a'  i  ■iin;  ;iti  ■!  \  illi  tin-  alt  r-ait  i-ut«  .  at 
li  a»t  f  \«  >  ■  ;  '*!  «  I  .III!  Mit.iMi- t"  k'l^*' aii\  <iif.r!i>i  ti«:Mrt- .1- l>i  tlii-  }ir<i|MiM  il  niii\i>- 
II II  !.t  l''.f  '  i-!ij  -  I'l  I-  11}  ".It  a  1  "ri-*  r\  .iTi\i'  •  -Tjmi.i'i-  •  1  '.'■'  •■■>  t  -n'  |»-r  aiinuin  «  ith 
M  t '  f  -'t^'l.  •'■  .j'  !  f  .iti  \  .1  .1''  f  .i:l  •■:  *  t  |N  r  ♦  I.,  tl.i  -.i\  siii*  A"  |N-r  t)ii«  t  ftiinati  wmili! 
In-  ^.•  I-  f  t'-'i    •  '   .1  •■••a!  »'a\  .l.j  •  1  •».«••. i»*«  \n  i  :iii;ii|ii, 

^■-  I  If  .1-  !•  I  •  !■  I  Til-  ••i»t-«  It  ?li!-  |-'ft  ;i:.'!  til'*'  *',\}i  Vl'.iJil.i  |-'ri-  .-i.:..t  rn»^|. 
la*     !♦.!?».  t". -".■.•••  rl.,it    I*   I- if   littli- I  I'jiMijMii.n  .  pf  .iil'.i  a  i\    !.;!:•■  i  r  I. -t  n,<  n  han 

•  i:-*  l>  !■  /  I  \>  li.it./i  li.  all- 1  •  t  till-  lii-.l\  \  I  "11  lit i>- 1. til-*  .tl:i.>"i|  f  hi'  1  :.!  iri-  i-m  -m  11  h  lit  |n 
U  t  w.  .  1,  •*..  ••.■■.ill  Vll.indi  |*>r1- aii-l  )>.kh!n,.>ri-.  rii.i.i'lt!|'l.:.i  Ni  \\  ^-  rk.  alfl  I**- •?•■ 
t'-it  \\  I  .11  Pit'fixri  nnaMt  t'l  iii'iti  4tf  un>  n-Uaii'ak'*' M  !.:•  Il  ^^iiMJ'l  ai  I  iMf  i>n  till- 
|Mr*i   "ilaf  •■  .-  :.i  -• 

I  III  I  ■■  I.  riiti  ri  -■'  .iT  N..rt'tJk  ari'l  Ni-w  f^irt  Ni-w  -  -i-.  -  ■•iti-  l'!-:i:i  •-  u  ;'!i  t*:i-  |- -r*-  ■•( 
\\  ..  'jl-  '.  *  '  .ir:«-t.  !..  ••axann.ili.  Ilfjit-w -.i  k  .i:.-l  .l.i' k-'i.\  :i!«-  Tin  Ti>»-i!  ;-ri-*«nt 
til.'  !»••  ♦•  wi  .if  ■.-  If*  III-  ft-  tl.an  .'"i  ••■•  !■  n-  |»  r  .iiinnti  .  .ir.  I  *\i>  -.1 .  mi  j  -r.  rlii- 
H  ■  ;  I  II-  •  .i!ii  Tf  t  •■■  'i.-'ii-  tl..in  *  !••.•»■•  I  f.i-  I  •?-  ■  !  N-rl-  'k  .h.  I  \i  ■.*  ;  ■  r*  Ni  .\  -  .ifi- 
l.-ii -1:1  aji*  ■!  .'1  •'..-  *-i*;:.i--  '-x  'I  .1-  .1.  .  I  I  >..  |.|.  •  I  '..il  M  .1*1  T  !■  :ti:-|-  »*.'f  ■.  !r.  ■■» 
lUi';t'..iri  .1!.  I  ri.t. . I'll  Ij.lr.a  t..  •••■■I'll  \'..ii.*;-  !■  r'-  -  |.r.i.  "..  .1  v  ili-  -.i-i.t- .« -  :r- .111 
N  -Tf-.A  aif-  \.  wi.-rt  N.u-  Il.i-  t...-.  "'t  ■.*"i.  fi,.  i.i.  i  ''..it  rfj,  r.it.  ir-ii.  !!if 
iiitln  r  ltit>'  lUituiifU  alft   I'liiiU'li  tplita   .-  i-i«i  r   '.haii  lr>'in  lla*  liiiXit?'   lUt^' Ni>rtiilk 


1434      BBPORT   OF  THB   0HIB9  OF   BKGIKEEBS,  IT.  8.  ARBlY. 

and  New])ort  News,  will  at  once  explain  thin  situation.  I  have  it  from  certain  of  the 
(•<ml  interest  hen»,  li<»wever.  that  if  the  railroadH  entering  Norfolk  ami  Ncwinirt 
News  favor  th<'se  two  (Nirtn  with  a  rate  ninal  to  that  into  I^ltinion*  and  IMiila<1el- 
phia  the  hnsiness  (*an  proltahly  he  inrn'as^Nl  tenfold,  and  an  effort  will  )h*  made,  I 
am  told,  to  ohtain  thin  cone(*ssion  fnun  the  Viry^inia  eoal-<'arryin{;  linen.  If  thin  Im* 
conHummate<l  the  navinj;  on  coal  iKitwtvn  the  Viiyinia  i>ortri  and  the  S(»nth  Atlantic 
I>ortti  could  l>e  n*aMmahly  i*Htimate<i  at  $100.U0O  per  annum. 

To  Rum  up,  the  total  i*Htimated  siiving  will  l>e  as  follows: 

Foreifl  jmnlurU. — Total  [)ri'«'nt  movement  225,()00,00()  feet  per  annum,  with  a  pres- 
ent avera|2:e  rate  of  $1.75  ))er  t  housand  fcH't,  including?  toll  char^>.  Averaj^  estimated 
savings,  including  abolishment  of  toll,  if  waterway  be  constnictwl,  75  cents  per  thou- 
sand feet,  r>r  a  total  of  $168,750  ikt  annum. 

Coal. — Total  pret<ent  movement  of  10,00()  tons  {ler  annum.  Estimated  saving, 
inclu<ling  toll,  05  cents  jht  ton,  or  a  total  estimated  saving  of  $f),750  \*qt  annum. 

(ieneral  merrhnndine. — Total  saving,  including  toll  charge,  $1  jkt  ton,  or  a  total 
estimated  saving  of  $8<),CX)()  )>er  annum. 

Total  estimated  saving  on  all  commodities,  |>er  annum,  $258,500. 

• 

PROSPECTIVE   MOVEMENT. 

Estimated  saving  on  business  <liverte<l  from  all  rail  for  movement  by  propoecd 
inland  waterway,  :UX),(XK)  tons  at  $2  iK*r  ton,  $<MX),00()  \k't  annum. 

Estimated  tHX»nomy  in  fnMght  rates  on  coal  l>etwt»en  Norfolk  and  South  Atlantic 
ports  via  proiKistHl  inland  waterwav  and  in  event  of  adjustment  of  rates  fn»m  tlie 
mines  to  the  j>orts  of  .N'orfolk  and  >fewi>ort  News,  Va.,  bv  the  Virginia  coal-<'arrving 
roads,  $100,000. 

In  the  foregoing  report  I  have  endeavored  to  \ye  as  brief  as  {Mjssible  and  with  a  dis- 
position to  bunlen  your  honorable  Ixnly  with  a  minimum  amount  ot  <letail,  omitting 
that  which  would  liot  Ik*  entirely  )>ertinent  to  the  matter  in  hand.  It  might  not  Ije 
inappro])riate  to  add  further  that  all  of  the  ]K.'rsons  with  whom  I  have  confernNi  with 
respect  to  this  matter  are  ahiK^t  unanimous  in  the  opinion  that  the  proi)ose<l  inland 
wateni'ay  would  lie  extremely  lM*neticial  to  the  commercial  interests  in  the  territory* 
contiguous  to  and  n^achcnl  fmm  this  proj>osiMl  means  of  comnmnication,  and  the  proj- 
ect st»ems  to  ai>|>eal  to  them  an  one  worthy  of  earnest  consideration  by  the  Ikuird  of 
Engineers  of  tne  Unitetl  States  (tovernment  and  of  a  reasonable  exjinditure  on  it£ 
part. 

ResiH»ctfully,  W.  H.  Li'msdkn, 

Sfcninrtj  and  Traffic  Manager. 

The  Board  ok  Directoim  Norfolk  Chamber  of  CoMMERrn. 


Exhibit  0. 
letter  from  the  wilmington  in.  v.)  chamber  of  commerce. 

April  JtJ,  J 903. 

Dear  Sir:  At  a  meeting  of  the  ChamlHT  of  Commerce  held  this  <lay  (7ih  April) 
the  plan  to  o|H*n  an  inland  waterway  fnmi  (*he?4i|»eiike  lUiy  to  tlu*  .\tlanti(*  ()<van  at 
Beaufort  Inlet,  in  North  Canilina,  was  brnught  U-fore  the  m«H*tiiig  by  Mr.  William 
\V.  Worth,  chairman  of  our  committt'c  i»n  harlxir,  nhippin};,  and  ci>iiini«*nv,  and 
\ery  freely  dis<'usseil,  and  reivive*!  iju*  unanimous  indorM'inent  nf  tlu*  chamlHT. 
It  was  concludeii  by  all  that  such  an  iidand  waterway  would  in  a  gn>at  many  ways 
benefit  this  |M.»rt.  It  would  oiH*n  to  us  an  enf»rmous  territory,  fully  2tM)  niiles  of 
sounds,  besides  the  wide  territorv  tt*  U*  reai'hnl  thert^from  by  umii;:  th«'  rivers  thiw- 
ing  therein,  (xmstitutim;  hundreds  <»f  milt's,  whirh  we  can  not  imw  reach.  It  wiMild 
from  the  ver>' nature  of  things  result  in  the  e>tal>lishing  <*f  banring.  the  <'lKniiN><t 
known  niethcxi  of  transiK>rtation,  liargintr  fn>m  this  iM>rt  outsiile  t«»  Ikiiufort  Inlet 
being  perfei-tly  ()ractical>le  and  safe  at  any  season  of  the  yi^ar. 

This  city  and  imine<liate  vicinity  consunun;  annually  t>(\0(X)  to  75,(MN)  tons  of  l>itu- 
minouacoal.  Barging  from  Cheaafieake  Bay  would  enable  us  to  laml  this  c(»al  tk) 
cents  per  ton  cheaper  than  now  obtainable,  causing  a  savintr  then'by  of  $45,000 
mnDQally,  which  result  would  largely  inerease  Its  usi*.  Wv  ship  by  uater  annually 
75,000,(K)0  feet  of  lumber.  |)oles,  ties,  and  piling;  the  presi^nt  rate  to  I'^ltimon^  is  $4.21') 
per  thousand;  by  bailing  this  lumlier  and  timU>r  could  U»  landnl  in  Ikiltimon*  and 
other  Chesapeake  Bay  markets  $1.75  jier  thousiuid  cheajier,  thea*by  causing  a  sav- 
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Vessels  arrived  during  the  year  1902.     ( Coastwise. ) — Continued. 
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Clover  seed bags . . 

Railroad  iron tons. . 

Demilohns number. . 

Kainit tons. . 

Asphalt do 

Fertilizer  suit do 

Oil gallonn. . 

Guano tonn. . 

Lead 


Quantity. 


General  merchandise packages. 

Ballast 

In  transit 

Light 


Phosphate  rwk t<)ns. . 

Grain 

Lumber feet. . 

Molding  sand. .-. tons. . 

Cement do 

Fertilizers <lo 

Naphtha gallons. . 

Canned  goods cases. . 
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iGuano tons. . 

do do 
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'   *  44,346" 
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Tonnage. 
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14,889 
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896 
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28.188 
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2,651,277 


It  is  mach  to  be  regretted  that,  for  the  purpose  of  this  report,  the  above  tables  do 
not  show  the  entire  quantities  of  coramcHiities  carrieil  coastwise,  with  their  values, 
in  order  that  the  question  under  consideration  could  be  roviewe<l  with  the  greatest 
accuracy  as  to  the  traffic  affected.  In  the  absence  of  such  complete  information, 
certain  inferences,  which  may  be  considered  reasonably  correct,  may  be  drawn  from 
an  examination  of  the  statistics  now  in  hand. 

The  character  of  the  commodities  enumerated  indicates  that  a  large  part  of  the 
tonnage  noted  originates  in  the  waters,  on  the  shores  and  tributaries  of  the  Chesa- 
peake Bay,  being  oysters,  fish,  fruits,  vegetables,  and  other  products  of  this  rich 
track  farming  and  agricultural  section.  In  passing  it  may  Ixi  noted  that  the  improve- 
ment of  the  inland  water  connection  between  the  C'hesaiHiake  Bay  and  the  North 
Carolina  sounds,  and  making  the  same  free,  will  afford  the  tnick  farmers  of  eastern 
North  Oux>lina  and  Vimnia  more  accessible  markets  in  Norfolk,  Washington,  Phil- 
adelphia, arid  New  York,  and  will  practically  widen  the  productive  area  surround- 
ing the  Chesapeake  Bay  to  include  eastern  North  Carolina.  A  large  part  of  the 
Cliesapeake  Bay  traflBc  is  handled  in  small  sailing  vessels  ran^rig  from  10  to  50  tons. 
Another  large  element  of  this  traffic  is  the  general  merchandise  which  is  distributed 
through  most  of  this  area  by  regular  steamer  lines. 

Paasing  over  this  large  volume  of  Chesai)eake  Bay  business,  the  two  remaining 
elements  that  are  pertinent  to  this  question  under  discussion  are  the  coastwise  busi- 
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uf  our  port  for  the  year  1 


The  jK.Ti'enta^  lA  <'xport»  whitrh  lEnec  lo  forpijin  purtH  is  mi  Hnuill  that,  fur  all 
prat-tii'al  pur|ii»i(«.  lh<-  whiilc  may  bt-  iix-liiiic*!  in  the  I'ativory  of  coaHtwii>e  Iraile, 
while  Ih<'  xhipiuentH  by  milnixl  ViinHiHt  uliixn'l  liiilin'ly  of  proiluclH  which  would 
pn>bably.  in  the  event  of  Ihe  iii:iUKii ration  of  an  inlatici  waterway,  i«ek  the  advan- 
tages of'thiit  mute  to  northern  and  eaHtem  puinlf,  atid,  for  thit)  reason,  may  likewise 
be  elH»<e<l  iih  L'iNU'twiM;  ehipnienti'. 

The  actual  loiinii;^^  of  thin  eiimineree  for  the  year  IWi  wax  500,000  toni.  Thia 
inL-ludPH  Hhijiini'iiij'  hv  t'iwr  to  inlaiiil  ix'inta  cstiniate<l  at  HO.OOO  tonn.  Of  thia 
amount  the  items  whfrli  iii:iy  lie  iiniiHTiy  i'laiiiiilie<l  iw  t'oartwit^  phipnienta  tu  and 
from  northern  pninli>.  I'uni^ipilinif  f>rinei|>allv  of  cotton,  rice,  naval  ftorcx,  luiiiher, 
crotw-tiep,  laths,  phiii^les,  niai-hinerv,  man u tact iired  products,  and  jienefal  inerchan- 
diw,  a)q;n<tcate  alxxil  4iM>,000  tons. 

The  iteiiiH  of  thiH  coustwin-  traihr,  the  movement  of  which  could  be  ))e«t  anil  tnotit 
prolitahly  condurteil  hy  liartie  Inuifiiortation,  are  collou,  rice,  naval  gtoref,  hnnber, 
cniHi'-lii''',  luths,  (ihiiigle^  and  miu-liinurv,  andajHirtionof  theni&nnfuiiured  jiroilucte, 
fertilizer)<,  iinil  peueral  nierchiintliiH',  with  an  aio^r^tnt*-' hmnaKc of  al>out  :i00,000  tona. 
The  I'xiMiinfc  freight  rati-s  livwiiliiig  vessel  on  ooaatwise  tihipmeiiU  from  (.Jeoige- 
town  lo  northern  porta  are  ai*  follows; 
To  Xew  York  ami  f'liila.lel|.hi8: 

Lunilier,  |«t  thousand ?4. 50 

ShinKlei",  jn-r  thoiimnd 2. 26 

Crow-till",  i-ac-li 15 

Laths,  per  tlioUMind I.  In 

Cotton,  JUT  liale I  ■  1'5 

Rice,  iier  Iwrri'l W) 

Koain,  iht  100  [loumi!- 10 

Siiirils  of  turpentine,  i)er  Uurel W 

Coal,  |ier  ton 1. 1*5 

ConI  wood,  per  eoni 4.60 

Kne  straw,  per  ton 4. 50 

To  Boeton: 

Lumber,  per  thousand 4.75 

OTo««-tiee.  each 1" 

To  Baltimnre: 

Laths,  per  thousand HO 

To  Norfolk  and  PhiladelphiM: 

Coal,  per  ton l-UO 
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Received  at  and  shipped  frorn  Baltimore  during  the  year  190 J — Continued. 


Articles. 


Tobacco,  mauuiactureil pounds. . 

P08t» number. . 

BooUi  and  shoes tonn. . 

Coffee poundH. . 

Naphtha gallonji. . 

Produce baskets. . 

Potatoes bushels . . 

Salt tons.. 

Scrap  Iron do 

Oysters bushels . . 

Dried  apples pounds. . 

Cotton-seed  meal do 

Sumach do 

Cotton  sweeping do 

Telegraph  poles number. . 

Chain tons.. 

Onions pounds. . 

Junk tons . . 

Steel do.... 

Dogwood cords. . 

Lauis number. . 

Nails pounds. . 

Railroad  ties number. . 

Plaster barrels. . 

Peas bags. . 

Strawberries crates. . 

Cabbage head.**. . 

Tankage ? tons. . 

Melons numl>er. . 

Fish  8<rrap tons. . 

Iron  pvrites do 

Cantaloupes baskets . . 

Tomatoes do 

Fruits packages. . 

Old  iron tons. . 

Clover  seed bags. . 

Oysters barrels. . 

Molding  sand tons. . 

Peaches packages. . 

Demiiohns « number. . 

Kainit tons.. 

Asphalt do 

Fertilizer  salt do 

Guano do 

Pears  and  apples packages. . 

Fish barrels. . 

Chemicals tons.. 


Shipments. 


1,824,114 


34,809 

2,454,809 

576,000 


2,722 

1,248 

101 


37,706 


108, 176 


100 


2,377 


3,700 


Receipts. 


3,279 

8.697.739 

129,620 

49 

4,880.000 

1,128,337 

59.870 

1,030 

3,460 

1,689,601 

45.600 

380,100 

20,000 

8,060 

900,100 

171 

800,420 

68 

11 

76 

694,882 

57,428 

257,029 

700 

67,847 

122,817 

273,000 

4,550 

386.250 

2,278 

1,064 

1,115 

176, 130 

27,404 

2,694 

100 

600 

450 

283,844 

2,996 

1,370 

1,480 

1,100 

1,746 

9,969 

500 

14 


Distinctively  or  largely  ik)uthem  commodities  received  at  Baltimore  during  the 
year  1902. 

Coastwis€y  StaUy  and  irUergtate, 


Articles. 


Cotton bales. 

Tobacco hogsheads. 

Lum  ber feet . 

Fertilizers tons. 

Phosphate  rock do. . . 

Sugar do. . . 

Tobac5co,  manufactured pounds. . . 

Cotton-seed  meal do. . . 

Kailioad  ties number. 

Naval  stores tons. 

Telegraph  poles number. 


Receipts. 


283,806 
55,078 
409,067,672 
26,715 
W,627 
85,584 
8.697,739 

880,100 

257,029 
10.189 

900,100 


This  tabulation  is,  of  course,  far  from  including  all  the  forms  of  traffic  that 
originate  in  the  South  and  find  their  market  in  Baltimore,  nor  is  it  asserted  that  all 
of  these  commodities  find  their  way  to  Baltimore  by  water,  but  for  the  purpose  of 
analjreis  it  may  be  allowed  that  the  tonnage  of  southern  origin  not  included  will 
o^et  an^  tonnage  in  the  table  that  does  not  reach  Baltimore  bv  water. 

BeddCiDg  this  tonnage  given  in  the  table  to  hondredweignt  and  applying  the 
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Uiitf  tH*r  atiiiuin.  and  that  \\\v  n^Uicx'um  in  fmirlit  nlt••^  on  thin  i  la*>ti  i»f  rihiimifntu, 
ImuhiI  ii|Hih  A  «*<in)|«ni«Mi  nf  |»r«7*i*nt  ami  |»niiiiilili*  intiin*  rii»t  ••(  tnirit*|Hirlation  liy 
lianri\  wmilil  niiioimt  \*»  at  l**ai>t  ^Tl'JNiii  |ifr  luiniini. 

Th**  i(«  111  iif  raw  ditiiiii  \ionlil  itn*f«tiiiinl»lv  nlmu  ii  liki*  )>ttt  niiir)i  v:rfati*r  iiirn'SJie 
in  V(>luni«'  an«l  a  pn*|Mirti«inutt<  nMiiu'tinti  in  frfi^rlit  rhaivifi  The  |<ri*H*nt  fn*i^ht  rate 
«m  tlii<«  pHNtiut  Iniiii  4 tfiifv«*li»Hn  tt»  Nrw  Ytirk.  anrihoMii  uImi\«*,  i»  ^.'i  iht  tun.  If 
th«*  int*ri-iL*<4*  in  n*it'ii*t<4  ti(  ('••itim  ^h<»iii<l  )m>.  nf<  ur  liavt*  f«liiiiat4-«l.  *M),(ini)  lialifi, 
w«*itrhinK'  in  n*un>l  nuiiilN>n«  l**.*,'>iM)  ti»n«',  thr  ^iviii^  in  fnM^'lit  lui  thix  iiciu  uouUI 
n-arh  thf  Mim  nf  ;f'rf4.l»:»«».  • 

\Vithi*iit  furthi-r  «>l:il>.iratinn  ttf  iU>lail,  iftt*  m>nli|  Miilniiit  thf  full-iuititf  taM«*  ai 
imlhatiiik' H|»|ir<*\iiiiai«*l\  tli«*  auionnt  «if  iii<'n*aM-i|  riiMiin«'n-«',  inuiiril  iiii<l  iMitwanl, 
nhii'ti  tiiit'ht  U<  i*\)N-«-tit|  tu  U*  iTita  Mini  nil  ui  <Mitnrt*ti*Hti  in  i*«in*^iin<'n«t*  ••(  tin* 
«*ht*a|4>tit<«|  oiuMtwiH*  HatiT  rutfo.  anil  tht*  »*aviii(;  in  fn*i^ht  tlitTiH'ti  U*twf«*n  (ittirye* 
toan  anil  ntirtln-rn  |Hirtf*. 

I'nHliirl 


Raw  mcmn    . 

C'ltl|ii|||riaa|« 

l.iiiiilM'r 
Na^bI  •Inn-* 

Ml«irI1iiiit«iil« 

luwAp)  frviiriil«   liin%>  iiiai  ItiiiiTt 

{••ui  ...       rti.iii»      mn.fiflo 

It  will  U*  ni>i«-l  tliaf  HI  till*  (••ri  Vol  Ilk*  t;iMi-«r  haw  i-«tifM;ii«-*l  th«>  hnthahh'incni 


giinii 

'^^invln 

lll> 

rr<iirhu. 

r-... 

.".'  '•nt 

».v...ato 

I'l  <»i 

r.Mioo 

t4l  III! 

TV.NUD 

.'.  <■> 

2.*eo 

1  iPii 

6.<«U 

PMBtl 

l-i.(W 

.'MMi 

'.Hn 

:v«i> 

I     ii-i.Mn 

M  will  u*  ih>i«-i  thai  III  ini*ii*riv<>ink*  t;iiMi-wr  haw  i-«tiiii;ii«-ii  th«>  hn»iiAtti«*ificn'Wifk 
in  IuiiiNt  at  .lU  iM-r  t-fiii,  in  t'na«-tii-<«  ;it  iiUiiit  liNi  imt  tviit.  in  »*)iiiihrl«7i  at  a)M»iit 
|«iii  l«'r  ifiil.  in  iia\ul  *>liin-^  at  aUuit  Km  i^t  <i-iit.  in  iiiiM*«-llan«*«iiH  pnHJiiriMMt 
al«>nt  1<in|«*r  ii-iit.  and  in  inaaril  (ri*iL'ht-at  iit»<iit  1(7^  iHTft'iit  It  •4-<iMn»«tii  n-.  alM», 
III  U*  \**r\  |<roUi>>li*  that  lh«*  larv«*lv  ini-t4*a««*«l  <MitHur«|  r>hi|*iiiwi1f>  wiMiJil  in\iilv«*a 
ftirnviHiiiitini^rxiMnftion  in  iiniNirtfitif  niaimUt'tun*il  proihictf*  of  mII  kind«,  iviavially 
iu  lK«vy  iuaciiim*ry,  mill  i«u|»|»li(v.  t-nal.  ami  »!i*ni*nil  iiii*r.*haii'li*<(>. 

vahim:  ix«i  iu\(  i:. 

I'litlor  thifi  h««ail  w«>  «an  pnhnnt  no  mnrhiHw  liinin'H.  for  tin*  ri'mnon  that  it  in 
ini|H»Mh|f*  to  pn^ilii-t  wbMt  rali-«  will  Ih'«*oiiii*  ti|M'rati\i*  in  tin*  fvmt  of  thi*  <li'vt*lo|>- 
nifiil  I  if  i^fiT  inuirt|«irtation  hy  thi*  o|ii>iiiii^  <if  mi  mlaiitl  watrr  n»iitt\  in  tin*  alm*ni*«* 
•if  any  ofht  lal  ih>tfl'riiiinatioii  of  tht*  niatti-r  hy  ihr  iiiMiranii'  t-oiniianiiti,  hh  n>|in*- 
N*nio'l  hv  (hr  M*\rRil  UMinU  aiiil  tariff  a*»Miiiatiiin^  hy  whith  iIh'm*  rAtvn  sr^*  r«*tfn- 
lata^l.  Ylii*  iti-iii  iliitf>  iii<t  al  |in-M-nt  aiiMiiint  to  a  wr)  irr^iit  •••iin,  anil  thr  pn'\ailinK 
rati-*  ft»r  i*iii|>Mii-iit>*  h\  »ii-Hiii  undi-r  «lti-k  an*  alnmh  mi  |.<«  that  it  if*  hanllv  to  U* 
i*«l«i1i^l  that  a\ir\  tnali  rial  rt-tlni-tii'ii  in  Mk'k'^'V:(t•'  «'«>-t  will  U*  ntiliml  nii  thin 
ill-Ill  .\r»  a  iiiatti-r«'f  |H-rii*nlap\  h«>wi-\ir.  it  ifni*  that  thrr>-  i«  t^Hiil  imiunl  for 
anti«'i|4tihi;  a  i*«'fi*>iih-nit  !•  mxiih;  on  all  •  la^•4•»•  i<(  ^liipiiunt* 

4  Mil*  of  thi-  1«  a*  lint;  and  i!'"*t  f\inrii-n«*-«l  iiirn-haiit-  and  *hi|>|*i*rf  of  <  ffor^rrt'twii 
haf>  iri\i  n  it  a**  hi«  rMiiii.iti-  that  the  inlaihl  r<ttiti'  >i«>iil>l  |ip>l4thly  ri*Hilt  in  a  rt^ihir- 
tioii  on  iiihli-r-ihvk  iiia*t«ii<^'  xio^l  »hi|»iiii-Mt»  fnitn  th«  |in— ■•nt  a\**ratfi*  rati*  to  om*- 
lifth  of  1  iii-ri«*nl  Tin-  |trf-4-fit  rair  f'-r  \i*<«-i'l  ■hipinnitfi  kii  d*i  k  i«  -4  |N*r«*i*ni.  A 
oirrt<fi|ii*ndiiikr  r^^luftiiin  "H  thi<  item  would  niran  tin-  -iili«iitiitbin  iff  foiir-llfth-  of  1 
|i«*r  i'«*nt  f*>r  ihi*  |in-^*nt  rati*  of  -I  t«*r  o'tit  Tin*  uxfratfi*  nilf  of  luarin**  iiiNuraniv  on 
all  kimU  tif  pniihirli*.  in«  hidiiitf  (■•th  inwani  ami  oiiiwanl  fri-ikditi*.  i<i  ••«tiniatii|  hy 
iiiii*  «>f  oiir  iiii«*t  r\|i«*rii'iii^'il  -hip  hr<>k«T^  a(  1'  ]m*r  ivnl  lliit  m*  havt*  foiitiil  it  ini|H«*- 
pihir  to  arri\i*  at  an\  -iiii»fat  ti>r\  axi-rap*  rati*  and  havr  lian^l  fiir  fah-ulatittn"  U|h»ii 
tin*  rali^  f'^r  ihr  M*|4ir.i!i*  i-la»w«  **i  artn  h*-. 

Till'  liiiiiti-«l  tiiii*  at  oiir  t'oiitiii.ind  Mill  not  «*nahii*  ii"  to  «*nii'r  inti>  a  iniiiuli*  iii^*n«- 
Mitii  of  thi"  |<i>iii(.  i^r  X'*  ■••tiipili*  and  iitll.il*-  thr  'lata  •'••  a-  1>*  affi>rd  a  >  a^i**  '.'*r  an 
alM.|iiii-l%  ni'urat*-  ^lati  ii.i'iit  ••(  thi'  rtirk'riirili-  »«i\iiii;  m  iii<>iiniiii-«*  r*nt  mi*  ha\<* 
inailt*  an  appr^'Xiiiiatr  i  .il-  iil:itiiiii  Ir-iin  \%  hh  h  wi-  fi't-l  jn-titiiil  in  i***tiii).itifii«  tin-  tittal 
n<*  1 1 II I  loll  III  .Ii  tiijl  !••  *  iijM-ii  thi-  pr«-*«-iit  I  ••Miiiii-rt  f  an>l  tin*  prwliahlr  inrrvint*nt  of 
fi|ii|init'ni«>  of  all  «-lu»<fi  of  im-lut  !.•  at  aUmt  (^:i.ul4  \mT  anniiiu. 
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Norfolk,  Va.,  April  14 f  1902. 

Gentlemen:  We,  the  committee  on  improvement  of  Elizal)eth  River,  after  havins 
examined  into  the  question  of  the  proposed  inland  waterway  between  Norfolk  ana 
Beaufort  Inlet,  North  Carolina,  respectfully  recommend  that  the  chamber  request 
the  Hon.  Thos.  S.  Martin,  junior  Senator  from  Virginia  and  member  of  the  Commit- 
tee on  Commerce  in  the  United  States  Senate,  to  obtain  from  that  committee  an 
amendment  authorizing  the  appointment  of  a  Board  of  Engineers  to  consider  the 
subject  of  an  inland  waterwav  from  Norfolk  Harbor,  in  the  State  of  Virginia,  to 
Beaufort  Inlet,  in  the  State  of  North  Carolina,  as  follows: 

"That  the  Secretary  of  War  is  hereby  authorized  and  directed  to  appoint  a  Board 
of  Engineers,  to  consist  of  not  less  than  three  and  not  more  than  live,  and  to  be  taken 
from  either  the  active  or  retired  list  of  engineers  in  the  service  of  the  United  States, 
to  consider  the  entire  subject  of  a  waterway  of  not  less  than  16- foot  depth,  from 
Norfolk  Harlwr,  in  the  State  of  Virginia,  to  Beaufort  Inlet,  in  the  State  of  North 
Carolina,  with  instructions:  First,  to  make  surveys  of  all  possible  routes  in  connection 
with  both  the  Albemarle  and  Chesapeake  and  Dismal  Swamp  canals,  whether  or  not 
included  in  the  recejit  surveys  made  by  Maj.  James  B.  Quinn  and  Capt.  E.  W.  VanC. 
Lucas  and  reported  to  Congress  in  Executive  Document  No.  202,  Fifty -sixth  Congress, 
second  session;  and,  second,  to  submit  a  full  report  and  desc^ription  of  all  these  routes 
with  an  estimate  of  the  total  cost  of  the  construction  of  the  same  with  a  depth  of  16 
feet,  including  the  purchase  of  any  existing  canal,  with  the  advantages  and  disad- 
vantages of  any  these  foutes,  for  acquisition  by  the  United  States  for  the  purpose  of 
commerce  and  defense.*' 

Respectfully  submitted  for  the  committee. 

Wm.  Lamb,  Chairman. 

President  and  Board  op  Directors  Norfolk  Chambp:r  ok  Commerce. 

Further,  on  November  26,  1902,  the  following  additional  report  of  the  committee 
on  improvement  of  Elizabeth  River  was  adopted  ])y  the  board  of  directors  of  the 
chaml>er: 

"The  Hon.  John  H.  Small  having  appeare<l  l)efore  the  committee  on  improve- 
ment of  Elizabeth  River  of  the  Nortolk  Chaml^er  of  Commerce  aiul  presented  the 
great  importance  of  supplying  the  proper  commercial  statistics  to  the  Board  of 
Engineers,  with  a  view  or  securing  the  appropriation  necessary  for  the  work  on  the 
proposed  inland  waterway,  and  requesting  that  some  ('oni|>etent  j)erson  be  selected 
to  obtain  and  tabulate  the  necessary  statistics  and  data,  therefore  this  committee 
recommends  to  the  board  of  directors  that  they  authorize  the  services  of  Secretary 
Lumsden  for  the  purpose  of  visiting  the  Southern  cities  interested  and  obtaining  the 
necessary  data,  and  tnat  they  take  the  proper  steps  to  secure  the  funds  necessary  for 
tlie  trip." 

Norfolk,  Va.,  July  81^  1903, 

Gentlemen:  In  compliance  with  the  instructions  of  your  honorable  lx>dy,  I  accom- 
panied in  April,  1903,  Congressman  John  H.  Small,  Firnt  district.  North  Carolina, 
and  Mr.  C.  H.  Forrest,  secretary  Merchants  and  Manufacturers*  Association,  Balti- 
more, Md.,  to  the  South  Atlantic  cities,  at  which  time  the  matter  of  an  inland  water- 
way was  carefully  and  fully  explained  to  the  various  commercial  organizations  at 
these  points,  and  separate  and  uetailed  reports  have  been  compiled  by  them  concern- 
ing the  l)enefits  which  it  is  expected  will  be  derived  by  each  jwrt.  As  regards  this 
port,  I  transmit  herewith  the  result  of  my  i)ersonal  investigation. 

That  water-borne  transportation  is  the  cheapest  form  has  been  so  w^ell  demon- 
strated that  argument  along  this  line  is  unnecessary,  and  of  this  character  the  least 
costly  is  barge  transportation.  An  inland  waterway  of  the  nature  described,  viz,  of 
a  16-foot  depth  and  of  sufficient  width,  will  make  barge  transportation  between  the 
South  Atlantic  and  North  Atlantic  |>orts  thoroughly  i)racticable,  and  will  result  in 
an  immense  saving  of  freight  rates  on  business  interchanged  Ix'tween  those  points. 
The  commerce  in  bulky  merchandise  between  the  Carolinas,  southeastern  territory 
and  the  South  Atlantic  ports,  and  the  North  Atlantic  ports  and  interior  eastern 
points  grows  daily  in  volume,  and  with  cheaper  transportation  the  extent  of  this 
growth  would  naturally  be  much  greater  and  more  rapid. 

The  inland  waterway  proposed  would  avoid  the  dangerous  navigation  past  Cape 
Hatteras  and  the  Diamond  shoals,  w^hich  has  been  properly  termed  '*the  graveyard 
of  the  Atlantic,"  and  would  reduce  the  loss  of  lives  and  proj>erty  to  a  minimum. 
The  enormity  of  these  dangers  can  be  better  appreciated  when  it  is  stated  that  for 
ten  years  beginning  July  1,  1890,  to  June  30,  1900,  the  number  <^»f  lives  lost  was  42, 
the  total  number  oi  vessels  lost  41,  and  a  total  property  loss  amounting  to  nearly 
12,500,000. 
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The  marine  insurance  by  the  safer  and  better-protected  channel  would  be  mate- 
rially reduced;  exjHjrta  in  that  line  figure  a  general  average  reduction  of  from  20  to 
25  |>er  cent.  The  estimate  of  saving  in  this  direction  on  the  t«tal  tonnage  of  bulky 
commodities  bet\vei>n  South  Atlantic  and  North  Atlantic  jwrts  is  difficult  to  estimate, 
but  should  certainly  be  regarded  as  a  factor  in  the  economical  handling  of  bulky 
freights  1x4 ween  these  points. 

iSo  far  as  the  ports  of  Norfolk,  Portsmouth,  and  Newport  News  are  concerned,  the 
greater  saving  to  these  ports  will  be  in  the  matter  of  business  from  North  and  South 
Carolina,  which  now  moves  via  either  the  Dismal  Swamp  Canal  or  the  Albemarle 
and  Chesapeake  Canal,  and  the  prospective  increased  business  from  the  same  terri- 
tories. I  find  upon  examination  that  the  value  of  forest  prrxiucts  is  greatly  in  excess 
of  that  of  any  otner  commoditv,  and  is  one  on  which  the  saving,  even  on  the  present 
movement,  would  be  great,  'f  he  estimated  total  tr^nnage  of  forest  products  moving 
through  the  two  canals  for  the  year  1902  was  about  225,000,000  feet  in  round  num- 
V)ers.  The  average  freight  rate  is  $1.50  per  thousand  feet,  while  the  toll  exacted  by 
tbe  canal  companies  is  25  cents  per  thousand  feet.  Based  uix>n  a  conservative  esti- 
mate, the  saving  in  the  freight  rate  would  l)e  not  less  than  50  per  ce«rit  per  thousand 
feet,  while  of  course  it  would  natural Iv  follow  that  there  would  be  no  toll  charge, 
thereby  making  an  additional  saving  of  25  cents  per  thousand  feet.  ITging  this  esti- 
mate, which  we  are  a*<sured  by  leading  lumbermen  is  a  conservative  one,  the  total 
saving  on  forest  products  would  be  $168,750  per  annum. 

On  coal,  of  which  there  was  a  movement  through  these  canals  of  about  15,000  tons 
during  the  year  1902,  the  saving  would  he  about  40  cents  per  ton  in  freight  rates,  as 
well  as  the  saving  of  the  toll  charge,  viz,  25  cents  per  ton.  This  would  make  a  total 
saving  on  coal  shipments  of  $9,750  i)er  annum. 

General  merchandise  for  the  same  j)eriod  between  the  same  territories  amounted 
to  about  80,000  tons,  upon  which  it  is  estimated  there  would  \ye  a  saving  of  not  less 
than  $1  per  ton,  including  the  toll  charge.  This  would  result  in  the  saving  of 
$80,000  per  annum  on  the  miscellaneous  commodities. 

These  fi^i^res  deal  with  the  present  movement,  and  in  referring  to  the  movement 
which  it  18  Ix^lieved  would  l)e  created  by  the  waterway  as  proposed  our  estimates 
miLst  necessarily  be  a  matter  of  speculation.  In  making  these  estimates,  however, 
1  would  call  attention  to  the  enormous  cjuantity  of  forest  products,  fertilizers,  cotton, 
and  cotton-seed  products  which  now  move  from  the  territory  tapped  by  the  waters 
of  eastern  North  Carolina  via  all  rail.  1  speak  of  this  movement  with  a  strong  possi- 
bility of  largely  repeating  what  may  appear  in  the  rejK>rts  of  the  cities  of  Wilming- 
ton, Newbem,  Kinston,  Morehead  City,  Washington,  Greenville,  Tarboro,  Eden  ton, 
and  Elizabeth  City,  N.  C.  It  is  clearly  a  fact  that  the  all-rail  rates  from  these  cities 
and  adjacent  territory  are  considerably  higher  than  the  rate  which  would  Ije  made  by 
small  vessel  or  barge  from  these  points  to  the  larger  barge  or  vessel  operating  through 
the  proposed  inland  waterway  and  thence  to  the  P^astern  ports. 

I  find  upon  examination  of  the  report  on  internal  commerce  for  the  calendar 
year  1900  that,  according  to  the  report  of  the  officer  in  charge  of  the  Sault  Ste.  Marie 
Canal,  the  ton-mile  rates  on  the  I>akes  ^which  movement  I  understand  to  l)e  analo- 
gous to  this  proposed  waterway)  were  in  round  numl)ers  one-tenth  of  the  ton-mile 
rates  of  the  railroads  of  the  country.  While  I  do  not  Ix'lieve  there  would  be  such  an 
enormous  difference  in  the  cost  of  transportation  through  the  territory  in  eastern 
Carolina  via  the  route  suggested  alx)ve,  yet  a  conservative  estimate  would  cer- 
tainly make  the  proportion  via  this  route,  as  compared  v.  ith  the  all-rail  route,  at 
least  two-fifths.  1  am  unable  to  give  any  detailed  figures  as  to  this  proposed  move- 
ment, but  basing  same  upon  a  conservative  estimate  of  300,000  tons  ]>er  annum  with 
a  through-freight  rate  via  all  rail  of  $4  per  ton,  the  saving  as  per  this  estimate  would 
be  $2  per  ton,  or  a  total  saving  of  $(>00,000  i>er  annum. 

So  far  as  the  commerce  between  this  port  and  the  South  Atlantic  ports  is  concerned, 
I  am  frank  to  state  that  it  is  of  little  consequence,  practically  little  or  no  merchan- 
dise being  exchanged,  and  of  the  heavv  commodities  almost  the  entire  movement  is 
lx?tween  the  South  Atlantic  ports  and  Baltimore,  Philadelphia,  New  York,  and  Bos- 
ton. We  are  therefore  unable  to  indicate  any  advantage  which  would  accrue  on  this 
particular  business. 

The  coal  interests  at  Norfolk  and  Newport  News  do  some  business  wnth  the  ports  of 
Wilmington,  Charleston,  Savannah,  Brunswick,  and  Jacksonville.  The  total  present 
tonnage,  however,  is  not  more  than  25,000  tons  per  annum,  and  the  saving  on  this 
would  not  amount  to  more  than  $10,000.  The  ports  of  Norfolk  and  Newport  News  are 
handicapped  in  this  business  by  reason  of  the  fact  that  water  transportation  from 
Baltimore  and  Philadelphia  to  South  Atlantic  ports  is  practically  the  same  as  from 
Norfolk  and  Newport  News.  This,  together  with  the  fact  that  the  rate  from  the 
mines  into  Baltimore  and  Philadelphia  is  lower  than  from  the  mines  into  Norfolk 
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the  lower  lakeH,  and  ))etween  Duluth  on  the  one  side,  and  Bofi^o  and  Cleveland  on 
the  other,  were  reduced  very  materially.  The  amount  in  dollars  and  cents  I  do  not 
now  re<*all. 

Applyinj?  the  tci?t  to  our  own  honui  ix>rt,  Georgetown,  the  rate  of  freight  by  vessel 
tranHiK)'rtati()n  in  now  and  ha8  Ijeen  from  $5.50  to  ^  ])er  thousand  feet  for  lumber  to 
Phila<leli»hia  and  Nc^w  York.  The  Atlantic  Coast  Lumber  Company  found  it  neces- 
sary to  renort  to  a  regular  line  of  Hteamfilnps  carrying  from  1,200,000  to  1,5002000  ft»ot 
of  luiiil)er,  built  eBiKvially  for  lunilx^r  and  other  bulky  freight  transnortation,  and 
pnu'tic^lly  nothing  more  than  large  sea-goine  self-propelling  barges.  By  this  means 
the  said  freight  rate  on  lumlxT  wa8  re<luced  from  $5.50  to  $2.75  to  Philaidelphia,  and 
from  $6  to  $3.50  to  New  York.  Before  adopting  the  said  steamship  system,  said 
comjmny  intended  to  re-sort  to  the  Rvntem  of  barge  transportation — that  is,  bargen 
towe<l  bv  seagoing  tug  iM^ata,  but  found  upon  investigation  that  the  necessary  pas- 
sage of  llatteras  wa»  an  innurmountable  difliculty.  Had  this  system  of  transporta- 
tion l)een  powible,  fn*ightH  would  have  been  redu(«<l  to  $2  per  thousand  to  New 
York  and  pro|)ortionatelyto  Philadelphia,  and  all  of  the  concurrent  advantages  to  be 
derived  from  this  BVHtem  wouM  have  l)een  enjoye<l  by  the  company. 

Were  the  nyHtem  of  towing  barges  with  a  capacity  of  600,000  feet  in  vogue,  when 
reaching  New  York,  they  would  Ik*  enabled  to  go  direct  to  the  d(wk  where  the  hnn- 
l>er  wouM  be  discharged,  inst^'ad  of  having  the  expenw^  of  lighterage  on  small  boata, 
as  the  Atlantic  Coa£>t  Lumlx^r  Conijmny  is  compelled  at  the  present  time  to  do  with 
its  steamers. 

I  have  the  honor  to  1h«,  very  resiKM'tfully,  yours, 

Frskman  S.  Fabr. 

Hon.  Waltek  Hazard, 

Chairman  ComjuUtce  Board  of  Trade ^  drorgetown,  S.  C. 


LETTER  OK  THE    PRESIDENT   OK   THE    BANK    OK   DARLINGTON. 

Darlington,  S.  C,  May  IS,  190S. 

Dear  Sir:  Your  favor  of  the  Dth  instant  to  Mr.  E.  M.  Mathewes  has  lH?en  handed 
to  me,  with  the  rtM|uest  to  write  you  along  the  line  suggested  in  your  letter.  Mr. 
Mathewt»s  will  reply  to  that  part  relative  to  the  Darlington  Manufacturing  Company. 

I  believe  t!iat  the  inland  waterway  would  be  of  great  a<lvantag(*  to  the  seaport 
towns  and  all  the  adjai^nt  country  along  its  nuite,  and  es|)ecially  those  places  like 
Darlington,  Cheniw,  Ik'nnettsville,  etc.,  which  crould  by  means  of  a  short  railroad 
reach  some  navigable  stream  like  the  (rreat  Pe<lee  and  other  streams. 

I)arlingt<m  County  raises  :I0,(X)0  l)ak»s  of  cotton  and  8,000,000  p<junds  of  tol)act*o, 
besides  other  pnxluct^  and  manufactuHNl  pnxlucts,  and  im|K)rts  laive  rjuantities  of 
pixxlucts  of  various  kinds.  From  January  to  May  two  long  freight  trains  h»avo 
rlorence  every  moniing,  of  25  to  40  l>ox  cars  each,  an<l  are  distributed  from  Darling- 
ton, <m  the  roails  lea<ling  from  hen*  to  Hartsville,  Wadeslmn),  Rennettsville,  etc. 
As  to  what  imrt  of  this  freight  could  Iki  induce<l  to  come  and  go  by  (ieorgetown  is 
entirely  spei'ulative,  but  the  Darlington  fn»ight  could  easily  Ik*  transferred  at  eith«T 
of  the  railroad  bri<lv!es  or  bnmght  here  on  a  short  train  line  from  the  nver. 

It  is  imiKJSsible  to  get  a<*curate  data  of  tonnage  or  shipments,  I>ecaii8c  the  railroad 
has  this  infonnation,  and  it  is  not  to  their  interest  to  give  away  such  infonnation. 

I  fwl  that  it  would  Ik»  to  the  interttf»tof  this  secti<m  to  set*  the  port  of  (feorgi't<»wn 
fully  develoiHNl,  and  the  inland  waterway  c<mstnicte<l,  and  that  an  inten*st  in  the 
same  will  Ix*  taken  by  this  section. 

I,  of  course,  wouM'U*  glad  to  d<»  anything  to  encourage  and  farther  the  work,  but 
I  am  s<irr>*  1  can  not  suggest  anything' wliich  I  cuuld  do. 
Yours  tnily, 

Bright  Williamson. 

Mr.  Walter  Haxard,  <irnrij*Unru,  S.  (\ 


LETTER  OK   THE    DARLIN<iTON    MANrKAfTlTBIKO   COMPANY. 

Darlington,  S.  C..  Mmj  i>^  HMKi. 

Dbar  Sir:  Renlying  t»>  yours  «»f  the  iUh,  Ixy  to  say  that  we  ship  to  New  York  iir 
other  points  in  tne  Vs»l  aUnit  200.000  |M>uiids  of  gooda  monthly.  Our  nresH'iit  rate 
to  New  York  on  these  goods  is  48  cents  |K.*r  100  ponndB.    We  have  taicen  up  the 
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matUT  of  the  frpijcht  imlm  throuirh  ^ieoiKetown  with  Mr.  Kaiiiiiinki,  ImiI  h«v(»  not  m 
\v%  htwnl  from  him,  mt  wt*  (<mn  not  t<*U  vmi  wlmt  the  nit4*  thnui^h  your  |M»rt  nill  In*. 
In  nnrnnl  to  the  other  information  af«k««<l  in  your  h»tter.  we  liaw  n*fern*<i  ftame  tu 
Mr.  Ilriitht  WiUianit«»n.  of  thix  rity.  We  an*  very  anxi«»iiH  to  Hhi|i  our  ipmmIh  thnmgh 
<wei»nn*t*»wn,  and  if  th«*  (Myih*  Lim*  will  <lo  an  vtell  for  lu*  thnuiith  y<Mir  |Mirt  aa 
thn>uirh  <'liarh«it4in  w«*  think  then'  will  U*  little  ditlhnilty  in  ruutiiiK  our  friMida 
thnmirh  <ttN>rK«*t4iwii. 

Youn*.  tnily,  DAKUNuntx  Mn*.  Co., 


Mr.  Waltkh  IIaxaki), 

/Vr#trfr»il  ItiMtrd  of  TViyff,  (iettr^turn^  S.  i\ 


K.  M.  Matiikwbi. 


i.rrrBH  (»r  tub  r>ri*BKixTB?«i»BNT  or  tiik  wa(x*aiiaw  link  «tK  htb^iiicrk. 

CoNWAV.  H.  v.,  .l/<ij/.v.  inns, 

hK\a.<ia:  Keplyinjr  to  ytmr  favor  of  the  2(1  inatant  to  Iium»UKht«  A  (ViUinii  (Vmi- 
|iany.  relative  tu  ratei*  fn»m  <f«*«iriri*t4iwn  to  |M»inti«  north  of  (*a|M'  llatteraiton  ivr^ 
tain' art irhw  uf  fn*iirht,  I  Wy  U\  nk\  that  we  have  not  ^pit  the  <f<*<»rKt*Uiwn  rativ,  or 
noiiM  take  plvaKure  in  naming  them.  Uit  if  vou  will  apply  at  the  otHce  of  the  Clyde 
ljn«*  in  Vftur  eity  they  will  take  ph-aiiiin*  in  funiifthin^r  yoii  with  mnie. 

thir  tlinniKh  nit4*on  naval  i*lon*f«an<l  mttim  inaii  folio wi*:  Itiimn,  |K*rniund  l«rrp|  of 
44N>  |Miundii.  M  (vntii;  Kpirita  tur|M*ntine,  NO  o*nta  iM*r  mund  liam*l;  (N>ttnn.  $2.*V>  \n*T 
nmnd  tiahv  Th«*  aN>ve  if*  fn»m  (Vniway  t4i  New  York.  We  liave  n(»  rat4t«  to  otner 
|Mitnti*  north. 

Wf  hatidU*  very  little  lumlit*r,  i«hintfleti,  <ir  onuv-tiei*  f«ir  northern  i*hipm€*titii.  The 
!mlk  «»f  thin 4*laf««'o(  fn«itrlit  ir«  hanillt^tl  hv  nailing  viiwli*,  whiih  in  takt*n  at  the  niilla 
at  <ieorKi*tiiwn  ratiii  pliin  '10  f^*ntj«  ikt  thoiwaiid  fet*t  f(»r  t4)win^  chanriw.  <hirrate 
«m  thii*  rlan>  in  fl.^O  |N*r  thoiiaantl  f<*«*t. 

AuFiiennir  your  ipitiKtion  ai*  ti>  thi*  eHtimaU**!   n«>ilm*ti(»n   in   ratei*  on  th4*  alMive 
arti«*lti(  mndti'nir  fmm  the  im*  of  l«riee!<  hy  the  pn>piR>ed  n»ut4^-   th<*  inlaml  water 
nHit«»~  I  wituhl  iitati*  tliat  1  think  tlM*  re«hirtion  wouM  at  leai>t  U*  M)  |M*r  (vnt. 
YiHini,  \ery  tnilv, 

I>.  T.  M«  NuLi. 

Mr.  Wai.tbk  1 1  ax  a  his  iietmjfioyrt%^  S,  i\ 


Lrrrva  or  mh.  j.  t.  n%x\Ki». 

(•»»NiimiWN.  S.  (\,  .V*iy  It,  19ns. 

<fKvri.KifB>  Ytiur  l«*ltiT  iif  tilt'  7th  ini»tajit  duly  at  hanti  anti  noUtl.  It4>plyintf  I 
\nx  l<»  Matr  that  ih«*  fn*i^ht  fmm  thii*  |M>rt  to  northrm  |iortf»  <»n  thr  pniihK'ta  whirh 
vi»u  tii«*ntion  in  ai*  follomii: 

(\ial 

Kn»m  NVm  York  tii  t ft»<»ruet4»wn,  jwr  tt»n         f  I.  US 

Knmi  l*hilaili>lphia  to  <  tr<ir|{^'tom-n.  |H*r  toit 1. 00 

Knmi  N«»rfolk  t«»  ^•^'•►nretown.  jwr  t4»n l.<0 

Ki«v,  i  ii^iinn'titwn  ti»  NVw  York,  i^-r  t«m*l 50 

foiton.  ttf^inr»*ti»wn  ti»  NVw  York,  |n»r  l»le \.'Jh 

Hiinfflr",  <t«nirvi't<»wn  to  New  York  an«l  Philaih'Iphia.  \n'T  I.OIK).  7-in4'h  liaf*i«.     1*.  '2S 

C*nM^ti«w,  <  •ei»nri*t4>m  n  to  IWiiKon.  iwr  Il>i'in«'h  Im* 17 

(*nN«i'ti4<fi«  <  M<orij|et4>wn  tii  New  Yora,  |««r  t)A-in«'h  tie 15 

Spirita  tuqH*ntin«\  jwr  l«md ftt 

Riwtn.  in»r  UB»  |M»un«tii tWJ 

(%i«iltt  thin  t»ni)tN't  lie  eimtinunt  to  tiitirvi'town  hy  makinic  uh  tin*  t«*niiinu»,  an*! 
liarK«*  traiuqtortation  <<fitahhfihi*«l  <»n  a  <*oniinuoUN  inland  nMiti*  to  IMiiUnlflphia.  N«*w 
York.  rt4-.,  th««n  iH*rlia|«i  a  n«lu4<tion  may  n«0i»iiahly  U*  ex}«vt4^l.  iHitli  in  fn*i|tlii 
rmtr*  a«  well  aa  inmirmmv  ratin. 

Kurthrr,  I  remain. 

Very  n«|««ifully.  J.  1.  Ili<%ki>. 

Mnwra.  W.  0.  M4iaiMv  F.  S.  Vkuk  W.  lUxAan. 

ihmmiitrr  t»/  Ihe  H*mtrti  *»/  TVinlr.  fimr^i»%ni^  S.  C. 
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the  lower  lakes,  and  l)etween  Diiluth  on  the  one  side,  and  BofCalo  and  Cleveland  on 
the  other,  were  recluce<l  very  materially.  The  amount  in  dollars  and  cents  I  do  not 
now  recall. 

Applying?  the  teat  to  our  own  home  port,  Georgetown,  the  rate  of  freight  by  vessel 
transportation  is  now  and  has  \)een  from  $5.50  to  $6  ])er  thousand  feet  for  lumber  to 
Philadelphia  and  Now  York.  The  Atlantic  Coast  Lumber  Company  found  it  ne^'os- 
sary  to  resort  to  a  regular  line  of  Hteamships  carrying  from  1,200,000  to  l,500j(KX)  fi»c»t 
of  lumber,  built  esjiecially  for  lumber  and  other  bulky  freight  transportation,  and 
practically  nothing  more  than  large  sea-going  self-propelling  Barges.  By  this  means 
the  said  freight  rate  on  luml)er  was  reduced  from  |5.50  to  $2.75  to  Philadelphia,  an<l 
from  $6  to  $3.50  to  New  York.  Before  adopting  the  said  steamship  system,  saici 
comjmny  intended  to  resort  to  the  system  of  bcu^  transportation — that  is,  barges 
towe<l  bv  seagoing  tug  lx>ats,  but  found  upon  investigation  that  the  necessary  pas- 
sage of  llatteras  was  an  insurmountable  difficulty.  Had  this  system  of  transporta- 
tion been  possibU*,  freights  would  have  l)een  reduced  to  $2  per  thousand  to  New 
York  and  proportionately  to  Philadelphia,  and  all  of  the  concurrent  advantages  to  be 
derived  from  this  system  wouM  have  bei»n  enjoyed  by  the  company. 

Were  the  system'  of  towing  l>arges  with  a  capacity  of  600,000  feet  in  vogue,  when 
reaching  New  York,  they  would  Ik*  enabled  to  go  direct  to  the  dock  where  the  lum- 
ber would  be  discharged,  instead  of  having  the  expense  of  lighterage  on  small  boats, 
as  the  Atlantic  Coast  Lumber  Company  is  compelled  at  the  present  time  to  do  with 
its  steamers. 

I  havo  the  honor  to  l>e,  very  re8i>e<rtfully,  yours, 

Freeman  S.  Farr. 

Hon.  Walter  Hazard, 

Cfiairman  Committee  Bo<ird  of  Trade^  Georgetoumy  S,  C, 


LETTER  OF  THE   PRESIDENT  OF  THE   BANK   OP   DARLINGTON. 

Darlington,  S.  C,  Maij  i;?,  190S, 

Dear  Sir:  Your  favor  of  the  9th  instant  to  Mr.  E.  M.  Mathewes  has  been  handed 
to  me,  with  the  recjuest  to  write  you  along  the  line  suggested  in  your  letter.  Mr. 
Mathewes  will  reply  to  that  part  relative  to  the  Darlington  Manufacturing  Company. 

1  believe  that  the  inland  waterway  would  be  of  great  advantage  to  the  seaport 
towns  and  all  the  adjacent  country  along  its  route,  and  esi)ecially  those  places  like 
Darlington,  Cheraw,  Bennettsville,  etc.,  which  could  by  means  of  a  short  railroad 
reach  some  navigable  stream  like  the  Great  Pe<lee  and  other  streams. 

Darlington  County  raises  1^,000  l)ales  of  cotton  and  8,000,000  pounds  of  tobacco, 
besides  other  produce  and  manufactured  products,  and  imports  laive  quantities  of 
products  of  various  kinds.  From  January  to  May  two  long  freight  trains  leave 
Florence  every  morning,  of  25  to  40  l)ox  cars  each,  and  are  distributed  from  Darling- 
ton, on  the  r6a<l«  lea<ling  from  here  to  Hartsville,  Wadesboro,  Bennettsville,  etc. 
As  to  what  part  of  this  freight  could  lie  induced  to  come  and  go  by  Georgetown  is 
entirely  speculative,  but  the  Darlington  fr^Mght  could  easily  be  transferre<l  at  either 
of  the  railroad  bridges  or  brought  here  on  a  short  train  line  from  the  river. 

It  is  imi>ossible  to  get  accurate  data  of  Umnage  or  shipments,  l>ecause  the  railroad 
has  this  information,  and  it  is  not  to  their  interest  to  give  away  such  information. 

I  fc*el  that  it  would  l»e  to  the  interest  of  this  section  to  see  the  port  of  Georgetown 
fully  develope<l,  and  the  inland  waterway  constructed,  and  that  an  interest  in  the 
same  will  l)e  taken  by  this  section. 

I,  of  course,  would* lx»  glad  to  d(»  anything  to  encourage  and  further  the  work,  hut 
I  am  sorry  I  can  not  suggest  anything  which  1  could  do. 
Yours  truly, 

Bright  Willia.msox. 

Mr.  Walter  Hazard,  (Uorgetoim,  S.  (\ 


LKTTEK   ok  the    DARLIN(iTON    MANrFACTTKIKG   rOMP\NV. 

Darungton,  S.  <\,  Mtui  I  J,  i9().i. 

Dear  Sir:  Replying  to  yourn  of  the  9th,  l>eg  to  say  that  we  ship  to  New  York  or 
other  points  in  the  East  aUmt  200.000  {nmnds  of  godos  monthly.  Our  nresent  nite 
to  New  York  on  these  goods  is  48  cents  per  100  pon*^^«     We  have  taicen  up  the 
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mattrr  of  tht*  frc*^rht  imlm  through  (ffer>i)(eU>wn  with  Mr.  Kamiiinki,  IhU  havo  not  m 
yW  h««inl  (n>iii  hiiii,  mi  we*  (<mn  not  U*ll  vtm  what  tht»  nit«»  thnHigh  your  |M»rt  will  In*. 
In  nvanl  t»  the  oth<*r  iiifommtion  iiKk«*i|  in  yiMir  Iftter,  wv  haw  n'f«*m*<l  mint*  tu 
Mr.  liriKht  \Villiaiiif«»n,  of  thin  city.  \\v  an*  wry  anxious  to  i«hi|»  our  ffiMMlH  thnnigh 
(tf^trvi'town,  ati«l  If  tht*  (Myilf  Liiii*  will  (|o  ai«  well  fi»r  uif  thmuith  y<Mir  |Mirt  tm 
thmiiich  rkiarl<«*t«»a  w«*  think  there  will  U>  little  «lillUnilty  in  rtiutiiiK  our  ifiMnia 
thnMiirh  (u*«>r)^*town. 

Y<»un«.  tnily,  DAkUNitTos  Mrti.  (%»., 

R  M.  Matiikwigh. 
Mr.  Waltui  IIaxaki>, 

iWstfimi  liottfd  of  VratU,  ( irurgrtntm^  S.  1\ 


LrrrsR  or  tub  nrrBRixTKN'nKNT  or  tiik  wacx-amaw  link  or  KrK\iiniii. 

Conway,  S.  C,  May  Jf,  I^ns, 

I>K\R  Sim:  It4*|>lyinic  to  your  favor  of  the  'M  inMant  to  BurmuKhH  A  ColliuH  (*oni- 
|i«ny.  relative  t«»  rattv  fn»ni  <M«iinri'town  to  |M»inti«  north  of  (*u|h*  llatt4*raft  «»n  cer- 
tain art  i«*l««  of  fn*iicht,  I  Imv  to  my  that  we  have  n<»t  gi*t  the  (M*<»ivt»town  rat«w,  or 
woul«t  take  pleaitun*  in  naniini;  them,  Init  if  vou  will  apply  at  the  otn(*e  t»f  the  (M\*«le 
IJn«*  in  y«»ur  rity  they  will  take  pli«i«tin'  in  fuminhini;  yoti  with  mnie. 

Our  tlinitigh  nit4»on  naval  Mnn*f«anil  oittnn  iff  ai«  follnwH:  Itiwin,  |ier  n>un<l  )«rrel  of 
4410  |Htun«)f*.  M  n*ntii;  i«piritji  tur|it»ntine,  HO  i<entff  |K*r  n>un«t  liarn*l:  ntttim,  $2..S0  per 
n>un<l  Italt*.  The  ahi>ve  in  fnun  (Vmway  to  New  York.  We  have  mi  raten  to  otiier 
pointi*  ntirth. 

\Vi*  han«tl«*  wry  little  luni))er,  Khinffl<<K,  (*r  enMn-tiei*  for  northern  nhipmentn.  The 
iMilk  of  thiit  rlaiM  «*f  fn«i|rht  n*  hantll««<r  hv  milinir  v«iwli(,  whii-h  i«  taken  at  the  mills 
at  <  •eorv«*tom  n  raten  pliu*  III)  rentu  |ht  thouMUid  fivt  for  towing  rhanriii.  <hir  rale 
on  thii*  rlaw  in  $l.iV)  |ier  thfiiMinil  fift. 

.\nfi»ering  yiMir  ipufition  an  to  the  ef«tiniat4*<)   n^luetiiin   in   ratn«  on  the  aim ve 
arti«*l««  rvMilting  from  the  line  of  l«irg«v  hy  the  pniiM««rcl  Muti*  -the  inlaml  water 
nnitt*-   I  wiHiM  ntate  tluit  I  think  the  riMhietion  would  at  leant  U*  SO  |M*r  ivnt. 
Y<iun«,  \erv  tmlv, 


Mr.  WalTEM  IIaxarh.  Uftfrtfeiu^ni^  S,  /*. 


I>.  T.  M(  Nkili. 


i.rrricM  ok  va.  j.  i.  M\r.\kii. 

ttNoHitimiWN,  S.  (\,  Mn%i  tt,  IMiS. 

(tKNTiKHK^  Your  letti-r  «if  th«*  7th  inntant  «luly  at  lianil  an«l  nole<l.  Iteplyiny  I 
Uv  til  Male  that  thi*  freight  from  thin  {mrt  to  northern  fiortJi  on  the  prmhietn  which 
viMi  iii«*ntti«n  in  an  foUnwn: 

(\ial 

Kmm  New  York  to  <  Georgetown.  |M»r  ton       |1. 25 

From  l*hil»t<*lphia  to  <M«orvelomn.  |ifr  tm*   l.Ort 

From  Norfolk  to  ii«<«irgetiiwn.  |wr  l4»n I.  lO 

Riiv,  i  f4*iffg«*iii« n  to  Nvw  York,  \m-r  Iwrrvl ftO 

t%ilton.  <  tei»rg»»towii  to  New  Y«»rk.  |it»r  Itale 1. 1*5 

^^hinglen,  Uitirgi'town  to  New  York  ami  I*hilaih*lphia,  |ii*r  I.<MV),  7-inrh  lla^i••.     .. 'J5 

C*nM»-tien,  <feiirgi*toi»n  to  RiM^on,  iwr  :iil-im*h  Uv 17 

(*nN«i-tit'it,  iH^irgetown  t«»  Nem  Yora,  |M*r 'M-inrh  tie 15 

Spiritn  tur|H*ntim\  |wr  l«irr«>l iWV 

Riwin.  i«*r  111)  |Miumln tW^ 

(*«>ult|  thin  pro^-t  he  e«>ntinueil  to  <  m<i irgi'tow  n  hy  making  un  the  trniiiniin,  ami 
liarge  trann|*ortation  ivtahlmhe*!  on  a  «Mntiniioii)*  inlami  riHiti*  to  l*hilail«>lphia.  New 
York.  •*tt-.,  th«*fi  |ierlia|«  a  r«^tu(*ti«iii  may  muMinalily  U*  i*x|if<'t«Ml.  Iii»th  in  frvighi 
rmtnt  a«  well  aa  iiiniiraii«v  ratm. 

Kurtlier,  1  remain. 

Very  r«'«|«>ifully,  J.  I.  ll^XiMH. 

MmpIIL  W.   1).   MoRi*%N.  K.  S.   K%RR,  W.   ll\]t%Rli, 

i\imm%ltf<  ttf  the  iUm%mi  *ti  DntiU,  fintr^fiiBtm,  S.  i  \ 
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tere,  as  well  as  an  intimate  acquaintance  with  the  volume  and  character  of  the  natural 
and  manufactured  pnxlucts  of  tlie  territory  tributary  to  Georgetown.  Your  commit- 
tee haa  not  been  able,  in  the  limited  time  at  its  disi)08al,  to  obtain  and  compile  any- 
thing like  complete  (lata  on  these  points,  and  it  has  l>een  compelled,  therefore,  to 
predicate  its  conclusions  to  a  great  extent  upon  its  general  knowledge  of  the  sur- 
rounding conditions.  , 

The  area  traversed  by  the  vast  water  system  centering  at  Georgetown,  compoeed 
of  over  1,000  miles  of  navigable  streams,  watering  two-thirds  of  the  State  of  South 
Carolina  and  a  considerable  portion  of  North  Carolina,  embraces  some  of  the  richest 
and  most  fertile  cotton  and  grain-producing  sections  of  the  State,  as  well  as  vast 
l)o<lie8  of  heavily  timbered  lands  and  swamps,  thickly  studded  with  a  great  variety 
and  almost  inexhaustible  supply  of  valuable  woods.  It  also  includes  the  seats  of  a 
constantly  and  rapidly  increasing  number  of  manufacturing  and  industrial  enter- 
prises, such  as  lumber  mills,  chemical  factories,  snoke  and  hub  factories,  cotton-seed 
oil  mills,  cotton  mills,  canneries,  sash,  door,  and  blind  factories,  carriage  and  wagon 
factories,  and  others.  It  is  naturally  to  be  suppo8e<l  that  a  large  part  of  the  products 
of  these  various  establishments  would  seek  an  outlet  at  Geonsjetown  for  distribution 
to  the  markets  of  the  world  if  cheap  freight  rates  on  coastwise  shipments  could  be 
offered  as  an  inducement.  But,  of  course,  the  extent  to  which  this  advantage  would 
operate  as  a  determining  factor  in  attracting  commerce  to  this  port  must  be  largely 
conjectural,  even  if  we  were  in  possession  of  the  actual  data  showing  the  present  and 
probable  future  volume  of  the  total  output  from  these  sources,  for  the  reason  that  it 
would  be  impossible  to  predict  what  proportion  thereof  might  be  directed  to  other 
points  by  local  conditions  or  by  favorable  railroad  rates  or  by  future  business  and 
trade  conditions. 

While  we  feel  safe,  therefore,  in  declaring,  in  a  general  way,  our  judgment  that 
the  shipments  by  rail  and  water  from  the  interior  to  this  point  would  be  multiplied 
several  fold  in  the  immediate  future  as  a  result  of  the  projected  improvement  in 
transportation  facilities  for  coastwise  exports,  yet  we  are  unable  to  present  in  detail 
the  figures  which  would  demonstrate  conclusively  the  correctness  of  this  opinion. 

In  9ie  matter  of  timl)er  and  cross-ties  alone  your  committee  feels  assured  that  a 
marked  increase  of  receipts  would  quickly  ensue.  There  is  every  reason,  also,  to 
believe  that  the  receipts  of  raw  cotton,  which  now  amount  to  13,242  bales  per 
annum,  would  soon  aggregate  eight  or  ten  times  that  quantity. 

In  this  connection  we  would  refer  to  the  attached  letters  from  Mr.  E.  M.  Mathewes, 
of  the  Darlington  Manufacturing  Company,  and  Mr.  Bright  Williamson,  president  of 
the  Bank  of  Darlington,  S.  C.  The  letter  of  Mr.  Mathewes  shows  that  his  company 
is  now  shipping  to  New  York  and  other  eastern  markets  about  200,000  pounds 
(equal  to  1(X)  tons)  of  cotton  goods  month Iv,  and  that  the  present  freight  rate  on 
these  goods  to  New  York  is  48  cents  \)er  hundred  pounds,  or  $9.60  per  ton.  In  view 
of  the  assured  reduction  in  freight  rates  on  other  products,  such  as  lumber  and  naval 
stores,  which  may  be  confidently  anticipated  from  the  inland  waterway,  there  is  no 
reason  apparent  to  us  why  a  similar  proportionate  saving  should  not  accrue  on  cotton 
goods.  If  this  Ls  true,  it  would  mean  a  saving  to  the  Darlington  Manufacturing 
Company  alone  of  not  less  than  $5,760  per  annum  in  the  cost  of  delivering  its  goods 
in  the  eastern  markets.  This,  it  will  be  observed,  is  the  benefit  to  be  reaped  by  a 
single  establishment.  The  enonnous  expansion  in  the  cotton  manufacturing  indus- 
try which  has  taken  x)lace  of  late  years  and  is  still  going  on  in  South  Carolina, 
notably  in  Darlington,  Florence,  Marion,  Chesterfield,  Sumter,  and  Kershaw  coun- 
ties, as  well  as  in  the  city  of  Columbia  and  in  the  counties  lying  immediately  north 
and  west  of  that  city,  affords  ample  room  for  the  conviction  that  this  item  of  saving 
would  be  nmltiplied  many  times  upon  the  shipments  from  these  sources.  We  make 
no  allusion  here  to  tlie  mill  industry  in  the  Piedmont  region  of  the  State  because  the 
effect  upon  shipments  from  that  source  is  too  remote  and  conjectural  at  present  to 
afford  a  practical  basis  of  comjmrison. 

It  is  well  known  that  the  cotton  mills  of  Columbia,  which  now  constitute  one  of 
the  largest  aggregations  of  manufacturing  enterprises  of  the  most  approved  equip- 
ment in  the  South,  have  for  a  year  ])a^t  l^een  maturing  plans  for  securing  an  outlet 
for  their  products  via  Charleston  or  Georgetown  The  Congaree  and  Santee  rivers 
furnish  tne  means  of  cheap  and  quick  transportation  from  Columbia  to  Georgetown. 
It  may,  we  think,  l)e  reasonably  presumed  that  it^  greater  proximity  to  these  fao 
tories,*  by  securing  cheaper  and  speeilier  transportation  from  the  mills  to  tidewater, 
would  cause  by  far  the  larger  proportion  of  these  shipments  to  seek  Georgetown  as  a 
convenient  and  profitable  station  for  distribution  and  reshipment  to  Northern  an<i 
Eastern  iK)ints.  From  our  general  knowledge  of  the  conditions  we  are  induced  to 
adopt  the  opinion,  therefore,  that  in  the  item  of  cotton  manufactures  alone  the  port 
of  Georgetown  would  derive  an  increased  commerce,  aggregating  probably  15,000 
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nuitU»r  of  th«*  fn*i|rht  ratcn  thmtiich  tteonretown  with  Mr.  Katiiiimki,  Imt  \\mrv  not  m 
yi*t  ht«nl  from  hiiii.  i«>  wt*  c^mn  not  ti*ll  von  wlimt  the  rate  thmuKh  your  |M>rt  will  he. 
In  n*(ninl  t^*  the  other  infoniiation  aMk***!!  in  your  letter,  we  luive  n*ffrrt*«l  mnie  to 
Mr.  lirt^ht  \VillittniM»n,  of  thii*  rity.  We  ar^*  wry  anxi«»U(«  to  i«hi|i  our  frootlH  tlin>ii|rh 
<ti«i»rK«*t«i«in,  and  ;f  th<*  ('ly(h>  l«in«*  will  do  aK  Hell  f<»r  uif  thn»utrh  your  |Nirt  an 
thn)ii}ch  ('luirl««44»n  w«*  think  then*  will  Im*  litth*  diflicnilty  in  nnitiiiK  our  i^ooiia 
thnmtrh  <fe«irv«*town. 

Youn«,  tnily,  DARUMiTos  Mrti.  To., 


Mr.  \Vai.tkk  IIacarii, 


R  M.  MATiiKwn. 


l.KTTSa  <»r  niK  l»l'l'RKtNT«NIlB.ST  or  TUK   WAfX'AMAW    LINK  *\¥  rrrCAlllCRK. 

Cos  WAY,  S.  <\,  .l/<iy«v,  I9ns, 

PkakSik:  Keplyinjr  to  your  favor  < if  the  2(!  instant  to  Hun^iUfthH  A  Collinit  (*oni- 
|iany.  relativt*  to  rativ  fn»ni  <M>«ir)(ft4iwn  to  )N)intr<  north  of  i*tt|N*  llattt^rait  on  (*er- 
tiiin  artirhw  of  fn-iKht,  1  \ny,  to  my  that  we  havt*  n<it  irot  thr  (t(*oiVftown  rattw,  or 
nittild  take  |ih«inin*  in  naniini;  them,  Uit  if  vmi  will  apply  at  the  fiflUv  of  the  Clyde 
lJn«'  in  your  rity  they  will  take  pleaiiun*  in  funui«hintr  yoii  with  itame. 

Our  tliroiiich  ratfton  naval  hton*rian<l  o>tton  i^ai*  folio wri:  It^min,  i^er  munil  )«m*l  of 
4<N)  {iiiundi*.  M  ti'ntii;  ^pirit^  tur|M*ntine,  Hi>(vnt«  int  n»und  )iam*l:  (Litton.  ^..'M)  iH*r 
nmnd  liah*.  ThealMive  in  fn»ni  IVmway  to  New  Vork.  We  liave  no  ratfv  to  otlier 
poiiiti*  north. 

W(«  hatidU*  vt*ry  little  hinilM*r,  NhintfUw,  or  cnw-tiei^  for  northern  i«hipmentii.  The 
Udk  of  thi^  I'laMt  <•<  fr^*iirht  if*  hantll«<«rhv  imilinir  vifM*tK,  whirh  ii«  taken  at  the  niilla 
at  <«r<*r|c«-tiiwn  ratefi  pliii*  .'10  r«*ntii  |N*r  tlxMMunl  ftvt  for  towing  ehanriw.  (hir  rate 
on  thii*  i'Um*  in  1 1  54)  \n*r  thoiwand  f«vt. 

.\iu*i»ennir  your  (pieiiti«in  ai*  to  th«*  e!«timat4«>d   riMluciion   in   ratei«  on  tht*  alM>ve 
artirh^K  mmltinft  from  the  um*  of  Itaritiii  hy  the  pmpowil  niut«»— tht*  inlan«l  water 
nmtr-   I  Would  fitatf  tluit  I  think  tlie  rvilurtion  wiMild  at  leant  U*  TiO  |ier  «vnt. 
Youn«.  verv  inilv. 


Mr.  Waitsm  1Ia£%rii.  /rr»«fj;«l4>ir?i,  N.  i\ 


\\  T.  MrNsiLU 


i.KrrKtt  OK  MM.  J.  I.  ii%/.\kt». 

4tioiiiitiim>WN,  S.  C\,  .V«fy  ts,  I9ns, 

CffCVTtsifK^  Y«»ur  tfttiT  4>(  tli«*  7th  inMant  <hily  at  lianil  anti  noUfl.  lU'plyiny  I 
tnv  til  Mate*  that  thi*  fn*iirht  from  thm  |Mirt  tn  niifth«*ni  |*ortJi  on  thi*  pnHhi«*tii  which 
V<»u  iiHtitiiin  ifi  ai*  folltim-fi: 

(*<Nll 

Kmni  NfW  Ytirk  t«i  < M»«irKet4»wn,  |wr  t^n       |I.  25 

Kniin  Philaih'lphia  t4i  <M*<inri*to«n.  |ifr  t4iii     1.00 

From  Norfolk  l4»  it«<«iivi*t4iwn.  |n*r  t4in l.*0 

Ki*v,  « H<i*rvvtiim n  t<i  Now  Y«irk.  |«t  lairrvl fiO 

t*iitt«in.  < ir«iryi*tiiwn  t4i  N«*w  Yurk.  |i«*r  Itale 1. 1*5 

HhuiKln*.  <i«'«»rK«*t4iwn  t4i  Nt*w  Y(»rk  ami  Thilaih'lphia.  |H*r  l.(MV>.  T-imh  liaj*i".     *.*.  25 

C*nM*-ti<w,  4 ieiinri*t4i« n  to  Il4wt4in,  imt  ItH-ini'h  tn* 17 

OH««-tifit,  <t«^trvet4i«n  to  Nem  Y«ira,  per .'W-imh  tie 15 

^pirita  tur|«*ntim*,  |wr  harr«*l tW 

lii«iin.  |«*r  ItH)  iMkumU <WJ 

(*4iiil«l  thin  pm^t  lie  «*«intiniinl  t«i  <ti<iirKetiiwn  hy  making  in*  the  t4*niiiniif4,  ami 
liarvi*  tnuii*tM>rtati4in  i**tahlinli«*«l  4in  a  4<iintintiMUM  inlami  rout«*  t4i  I'hilaih-lphia.  N«*w 
Y«irk.  «*ti- ,  th4*n  |M'r)ia|«i  a  n^lut-tinn  may  reamniahly  Im*  eJiiHttol.  Uith  in  freight 
ratm  a"  mell  aa  inmiramv  rati  v. 

Kurlhfr,  I  r^*main. 

Vrr>' n«|«<«i fully,  J.  I.  Il\jc%ttii. 

Mcwra.  W.  1>.  MoRt»%H.  K.  H.  K%RN.  W.  IUxarh. 

i\jtmm%tttf  uf  the  ittmtni  t»f  7V«i4|r,  fintrt^turnt  S.  i\ 
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The  following  table  shows  in  detail  the  process  by  which  we  arrive  at  this  result: 


Present  commerce 


Goetof     I 

insurance  j  Reduced 

per  annum  >  cost  on 

based  on  j  reduced 
present    i      rates. 

rateii. 


530,217 


New  commerce 8. 997 

Total 


$5,791 
1,789 


39,214 


7.680 


Total  cost  at  present  rates 139. 214 

Total  cost  at  reduced  rates 7, 580 

Total 81.684 

recapiti:lation. 

To  sum  np  the  eeneral  result  of  vour  committee's  study  and  investigation  of  this 
difficult  and  complex  subject  is  as  follows: 

Estimate  of  total  prolmble  saving  to  the  commerce  of  the  port  of  Georgetown^.  C, 
from  the  reduction  m  freight  rates  and  insurance  consequent  upon  the  establishment 
of  the  inland  waterway: 


^^}^'    ;in™mnce. 


Present  commerce WIG,  563  $24, 426 

New  commerce 348, 650  7, 208 


I 


Total 759,213  81,634 

I  I 

Saving  in  freights $759, 218 

Saving  In  insurance 31, 684 

Total  saving 790, 847 

We  append  to  this  report  as  exhibits  letters  from  Messrs.  Fraser  &  Co.  and  Maj. 
B.  A.  Munnerlyn,  insurance  agents,  upon  the  question  of  marine  insurance  rates. 

We  also  append  a  letter  from  Mr.  J.  I.  Hazard,  a  leading  shipping  ])roker  and 
commission  merchant,  furnishing  valuable  data  as  to  the  prevailing  freight  rates  on 
coastwise  shipments;  an  interesting  and  instructive  lettt?r  from  Mr.  Freeman  S.  Farr, 
president  and  receiver  of  the  Atlantic  Coast  Lumber  Company,  relative  to  the  cheap- 
ness of  barge  transjwrtation,  and  the  great  saving  to  l)o  accomplished  thereby,  and  a 
letter  from  the  Waccwnaw  Line  of  Steamers,  D.  T.  McNeill,  sui>erintendent,  Conway, 
S.  C,  giving  rates  on  naval  stores  and  cotton  from  that  point  via  Geor^town  to  New 
York,  and  estimating  the  reduction  in  rates  by  the  profiosed  barge  transpc^rtation  at 
50  i)er  cent. 
AH  of  which  is  respectfully  submittecL 

W.  D.  Morgan, 
Freeman  8.  Farr, 
Walter  Hazard, 

Committee. 

The  Officers  and  Members  of  the  Board  of  Trade,  Georgetown,  S.  C. 


ShipmnUif  of  lumber  from  Georgeiovm,  S.    (7.,  made  by  Atlantic  Coast  Lumber  Company 

during  year  of  1903. 

Feet. 

January 5»  426, 897 

Kebruarv 7, 128, 426 

March.: 7,333,510 

April 12,747,244 

May 10,2:^,742 

June 9, 764, 851 
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iuatt4»r  of  thr  fn*i|rht  rmtm  through  <  tconreUiwii  with  Mr.  Kaniiiuiki.  iHit  have  not  m 
y«»t  hi«nl  from  hini,  «»  wo  cmn  not  t<*ll  vmi  wlimt  the  niti*  thn>UKh  your  port  will  he. 
In  rt*iainl  U*  the  other  inf(»nii«tion  mikt**!  in  your  letter,  we  have  n*ferre<l  mime  to 
Mr.  Ilriicht  WilliAuiMtn.  of  thiit«nty.  We  an*  very  anxioun  to  iihi|i  our  ikvmmIh  thnniith 
<ieitrvi'town.  an«l  if  the  ('ly<lr  I'auv  will  «lf»  ai«  well  for  im  thn»uich  y«mr  |Mirt  m 
thn>uich  i'liarUwton  wo  think  then*  will  U»  little  tliineulty  in  ruutiuic  «mr  ir«M)da 
throUKh  <  teorvet«>wn. 

Youn*.  truly,  DAKLiMiTos  Mrii.  (%>., 


Mr.  Wai.tkk  llAZAan, 

IWtiiUnt  HiMfd  of  Trtule^  (iftnyftowH,  S.  i  \ 


R  M.  Matukwkh. 


i.vrrsR  or  tub  iiri*BKi!rrBXi>BNT  ok  tub  waix^amaw  mnb  or  KrB\MKia«. 

CVi.vwAV,  S.  (\.  ytnyS,  lUOS, 

I>babSib:  lieplying  to  your  favor  of  the  2(1  inntant  to  Bum>Uf(hii  A  l\»lliiui(VMn- 
fiany.  rvlativi*  to  rattv  fnmi  (t«*iir^*town  to  |N»intf«  mirth  of  ru|M*  llatti^raii  on  cvr- 
tainartielen  of  fnMicht,  1  )mv  ti>  nay  tluit  we  havt*  n<it  (pit  the  tttMrvetown  raten,  or 
wtrtiM  take  pleamire  in  naming  thetii,  \n\X  if  vou  will  apply  at  the  offioe  of  the  (^lytle 
lJn«*  in  ytHir  rity  they  will  take  pleanun*  in  funiiiihinic  y«iu  with  name. 

<  hir  thn>ii|rh  riiU* on  naval  f*tiirt*fi  and  <*iitton  ii*  an  foUown:  ll^imn,  |*(t  nmml  harn»l  of 
4411)  |M»unflii.  M  Cfntn;  ^tiritn  tur|M»ntine,  HO  tvntji  iM»r  n>un<l  liarrel;  (*«»tton,  |2.«S0  iN*r 
n»uml  liahv  The  aN>ve  ij«  fn>m  Conway  t4»  New  York.  We  liave  n«»  ratw  to  otiier 
piiintf*  north. 

Wo  haiidlo  v«*ry  little  luniU*r.  tthinirlois  <>r  cnwu-tiei*  ff>r  n4»rthem  nhipmentn.  The 
iMilk  «»( thin  rlaMi'df  fn*iirht  \n  liamlletl  bv  Mulinir  VfMHi*bi,  whirh  is  taken  at  the  milla 
at  (ieor|roti»%in  rateii  pliin  .'10  ctMitn  |N*r  thcHMUiil  f«H*t  for  towini;  rharyiw.  <hirrat« 
on  thii*  rlaw  in  f  1  ftO  |ii*r  thotwaml  ftvt. 

Annikerini;  your  ipMvtion  an  ti»  the  eiitimatt**!   n«ilurti<in   in   raten  on  the  a) mi ve 
artirUw  nviiltinir  fnmi  the  um*  of  Imniiv  hy  the  pnipcwHl  routi^— the  inland  water 
muto-  I  wi»ul<l  rtate  that  I  think  the  re<luction  would  at  leaM  U*  H^  |ier  cent. 
Y<Hin«,  very  trulv, 

I>.  T.  Mr.NBiLU 

Mr.  Waltbic  IIasarh,  linirt^fUttnt,  S,  i\ 


i.rrrBK  or  hh.  j.  i.  h«x\ici». 

tiBiiiiiiimtwN,  S.  (\,  Mat/  If,  J9ns, 

<fBvrtB«B^  Y«»ur  lottor  of  tho  7th  inntant  duly  at  liand  and  nt»t«*«|.  |{i*plyin^  I 
lirv  t*»  fitato  that  tho  fn*iirht  fn»m  thii*  |Mirt  ti*  nofthoni  |M>rt«  on  the  pnMlueta  which 
vou  iiiontii*n  it*  an  fi»llowi»: 

(\«1 

Fn»m  Now  York  U*  i  ff*onfrtown,  \n»r  ton $1. 35 

Knim  l*hilaili*lphta  to  <t«^inri*town,  |ior  ton   !.00 

Kn»m  Nitrfolk  to  (t«<i»rvi"t4»wn,  ]wt  ton 1.*I0 

Ritv.  i  i4<<fr)n*to« n  to  Now  York,  |tor  l«rrel fiO 

(*tttt«*n.  «te<ini*»town  to  New  York.  \n*T  l«le \,*^ 

ShniicloH.  <  M^»r>t(*town  to  New  Yfirk  and  niila<hdphia,  |>or  1.0(10. 7-inoh  \mi*'\n.     *J.  *25 

<*nM»'tioi«,  i te>»nrHo« n  U*  RcHiton.  iior  :frV-inrh  tio 17 

Owti-tiofi,  4ioi»ncetnwn  to  New  YorB.  jut .'Irt-imh  tie 15 

Spiritn  tur|ientino,  |>er  )«m*l rt5 

Kfwin.  |«*r  1(10  IMHindn i^\ 

t%iiild  thin  prr»)ei-t  he  rontiniint  t«i  <to<i»n(i*town  hy  makinit  tin  the  toniiinun.  ami 
Iwrye  tratifi|Mirtation  (^ntahliPlMNl  on  a  mntinmmn  inland  nHito  to  rhita<lolphia.  Now 
York,  oti'.,  thon  tH*rtia|w*  a  roitu4*tion  may  rvanoiiahly  h«*  ex|i«t't«^l,  Uith  in  (reiicht 
rmtM  a*  well  an  iiunirmmv  rat«^ 

Further,  1  rrtnain. 

Ver>'  rvKfieii fully,  J.  I.  ll%x%Kn. 

W.  V.  Moai»%!<.  F.  S.  Fabm.  W.  II«cabii. 
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the  lower  lakes,  and  between  Duluth  on  the  one  side,  and  Buffalo  and  Cleveland  on 
the  other,  were  reduce<i  very  materially.  The  amount  in  dollars  and  cents  I  do  not 
now  recall. 

Applying?  the  test  to  our  own  home  port,  Georgetown,  the  rate  of  freight  by  vessel 
transportation  is  now  and  ha»  l>een  from  $5.50  to  |6  j)er  thousand  feet  for  lumber  to 
Philadeli)hia  and  Now  York.  The  Atlantic  Coast  Lmnber  Company  found  it  neces- 
sary to  resort  to  a  regular  line  of  steamships  carrying  from  1,200,000  to  1,500,000  ft»et 
of  lumber,  built  esi)eciaUy  for  lumber  and  other  bulky  freight  transportation,  and 
practically  nothing  more  than  large  sea-going  self-propelling  barges.  By  this  means 
the  said  freight  rate  on  lumber  was  reiluced  from  fc.50  to  |2.75  to  Philadelphia,  and 
from  $6  to  13.50  to  Now  York.  Before  adopting  the  said  steamship  system,  said 
company  intended  to  resort  to  the  system  of  barge  transportation — ^that  is,  barges 
towed  bv  seagoing  tug  boats,  but  found  upon  investigation  that  the  necessary  pas- 
sage of  llatteras  was  an  insurmountable  difficulty.  Had  this  system  of  transporta- 
tion been  possible,  freights  would  have  been  reduced  to  $2  per  thousand  to  New 
York  and  proportionately  to  Philadelphia,  and  all  of  the  concurrent  advantages  to  be 
derived  from  this  system  would  have  l)een  enjoyed  by  the  company. 

Were  the  system' of  towing  barges  with  a  capacity  of  600,000  feet  in  vogue,  when 
reaching  New  York,  they  would  bo  enabled  to  go  direct  to  the  dock  where  the  lum- 
ber would  be  discharged,  instead  of  having  the  expense  of  lighterage  on  small  boats, 
as  the  Atlantic  Coast  Lumber  Company  is  compelled  at  the  present  time  to  do  with 
its  steamers. 

1  have  the  honor  to  bo,  very  resjiectfuUy,  yours, 

Freeman  S.  Farr. 

Hon.  Walter  Hazard, 

Chairman  Committee  Bwtrd  of  Trade y  Georgetovm,  S.  C. 


LETTER   OF  THE    PRESIDENT   OF   THE    BANK    OP    DARLINGTON. 

Darlington,  S.  C,  May  12,  190S. 

Dear  Sir:  Your  favor  of  the  9th  instant  to  Mr.  E.  M.  Mathewes  has  been  handed 
to  me,  with  the  nKjuest  to  write  you  along  the  line  suggested  in  your  letter.  Mr. 
Mathe>ves  will  reply  to  that  part  relative  to  the  Darlington  Manufacturing  Company. 

I  believe  that  the  inland  waterway  would  l>e  of  great  advantage  to  the  seaport 
towns  and  all  the  adjacent  country  along  its  route,  and  esi>ecially  those  places  like 
Darlington,  Cheraw,  Bennettsville,  etc.,  which  could  by  means  of  a  short  railroad 
reach  some  navigable  stream  like  the  Great  IVlee  and  other  streams. 

Darlington  County  raises  :W,000  bales  of  cotton  and  8,000,000  pt>unds  of  tobacco, 
besides  other  produce  and  manufactured  products,  and  imports  large  (juantities  of 
products  of  various  kinds.  From  January  to  May  two  long  freight  trains  leave 
Florence  every  morning,  of  25  to  40  box  cars  each,  and  are  distributed  from  Darling- 
ton, on  the  roads  leading  from  here  to  Hartsville,  Wadesboro,  Bennettsville,  etc. 
As  to  what  part  of  this  freight  could  l)e  induced  to  come  and  go  by  (ieorgetown  is 
entirely  speculative,  but  the  Darlington  freight  could  easily  be  transferred  at  either 
of  the  railroad  bridges  or  brought  here  on  a  short  train  line  from  the  river. 

It  is  impossible  to  get  accurate  data  of  tonnage  or  shipments,  l^ecaust*  the  railroad 
has  this  information,  and  it  is  not  to  their  interest  to  give  away  such  information. 

I  feel  that  it  would  \>e  to  the  interest  of  this  section  to  see  the  port  of  Georgetown 
fully  develo|)ed,  and  the  inland  waterway  constructed,  and  that  an  interest  in  the 
same  will  l)e  taken  by  this  section. 

I,  of  course,  would  be  glad  to  do  anything  to  encourage  and  further  the  work,  but 
I  am  sorry  1  can  not  suggest  anything  which  1  could  do. 
Yours  truly, 

Bright  Williamson. 

Mr.  Walter  Hazard,  Georyetomm,  S.  C. 


LETTER   OF  THE    DARLINGTON    MANrPACTURING    (X)MPANY. 

Darlington,  S.  C,  May  IS,  190S. 

Dear  Sir:  Replying  to  yours  of  the  9th,  l)eg  to  say  that  we  ship  to  New  York  or 
other  {K)ints  in  the  Ea.««t  about  200,000  jwunds  of  goods  monthly.  Our  present  rate 
to  New  York  on  these  goods  is  48  cents  per  100  pounds.     We  have  taken  up  the 
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matter  of  the  freight  rmtm  Uirotif^h  <  i«(»n{et4)wn  with  Mr.  Katiiiiuiki.  kmt  liavt*  not  m 
yi*l  hmnl  fnmi  hi  in.  m>  we  cmn  not  tell  vmi  wliat  the  mti*  thrrniKh  your  |)ort  will  he. 
In  n^ininl  t<»  the  «>ther  infnniuition  lu'kt^d  in  your  letter,  we  haw  n*f(*m<<l  wnte  to 
Mr.  liriicht  WillianiMtn,  t»f  thin  «'ity.  We  art*  wry  anxi«iUf»  t«i  i*hi|i  our  iiimmIh  thmiiich 
<ft^in{t't«»wn,  an<l  if  th«*  iMyth*  l«iiu*  will  do  ait  ^ell  f<»r  iw  thnKiKh  your  |Mirt  an 
thn>uich  riiarh«>t4in  wr  think  then*  will  U*  little  tlitntnilty  in  routing  our  ipM^la 
thnmtrh  <fft*«trv«*t«»wn. 

Youn«.  tnily,  Dakunotos  Mni.  Co., 


Mr.  Waitiuc  IIaxari>, 

iWtidmt  lioittii  of  TVtyir,  ( trurtfrtntrn,  S.  C. 


R  M.  Math Kw IK. 


l.rmiR  or  TIIK  l»l'rKRlNTBXl>KMT  OK  THR   WAtY'AMAW    LINK  iiF   KTRIMRRM. 

I'ONWAY.  S.  ('.,  .V«iy*v,  JUfkS. 

I>r\rSir:  |{4*|»lyinir  ti»  your  favor  of  the  2d  inntant  to  Hum»Uf;hi*  A  (\>llinNl*oni* 
|iany.  rvlativr  t(»  rattv  from  <M««ir|Ei'town  to  |M>intH  north  f if  (*aiM*  llatteranon  i*er- 
toin  artiflm  of  frt'iicht,  1  Uy  to  nay  that  we  have  iutt  ^A  the  <ieorKi*U)wn  nit<«,  or 
w<*ul(l  take  pleamin*  in  naming  thetii,  Uit  if  vou  will  apply  at  tin*  nifin*  of  the  (*l\*(l« 
IJnt'  in  your  rity  they  will  take  pleaiiun'  in  fiiminhiiiK  you  mith  Miiiie. 

< hir  tliroiiich  nit4*on  naval  ^ton'H aiul  c*otton  w aa  f<illo\ii<:  Itiwin,  |nt nrnml  l«m»l  of 
4411)  imiuimIk.  M  ei*nti*;  Ppirita  tur|H*ntine,  NO  tvntu  iN*r  nKiml  liam»l;  (Litton,  $2.A0  iht 
n»uii(l  liali*.  Tho  aN>ve  in  from  (\>nway  t4»  New  Vork.  We  have  no  rat<w  to  otlier 
poiiitr*  north. 

Wr  han<IU*  v«*r>'  little  lumli«*r,  fhinirleis  or  onM^-tiei*  for  northern  i*hi|Hnentii.  The 
Imlk  of  thin  Hrm  of  fn*iirht  if*  hantUM  hv  nuliiiK  v«iw*K  wliirh  in  taken  at  the  niilla 
at  <  ieon^'ti  •%«  n  nitiii  pliin  'M)  n^ntn  |M*r  t)i«Hii«iiil  iwi  for  towiuft  fharyiv.  Our  rate 
on  thin  riant  in  $\.^)  |ker  thtiiiMaml  f«*«*t. 

Annmrrini;  ycMir  <|iiention  an  to  th«*  eMtitnat4*<l   n^hit*ti«>ii   in   ratev*  on  t)i«*alM>%*u 
artirhw  n^iniltinff  fmin  the  um*  of  l«r|p*n  hy  the  pn»pfi^e«l  nniti^— thr  inland  water 
nmio-   I  WfHiItt  ntati*  lliat  I  think  the  re^iuetion  would  at  leant  U*  fit)  |K*r  (vnt. 
Youm,  very  tnilv. 

I>.  T.  M(  Nkii.!. 

Mr.  Waltrr  Hacarii,  ftftmjfiaynt,  S.  f. 


l.nTKR   (»r    MR.  J.   I.   ll%X%MI». 

<fnoR(im»m-N,  S.  ('.,  .Viv  If,  I9M. 

ttRvriRWRN  Yi»ur  If tt«T  of  thf  7th  inntant  «luly  Rt  han«l  aii«l  iioUil.  Iti'plyin^r  I 
Uv  t<»  ntatt*  tliRt  thr  fn«iirht  frtmi  thi«  |Hirt  to  nt»ftlu*ni  iMirta  on  tht*  priMlurta  which 
\ou  tiirntii*n  i«i  an  fi*llown: 

(*<ial 

From  Nrw  Yi»rk  U*  t  HM*r|retown,  |wr  t^n       |1. 2.% 

Kn»m  I'hiiaili'lphia  to  <ti*<»rv«*to«iii.  (n-r  toi, 1.00 

From  Norfolk  ti»  <M^»nn«town.  |wr  ton I.  lO 

Ritv,  < if^tr)ri*t«»« n  to  NVw  Yt»rk.  iwr  l«m*l ftO 

C'titton.  i  H^trii«*town  to  Ni»w  York.  |wr  liate I .  ••% 

hhinitim,  ( i««or>ti*town  to  NVw  York  ami  niila<lflphia«  \vr  l.OiiO.  7*in«'h  l«u«i".     *J.  *2S 

<*r«M*-ti«v.  <ieorKt*ti»«n  to  liiM>t«in.  iM*r  .'ttl-inrh  tn* 17 

C'n»i*-ti«'n,  <M*orKeto«n  ti»  New  Yora,  |M*r  .1ti-ini-h  tie 15 

Spiritn  tur|n«ntin«*,  |wr  l«im*l tWi 

Kivin,  |i«*r  1(K)  |M»uu«ln tWJ 

tVHiliI  thin  pm^t  In*  f*«intiniie«l  to  itf>i»rvt*ti»wn  by  inakinir  tm  th«*  tannin  tin,  rikI 
lairvt*  trmiin|iortation  «*ntahlinh«Nl  «»n  a  ouitinuouH  inlan«l  n»tit«>  to  Phila<l«'lphia.  N«<w 
York.  i*ti'.,  th«*n  |n>rlui|«i  a  rmlut-tion  may  rvam»iiahly  U*  ex|Hrt«*il,  Uith  in  freiicht 
rmtm  R«  well  aa  inmiramv  rati  v. 

Kunhrr,  I  rtniiain. 

Vrry  ntqH««ifully.  J.  1.  II%<%ri». 

Mmra.  W.  U.  MoRii%v  F.  S.  F%rr.  W.  II\xari), 
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LETTER  OF  MESSRS.    FRASER  A  CO. 

Georgetown,  S.  C,  May  7,  190S. 

Gentlemen:  In  re|>ly  to  yoiir  Mr.  Hazard's  communication  of  May  4,  inquirinff 
whetlier,  in  our  opinion,  the  oj)eninj?  of  a  waterway  between  Beaufort,  N.  C,  ana 
Chesapeake  Bay,  thus  avoid inj»  the  dangerous  passage  around  Hatteras,  would  lower 
the  rate  of  marine  coastwise  insurance,  and  whether  there  would  be  a  decreased 
charge  for  barge  insurance,  we  reply:  First.  We  should  estimate  the  decrease  in 
marine  insurance  by  the  inland  water  route  at  from  15  to  20  per  cent  as  against  the 
rate  for  the  outside  passage.  Second.  We  do  not  think  any  difference  would  be 
allowed  for  barge  insurance  as  against  steamers. 

Yours,  respectfully,  Eraser  &  Co. 

Messrs.  W.  D.  Morgan,  F.  S.  Farr,  W.  Hazard, 

Committee  Board  of  Trader  Oeorgetowrif  S.  C 


letter  of  the  Georgetown,  Charleston  and  Wilmington  steamboat  company, 

georgetown,  8.  c. 

April  5,  1903. 

Gentlemen:  I  am  in  receipt  of  your  letter,  requesting  an  official  statement  giving 
an  estimate  of  the  probable  decrease  in  insurance  rates  on  marine  risks  by  coastwise 
shipments  between  Georgetown  and  Northern  ports  which  will  probably  result  from 
the  establishment  of  the  inland  waterway  route  between  Beaufort,  N.  C,  and  Chesa- 
peake Bay,  thus  avoiding  the  dangers  and  delays  incident  to  navigation  around  Cape 
Hatteras. 

Replying  to  above,  I  beg  to  say  that  I  can  not  give  you  the  official  statement  asked 
for,  as  I  have  nothing  to  do  with  fixing  marine  rates.  This  is  done  by  boards  of  under- 
writers. This  information,  however,  may  be  of  interest  to  you:  The  present  rate 
between  Georgetown  and  Northern  ports  is,  by  sail,  1  per  cent  on  grain  and  three- 
fourths  of  1  per  t*ent  on  general  merchandise;  whereas  it  is  by  steamooat  one-fifth  of 
1  per  cent  on  all  goods.  The  rate  inland  could  not  be  higher  than  by  steamer  around 
Cape  Hatteras. 

Yours,  truly,  B.  A.  Munnerlyn. 

Messrs.  W.  D.  Morgan,  F.  S.  Farr,  W.  Hazard, 

Committee  of  Board  of  Trade,  Georgetoivn,  S.  C. 


Ex  n  I  BIT  E. 

letter  of  the  bureau  of  freight  and  transportation,  of  CHARLESTON,  8.  C. 

Dear  Sir:  At  a  meeting  of  the  business  men  of  Charleston,  held  at  the  rooms  of 
the  Chamber  of  Commerce  on  March  27,  1903,  at  which  representatives  of  all  the  com- 
mercial organizations  in  the  city  were  present,  and  after  listening  to  the  addresses  of 
the  Hon.  J.  H.  Small,  Congressman  from  the  First  district  of  North  Carolina,  and 
Mr.  Clarence  H.  Forrest,  secretary  of  the  Merchants  and  Manufacturers'  A^ociation 
of  Baltimore,  in  re^rd  to  the  proposed  inland  waterway  from  Chesapeake  Bay  via 
Elizal)eth  River,  Dismal  Swamp  Canal,  or  Albemarle  and  Chesapeake  Canal,  Albe- 
marle Sound,  Croatan  Sound,  Pamlico  Sound,  and  Core  Sound  to  Beaufort  Inlet,  or 
such  T<mte  between  Norfolk,  Va.,  and  Beaufort  Inlet,  North  Carolina,  or  route  the 
engineers  may  adopt,  the  following  resolution  was  offered  by  Mr.  R.  G.  Rhett  and 
unanimously  adopted: 

^'Resolved,  That  the  business  men  of  Charleston  approve  heartilv  of  the  project  of 
improving  the  inland  water  communication  as  outlined  by  Messrs.  ^mall  and  Forrest. 

**  Resolved  further^  That  the  freight  bureau  of  Charleston  be  requested  to  collect  the 
information  asked  for  by  these  gentlemen  and  transmit  same  to  the  Hon.  J.  H. 
Small.'* 

In  securing  the  information  desired  the  larger  number  of  the  business  public  has 
been  seen  and  all  feel  that  the  building  of  this  waterway  is  highly  desirable  and 
would  result  in  great  l>enefit  to  this  city  and  section,  not  only  in  the  development  of 
its  resources,  but  in  the  lowering  of  the  freight  rates  on  such  commodities  as  can  be 
handled  by  a  barge. 
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matter  of  the  fn*i{rht  rmtMi  through  <  ieorRetiiwn  with  Mr.  KAtiiinnki,  (Hit  limve  not  m 
yet  h««nl  fn>iii  hi  in,  mi  we  cmn  not  XvW  von  wlimt  tlie  rate  thmngh  yi»nr  |>ort  will  he. 
In  n>canl  U*  the  other  infumiation  ank***!  in  y^nir  letter,  we  liave  n*ferrt*<l  Hanie  to 
Mr.  llriKht  WillianiMtn,  «»f  thii«rity.  Wt*  an*  very  anxiou**  ti»  i«hi|i  our  icimmIk  through 
ttei»n{t*tnwn,  an<l  if  th«*  (*ly«h*  Lino  will  «lo  an'  well  fi>r  tut  thmugh  yiMir  |Mirt  aa 
thniiigh  diarltwton  wr  think  then*  will  U*  little  «lil!ieuUy  in  routing  mir  g«MMla 
thnmgli  (t<«<irgi*town. 

YtMin*.  inily,  I)AKi.iNfiTov  Mn*.  Co., 


Mr.  Wai.tiui  IIaxarii, 

l*rr9%Hn%t  lUmrd  of  Tnttir,  (ie^rryrtmnt^  S.  i  \ 


R  M.  Matiikwbi. 


l.rrTKR  or  TIIK  nri'BRINTBNnKVr  or  TIIK   WAIX^AMAW    link  or  riTK\MKKl«. 

CoswAV.  S.  v..  Mays,  IHOS. 

I)KAa  Sik:  l{4*|)lyitig  to  your  favor  of  the  3(1  inatant  to  HumiugliH  h  l^olliiiit  i'oni- 
|iany,  n*lMtive  to  ra(4v  fn»m  <i«<«inri*town  to  |ioint«*  north  of  ra|M*  IIatti*raK  «in  tvr- 
tain  artirli*  4if  fn*ight,  1  )M*g  ti»  my  that  we  liave  n(»t  g«»t  thi*  <ieorgt*town  ratiti.  or 
wouM  take  pleamire  in  naming  theni,  iHit  if  vou  will  apply  at  the  ollUv  of  the  Clyde 
\m\v  in  your  Hty  they  will  take  phtb^un*  in  iumii*hing  yitii  witli  mme. 

thir  ilimugh  nit4*oti  naval  f*tonf«an<l  cotttin  in  aa  folio wh:  It4«qn,  |N>r  nmnd  liam'l  of 
44MI  |ioun«lf*.  M  n*ntji;  npirita  tur|M*ntine,  NO<vnta  iM*r  ntunil  harn*l:  (*otti>n.  f2.«S0  iH*r 
n>un<i  lialf.  The*  ahove  in  fnnii  CVmway  t<i  New  York.  We  luive  no  rattvi  to  otfier 
pi»inti«  north. 

Wr  haiiilh*  vrry  little  lunih«*r,  HhinirUvt,  «>r  onMi-tifv*  for  northeni  Hhiimimiln.  Tho 
Uilk  «>f  thin  rlaMitf  fn*ight  i<«  hanillt<«r hv  nailing  v««iM*ln.  whii  h  in  taken  at  the  niilla 
at  4ie(»rg«*to%in  raten  pliin  'M  ci*ntn  |mt  t)i«>unan«l  fit't  for  towing  rliargiw.  <hir  rate 
on  thin  rlam  in  fl.i'M)  |M*r  thotinanti  fi«i*t. 

Annwering  your  i|iMvtion  an  t(»  tho  e»itinuite«l   n^ihietion   in   raten  on  thi*  almve 
artiH««n  nvulting  fnmi  the  tini*  of  harg«<9*  t>y  the  pn>pinie«l  nmto— thi*  inland  watt^r 
nHito-   I  Would  ntate  that  I  think  tin*  nsluction  would  at  leant  U*  M)  |ht  ivnt. 
Youm,  \erv  tnilv, 

I>.  T.  MrNuLL. 

Mr.  Waltuc  IIacaro,  fifffyrintn*,  S.  i\ 


LVrrKK  OK    WK.  J.   1.   II\/.\KI». 

<iNoHaiicrowx.  S.  (\,  .Vat/  /♦.  /flrW. 

ttKHTiRWRN  Yi»ur  U*lti>r  of  till*  7th  inntant  duly  at  luind  anil  iioUil.  lC4*plytn^  I 
)nv  to  Mat«*  that  lh«*  fnMght  fmni  thiit  |«ort  to  northern  |>orta  on  the  pnHlurtn  which 
vou  fii«*ntion  i«<  an  follitwp: 

(%«1 

Fnun  N«'W  York  to  i  MMirgrtown,  |n«r  ttin    II .  25 

Fmni  rhiladdphia  t4»  (tioirgi't'twn.  |i«*r  t(»ii     1.00 

Kn»ni  Ni»rfi»lk  to  inttrvet^iwu.  iht  ton 1.«I0 

Ruv.  i  M^trgi'tf »w n  to  NVw  York.  |»**r  liam*l SO 

Cotton.  <tr«irv»'titwn  to  NVm  Y*»rk.  |w»r  liale \.'2S 

Hhingliw.  (M^tirp'town  ti»  New  York  anti  rhila<h*lphia,  \n*r  I.UV).  7-iiirh  \mi»\n.     '2.  '2S 

l>wn-ti«w.  <  teiirv«'tow  n  to  lUwIon.  in-r  .'ttWinch  Uv 17 

l*na«*-tifn. « MNirgetomn  X**  New  York,  \wt  :M-in«-h  tie 15 

Apiritn  tur|n*nttni\  \n*r  l«m'l «15 

Kivin.  i*»r  U«»  |Mmn«ln IVJ 

i*<ould  thin  pn>^-t  tie  t*ontinur>il  to  (Mttrgt'lown  by  making  un  the  tonniniin.  and 
lairice  traiin|M»rtation  ivtahlinht**!  on  a  i^ontinuoun  inland  nniti*  to  I' hilailrlphia.  NVw 
York.  «*t«'.,  thou  |M>r)ia|«  a  nilutiion  may  ntuioiuiMy  In*  t*x|ktt-tt*d.  lii»th  in  freiglit 
rmtrM  R»  mrll  aa  iiinuramv  rmtiw. 

Kurthor,  1  remain. 

Very  n«|«N-ifulty.  J.  I.  II«jc«mi». 

Mfwra.  W.  IV  Mor«)«!«.  F  .«i.  Fahr.  \V.  II^xarh. 

CbiiiMi/frr  *»f  the  lUmtni  *>f  Tmuie,  Urttrgeiuwn,  S.  i\ 
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the  lower  lakes,  and  between  Diiluth  on  the  one  side,  and  Bofialo  and  Cleveland  on 
the  other,  were  reduced  very  materially.  The  amoont  in  dollars  and  cents  I  do  not 
now  recall. 

Applyinjj  the  test  to  our  own  home  port,  Georgetown,  the  rate  of  freight  by  vessel 
transportation  is  now  and  has  been  from  $5.50  to  pi  iwr  thousand  feet  for  lumber  to 
Philadelphia  and  New  York.  The  Atlantic  Coast  Lumber  Company  found  it  ntnt^s- 
sary  to  rt»sort  to  a  regular  line  of  steamships  carrying  from  1,200,000  to  l,500jOOO  feet 
of  lumber,  built  esiXH'ially  for  lumber  an<l  other  bulky  freight  transnortation,  and 
practically  nothing  more  than  large  sea-going  self-propelling  barges.  By  this  means 
the  said  freight  rateon  luml^er  was  reduced  from  ^.50  to  |2.75  to  Philadelphia,  and 
from  $6  to  |3.50  to  New  York.  Before  adopting  the  said  steamship  system,  said 
company  intended  to  resort  to  the  system  of  h^rg^  transportation — that  is,  bargi^s 
towed  bv  seagoing  tug  lx)ats,  but  found  upon  investigation  that  the  necessary  pas- 
sage of  Hatteras  was  an  insurmountable  difficulty.  Had  this  system  of  transporta- 
tion l)een  possible,  fn*ights  would  have  been  reduced  to  $2  per  thousand  to  New 
York  and  proportionately  to  Philadelphia,  and  all  of  the  concurrent  advantages  to  \)e 
derived  from  this  system  woul<l  have  been  enjoyed  by  the  company. 

Were  the  system  of  towing  Imrges  with  a  capacity  of  600,000  feet  in  vogue,  when 
reaching  New  York,  they  would  Ik^  enabled  to  go  direct  to  the  dock  where  the  lum- 
ber would  be  disohargtHl,  instead  of  having  the  expense  of  lighterage  on  small  Ixwits, 
as  the  Atlantic  Coast  Lumber  (k)mpany  is  compelled  at  the  present  time  to  do  with 
its  steamers. 

I  have  the  honor  to  1h',  very  respe<'tfully,  yours, 

Freeman  S.  Farr. 

Hon.  Walter  Hazard, 

Chairman  Committee  Board  of  Trade^  Georgdotnif  S.  C. 


LETTER  OF  THE   PRESIDENT  OF  THE   BANK   OF   DARLINGTON. 

Darlington,  S.  C,  Mat/ 12,  190S. 

Dear  Sir:  Your  favor  of  the  9th  instant  to  Mr.  E.  M.  Mathewes  has  Ikhju  handed 
to  me,  wnth  the  re^iuest  to  write  you  along  the  line  suggested  in  your  letter.  Mr. 
Mathewes  will  reply  to  that  part  relative  to  the  Darlington  Manufacturing  Company. 

I  believe  that  the  inland  waterway  would  be  of  great  advantage  to  the  seaport 
towns  and  all  the  adjacent  country  along  its  route,  and  es|)ecially  those  places  like 
Darlington,  Cheraw,  Bi'nnett«<ville,  etc.,  which  could  by  means  of  a  short  railroad 
reach  some  navigable  stream  like  the  Great  Pe<lee  and  other  streams. 

Darlington  County  raises  30,000  Iwiles  of  cotton  and  8,000,000  pounds  of  tolmcco, 
besides  other  produce  and  manufactured  products,  and  imports  larve  ({uantitit^sof 
products  of  various  kinds.  From  January  to  May  two  long  freight  trains  leave 
Florence  every  morning,  of  25  to  40  lx)x  cars  each,  and  aredistribute<l  from  Darling- 
ton, on  the  roa/ls  leading  from  here  to  Hartsville,  Wadeel)oro,  Bennettsville,  etr. 
As  to  what  part  of  this  freight  could  \ye  induced  to  come  and  go  by  (ieorgetown  is 
entirely  speculative,  but  the  Darlington  friMght  could  easily  be  transferrtnl  at  eithor 
of  the  railroad  bridges  or  brought  here  on  a  short  train  line  from  the  river. 

It  is  impossible  to  get  accurate  data  of  timnage  or  shipments,  l)ecause  tlie  railroad 
has  this  information,  an<l  it  is  not  to  their  interest  to  give  away  such  information. 

I  feel  that  it  would  In?  to  the  interest  of  this  section  to  see  the  port  of  C»e<»rgetown 
fully  developiHl,  an<l  the  inland  waterway  constructetl,  and  that  an  inten'st  in  tlu* 
same  will  In*  taken  by  this  section. 

I,  of  couHH*,  would' Ihj  glad  to  do  anything  to  encourage  and  further  the  work,  l>ut 
I  am  sorry  I  nm  not  suggest  anything' which  1  could  do. 
Yours  truly. 

Bright  Williamson. 

Mr.  Walter  Hazard,  (noryetnwn,  S.  i\ 


LETTER  OF  THE   DARLINGTON    MANrFACTUlUXO   <T)Mr\\V. 

Darungton,  S.  (\,  Mat/  I  J,  j<H).i. 

Dear  Sir:  Reolying  to  yours  of  the  9th,  lieg  to  say  that  we  ship  to  New  Ynrk  or 
other  points  in  tlie  Kast  alnnit  2(X),000  ]K)un<Lti  of  goods  monthly.  Our  ori^si'iit  rate 
to  New  York  on  these  goods  is  48  cents  per  100  poun^*^     We  have  taKvn  up  the 
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matter  of  i\w  fn*i||ht  rmtm  Uimuffh  (ieoncetciwn  with  Mr.  Kaiiiiimki,  (Hit  limvo  not  m 
yH  li««in!  fmin  hitii,  m*  w«*  fmn  not  t«*II  von  wlimt  the  rate  thnHi^h  yotir  |Mirt  will  lie. 
In  n>canl  t^*  the  other  infoniiation  AHkiMl  in  yt>ur  lett(»r,  we  have  r«*fem««l  mnie  tu 
Mr.  Bright  WillianiMin,  of  thin  rity.  We  are  very  anxioii**  to  Hhi|>  our  ipmmIh  thnKigh 
(•etirKt'tnwn,  an<l  if  the  rty«le  Line  will  do  an  v^ell  f«»r  lift  thn»uich  ymir  |Mtrt  an 
thn»iiirh  Cliarliwtoii  we  think  then*  will  U*  little  diineulty  in  ruutiii^  «Hir  kihhIs 
thriNlirh  <ti*<»nEetown. 

Youn*.  truly,  IX\klinoton  Mn*.  To., 


Mr.  Wai.tkk  1Iaxari>. 

l*rf9\iirtU  lUtard  of  7Vtk/r,  fifirn^tmru,  S.  t\ 


R  M.  MATiiicwm. 


irmtR  or  tiik  HrriKiNTBNi>KNT  or  tiik  waix-amaw  link  nr  rrraiiimK. 

Conway.  S.  (\.  Mai/ S,  imtS, 

l>K\aSiK:  KeplyinK  to  your  favor  of  the  2(1  inatant  to  Bummichf*  A  (.Villinn  (  oni* 
|iany.  relativt*  tu  ratet*  fnmi  <ii*i»rv«*town  to  |N»int«*  north  of  (*aiM>  llatterait  «in  «vr> 
tain'articUw  f»f  fn*iicht,  1  Xny  to  Hny  that  we  have  not  )Cot  the  <  it*orKi*town  ratiii,  or 
wouM  take  pleaKun*  in  naming  them,  Imt  if  vou  will  apply  at  the  ntWw  of  the  ("Kile 
ljn«*  in  your  eity  they  will  take  plt-aKun*  in  lumii«hin)r  you  with  mnie. 

(hir  thn»ii)rh  rati*  on  naval  Mi m^fi  and  mtton  iii  an  follows:  It4ifiin,  |ti*r  numd  liam*l  of 
44)1)  |Miunili«,  M  (vntj«;  npirita  tur|N«ntine,  Ht)  (vntn  tier  nmn<l  hamO;  ntttnn,  $2.<M)iK*r 
mund  tiahv  The  aU»ve  ifi  fn»ni  Omway  to  New  York.  We  liave  no  rat4V«  to  otner 
piiintf*  nnrtli. 

W'v  haiidlt*  vi*ry  little  luniU*r,  Khinirliw,  or  cniMn-ti^f*  f(»r  northern  Hhipmentn.  Tho 
iMilk  of  thin  elam  iif  fn*iirht  '\*  hanill«'<rhv  aailini;  viiwIh,  whiih  in  taken  at  the  mills 
at  (ieon(«*tit%in  mten  plim  IW  r«*ntji  |M*r  thousand  fift  for  t4iwinir  ^har)^«l<.  (hir  rate 
f>n  thin  elann  in  $1  50  |M*r  th(»Uflan<l  feet. 

Annikerinir  your  «|Ui*ntion  an  tii  the  t'»ttimat4«<l   n^fhietion   in   rativ  on  the  alio ve 
artieU*  rvMiltini;  from  the  um«  of  lianeen  hy  the  proponf«l  mut**— the  inland  water 
nmt«*-   I  Would  ntate  tliat  I  think  tlie  n*«lueti(in  wcmld  at  U<ant  U*  Trf)  |M»r  (vnt. 
Youm,  \ery  truly. 


Mr.  Waitkh  Hacaro,  (fntrtjfio^nt,  S.  (*. 


I).  T.  MrNuLL. 


Lrrraa  or  «k.  j.  i.  h%x\ki». 

<ti»iHiiirn>wN,  H,  ('..  Mntt  If,  t9M, 

tiicvrt.KWKs  YtMir  lettiT  of  tht*  7th  inMant  ihily  at  hand  atul  noi«*«l.  iCc'plyintf  I 
Uv  t«»  Male  that  the  fnMicht  from  thin  fMirt  to  northern  |>orta  on  the  pnttlurtn  which 
vou  nifntion  i«  an  fi»llow«: 

i\m\ 

Kn>m  Nrw  York  to  t  ti«orKetown.  |»»r  ton       f  1 .  25 

Kn»iii  rhiladi'Iphta  to  (fi«»r)ri*town.  |ii*r  tott    1.00 

From  Norfolk  to  <«««»riri»ti»wn.  |»«t  ton 1.00 

Ui«v.  <  to»rjn't«»^ n  to  New  York,  jut  t«rrel 50 

i'olliin.  «ie*»ni**town  to  Nen  York.  |«*r  liale 1. 1*5 

hhinirltv.  <M'<orKeti*wn  to  New  York  and  Thiladflphia.  |M*r  I.OOO.  T-imh  )«fiif*.     1*.  25 

l*nv«*-tifv.  « tei»nrrt<»ii n  to  llonton.  int  .'l»V-in«'h  lie 17 

Cr«wt»-titT,  (M^triietomii  tti  New  Yora,  |wr  IW-in«-h  tie 15 

Spiritn  tuqi«*ntine,  |w*r  l«rrel 05 

Itiviin.  |«*r  Itio  iMMiniln 0»| 

i*<i>iild  thin  pm^-t  l»e  eiintiniii«d  l<i  <M^»rv«*town  hy  makiiiic  un  the  teniiiniin.  an«l 
lair)e«*  tFaiin|Mirtati«m  entahlinhe«l  on  a  ("ontiiiiitiUN  inland  nHil«*  tf»  l'hilaih*lphta.  New 
York.  He,  then  |ierlia|**  a  n*i|ii(-ti(»n  may  rvanoiiahly  Im*  ex|H*«-t4<d.  tiotli  in  freiirhi 
rmtrn  A*  «ell  aa  innuramv  nit«ii. 

Further,  1  remain. 

Very  nfi|ieii fully,  J.  I.  il\<\Mii. 

Mtwra.  W.  D.  Moai^iv.  V  S.  K^aa.  W.  II«xarii, 
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LETTER  OF  ME88RA.    FRASRR  A  CO. 

Georgetown,  B.  C,  May  7,  190S, 

Gkntlkmkn:  In  reply  to  your  Mr.  Hazard's  communication  of  May  4,  inquirinff 
whetiier,  in  our  opinion,  the  o[)ening  of  a  waterway  between  Beaufort,  N.  C.,  and 
Chenapi'ake  Hay,  thus  avoiding  the  <lan^erou8  passage  around  Hatteras,  would  lower 
the  rate*  of  marine  coastwitM^  insurance,  and  whether  there  would  he  a  decreased 
char^  for  barge  insurancts  we  reply:  First.  We  should  estimate  the  decrease  in 
marine  insurance  by  the  inlan<l  water  route  at  from  15  to  20  per  cent  as  against  the 
rate  for  the  outside  passage.  Second.  We  do  not  think  any  difference  would  be 
allow(Hl  for  barge  insurance  as  against  steamers. 

Yours,  respectfully,  Fraser  dc  Co. 

Messrs.  W.  D.  Mokuan,  F.  S.  Farr,  W.  Hazard, 

Committee  Board  of  Trade,  Georgetown,  S,  C. 


LETTER    of    THK    (JEOROETOWN,    CHARLEHTON    AND    WILMINGTON    frTBAMBOAT    COMPANY, 

(iBORUET(JWX,  S.  C. 

April  5,  1903. 

Gentlemen:  I  am  in  receipt  of  your  letter,  requesting  an  official  statement  giving 
an  estimate  of  the  probable  decrease  in  insurance  rates  on  marine  risks  by  coastwise 
shipment^  l)etween  (ieor^town  and  Northern  ports  which  will  probably  result  from 
the  establishment  of  the  inland  waterway  route  between  Beaufort,  N.  C,  and  Chesa- 

reake  Bay,  thus  avoiding  the  dangers  and  delays  incident  to  navigation  around  Gape 
latteras. 

Keplvingto  above,  I  l)eg  to  say  that  I  can  not  give  you  the  official  statement  asked 
for,  as  I  have  nothing  to  do  with  fixing  marine  rates.  This  is  done  by  boards  of  under- 
writers. This  information,  however,  may  l)e  of  interest  to  you:  The  present  rate 
l)etween  Georgetown  an<l  Northern  iwrts  is,  by  sail,  1  per  cent  on  grain  and  three- 
fourths  of  1  i)er  cent  on  general  merchandise;  whert»as  it  is  by  steamlxMit  one-fifth  of 
1  per  cent  on  all  goo<ls.  The  rate  inland  could  not  be  higher  than  by  steamer  around 
Capi»  Hatteras. 

Yours,  tnily,  B.  A.  Munnerlyn. 

Messrs.  W.  1).  Morgan,  F.  S.  Farr,  W.  Hazard, 

Committee  of  Hoard  of  Trade,  Georgetoum,  S.  C. 


KX  III  HIT   E. 
LETTER  OF  THE   Bl'REAr   OP   FREIOHT   AND  TRAN8I»ORTATION,  OF  ClIARLESrrON,  8.  C. 

Dear  »Sik:  At  a  niet»ting  of  the  business  men  of  Charlwton,  held  at  the  rooms  of 
theChaml)erof  C'omiiierceon  March  27,  liKW,  at  which  renresentativesof  allthecom- 
men'ial  nrganizatiniis  in  the  city  were  pn>s<Mit,  and  after  ti.*<tening  to  the  address«*H  of 
the  Hon.  ,T.  H.  Small,  (Jongressman  frf>m  the  First  tlistrict  of  North  Carolina,  and 
Mr.  Clareiut*  H.  Ft»rn'st.  w»cretar>*  of  the  Merchants  and  Manufacturers*  Association 
of  Hidtimore,  in  n^gard  to  the  pro)M«HNi  inland  waterway  fn»m  Chesa|H'ake  I^iy  via 
Klizalieth  River,  Dismal  Swamp  (.'anal,  or  AllH^marle  and  Chesa|K*ake  Canal,  AIIk"- 
marie  Sound,  Cnmtan  Smnd,  I*amlico  Sound,  and  Con*  Sound  to  lieaufort  Inlet,  or 
such  rrmte  lH»twt»en  Norfolk,  Va.,  and  Bt^aufort  Inlet,  North  Carolina,  or  route  the 
engint^ers  may  ad(»pt,  the  following  rfsoluticm  was  offereil  by  Mr.  R.  G.  Rhett  an<! 
unanimously  adoptefl: 

**ReM)lted,  That  tlie  burliness  men  of  Charleston  approve  heartily  of  the  i>roje<*t  of 
improving  the  inlan<l  water  communication  a**  outlined  by  Messrs.  f(in«ll  anu  Forn-st. 

** Rf*olnd further.  That  the  friMght  bun*au  i»f  Charlei«ton  lie re<|Ue8ted  to c«»lle<t  the 
information  asked  for  bv  thet»e  gentlemen  and  transmit  same  to  the  Hon.  J.  H. 
Small." 

In  securing  the  information  deFintl  the  larger  number  of  the  business  public  has 
been  seen  and  all  feel  that  the  buiUling  of  this  waterway  is  highly  desirnblr  and 
would  result  in  great  Iwnefit  to  this  city  and  section,  not  only  in  the  development  of 
its  resources,  but  in  the  lowering  of  the  freight  rates  on  such  commodities  as  c*an  be 
handled  by  a  baiige. 
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Bisted  of  1,324,019  tons,  valued  at  $113,190,880.  This  shows  the  amount  of  tonnage 
and  the  valuation  of  such  tonnage  that  will  be  affected  by  the  establishment  of  the 
inland  waterway. 

In  the  preparation  of  this  report  nearly  all  of  the  most  prominent  business  men 
have  been  seen,  and  they  are  confident  that  the  building  of  this  inland  waterway 
is  indeed  very  desirable  and  would  result  in  an  immeasurable  benefit  to  Savannah, 
not  only#n  the  development  of  our  resources,  but  in  the  reduction  of  freight  rates 
on  the  greater  number  of  the  commodities  that  are  received  and  shipped  from  this 
port;  also  a  great  saving  in  insurance. 

Savannah,  being  the  largest  and  most  important  seaport  on  the  South  Atlantic,  with 
transportation  facilities  unequaled,  it  is  evident  that  by  the  introduction  of  barge 
transportation  numerous  commodities  that  are  now  moving  from  the  interior  by  rail 
woula  be  shipped  to  Savannah  to  seek  thisVheaper  water  route  and  thereby  secure 
a  large  saving  in  freight  charges. 

There  are  in  the  State  of  Georgia  quite  a  number  of  resources  that  are  at  this  time 
undeveloped  on  account  of  excessive  freight  rates.  With  the  introduction  of  Imrge 
transportation  it  is  probable  that  these  resources  will  undoubtedly  be  developed, 
which  will  mean  an  immense  increase  in  the  business  of  Savannah. 

In  the  preparation  of  this  report  there  has  not  been  taken  into  consideration  the 
large  amount  of  freights  that  have  been  received  in  Savannah  by  rail,  being  shipp^ 
that  way  on  ac(X)unt  of  the  uncertainty  of  the  time  of  arrival  of  sailing  vessels,  etc., 
and  which  with  the  development  of  the  inland  waterway  would  seek  that  cheaper 
and  at  the  same  time  secure  route. 

To  enter  into  a  discussion  of  the  large  amount  tf  traffic  that  would  be  affected  by 
the  introduction  of  barge  transportation,  other  than  that  shown  in  statements  above, 
can  hardly  be  gone  into  accurately.  It  is  needless  to  say  that  with  freight  rates 
lower  by  50  per  cent  than  those  in  effect  at  present,  the  volume  of  business  would 
greatly  increase.  The  fact  is  the  lower  the  freight  rates  the  larger  the  amount  of 
trafiSc  handled. 

The  introduction  of  the  inland  waterway  will  have  two  well-recognized  effects  upon 
railway  revenue.  The  first  effect  will  be  to  reduce  the  tariff.  This  w^ould  mean 
that  we  will  have  lower  rail  rates.  It  is  generally  considered  that  a  reduction  of  the 
rail  rate  would  entail  a  loss  of  revenue,  but  it  must  be  taken  into  consideration  that 
the  amount  of  income  from  traffic  is  the  product  of  two  variables,  viz,  the  tonnage 
and  the  tariff.  An  increase  in  the  rate  will,  as  a  general  thing,  reduce  the  amount 
of  freight  carried.    To  reduce  the  rate  will  increase  the  business. 

By  the  introduction  of  barge  transportation  we  may  look  for  a  rapid  development 
in  all  of  the  unlimited  resources  of  the  Southeast,  and  the  establishment  of  numerous 
and  varied  industries. 

Respectfully  submitted. 

W.    J.  DONLAN, 

Secretary  the  Savannah  Chamber  of  Commerce, 

Gol.  Charles  J.  Allen,  Corps  of  Engineers^  U,  S.  Army^ 

President  of  the  Board  of  Engineers  having  under  consideration  the  project  of  an 
inland  waierway  from  Norfolk,  Va,,  to  Beaufort  Inlet,  North  Carolina, 


Exhibit  G. 
letter  of  the  brunswick  (oa.)  board  op  trade. 

Gentlemen:  On  Thursday,  the  2d  of  April,  1903,  Hon.  John  H.  Small,  member  of 
Congress  from  North  Carolina,  appeared  before  the  Boanl  of  Trade  of  Brunswick,  in 
company  with  Mr.  C.  H.  Forrest,  of  Baltimore,  and  presented  the  project  for  an 
inland  waterway  or  canal  from  Chesapeake  Bay  to  Beaufort  Inlet,  avoiding  the  danger 
to  navi^tion  at  Hatteras  and  Diamond  Point  shoals. 

The  Board  had  previously  addressed  resolutions  to  the  Georgia  Senators  and  Rep- 
resentatives in  Congress,  ui^ing  their  support  of  the  project. 

At  the  suggestion  of  Mr.  Small,  that  it  was  desired  that  commercial  bodies  of  porta 
on  the  Soutn  Atlantic  coast  present  to  your  Board  statistical  and  other  information 
bearing  upon  the  commercial  value  of  such  improvement,  the  undersigned  were 
appointed  a  committee  to  compile  such  a  report. 

We  have  the  honor  to  refer  to  the  statistics  of  commerce  at  Brunswick,  embodied 
in  the  report  of  Capt.  Cassius  E.  Gillette,  U.  S.  Armv,  for  the  years  1878  to  1898,  found 
in  Chief  of  Engineers'  Reports  for  1900^  paragrapa  3,  page  1496,  supplemented  with 
Btatistics  from  same  sources  of  information  for  the  years  1899, 1901,  and  1902: 
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The  present  average  rates  of  transportation  are: 

Coal  (sail),  per  ton $1.20 

Cotton  (steamer),  per  bale 76 

Cotton,  sea  island  (steamer),  per  bag 90 

Rice  (steamer),  per  barrel 46 

Lumber  (steamer),  per  M  feet 6.60 

Turpentine  (steamer),  per  cask 80 

Kosm  (steamer) ,  per  Imrrel 46 

Phosphate  rock  (steamer),  per  ton 1. 60 

It  is  estimate<l  that  the  saving  in  freight  by  baige  transportation  on  coal,  cotton, 
luml)er,  rice,  and  phosphate  nxik  and  cotton-seed  oil  would  amount  to  ^77,000  per 
annum,  and  the  rechurtion  in  the  cost  of  transportation  would  in  a  short  time  increase 
the  volume  of  the  business. 

The  uncertainty  of  the  time  of  anftval  of  shipments  of  lumber  from  southern  ports 
by  sail  vessels  has  had  the  eiicvX  of  holding;  back  the  development  of  this  trade  with 
the  eastern  sealnmrdH,  and  it  is  the  opinion  of  our  lumber  shippera  that  with  Uie 
more  ])rompt  delivery  by  l)arge  they  snould  be  able  to  overcome  this  difficulty,  and 
thereby  incn»ase  this' business. 

Our  coal  trade  feel  that  with  the  cheaper  rates  and  more  prompt  movement  by 
barge,  they  would  l>e  able  to  handle  by  this  means  coal  that  they  are  now  forced  to 
handle  all  rail,  and  that  this  would  enable  them  to  compete  for  the  coaling  of  foreign 
steamers,  that  do  not  now  (!oal  at  South  Atlantic  p^^rts. 

With  increase<l  transijortation  facilities,  such  as  could  be  obtaine<l  by  barge,  the 
movement  of  cotton-si^ed  oil  could  be  greatlv  increased,  and  our  various  other  com- 
nifxlities,  such  as  kaolin  clay,  which  would  also  seek  this  means  of  transportation. 

The  movement  of  cotton,  rice,  etc.,  by  barge  would  be  an  ex{)eriment  with  oar 
shipiters,  but  they  are  of  the  opinion  tliat  with  closed  Imiyes  this  could  be  accom- 
plished with  perfect  safety. 

There  are  many  commodities  now  moving  from  interior  t>oints  within  our  State  all 
rail  that  would,  with  the  development  of  this  project,  seek  this  means  of  transpor- 
tation, and  we  feel  that  we  («n  with  safety  give  assurance  that  it  will  have  the  sup- 
port of  our  connnunity  and  State. 

Refixjctfully  submitted. 

H.  R.  Jackson, 
Manager  Bureau  of  Freight  and  Tratisjufrlation  of  Oiarleston,  S,  C. 

Col.  Charles  J.  Allen,  Corjw  of  Engiueerf,  V.  S.  Anny, 

J^eMnit  of  liiHinl  of  EngineerB^  having  under  rtnutitleration  the  project  of  an  inland 
u^ateruxig  between  Norfolk^  f «.,  and  Beaufort  Inlet ,  North  Carolina, 


Exhibit  F. 
letter  op  the  savannah  (oa.)  chamber  of  commerce. 

ArorsT  1,  19a3. 

Dear  Sir:  At  a  meeting  of  the  business  men  of  the  city  of  Savannah,  held  at  the 
Board  of  Tnule  Man'li  30, 1903,  nt  which  nM»n>s(Mitativesof  the  mayor  and  aldermen, 
the  Boanl  <»f  Trade,  Cotton  Kxchange,  and  ChamU*r  of  Commen-e  wen*  pn*sent,  an<l 
after  listening  carefully  to  the  n^narks  of  the  Hon.  John  H.  Small,  (^mgn.'M'nmn 
fnmi  the  First  district  of  North  Carolina;  Mr.  C.  M.  Forrest,  He<'n»tarv  <»f  the  Mer- 
chants and  Manufacturers'  Association  of  I^Itimore,  and  Mr.  W.  H.  f^umsden,  see- 
retary  of  the  chaml»er  of  commerci'of  Norfolk,  Va.,  re^rding  the  proiK)si?<l  inland 
waterway  from  Chesa{x'ake  Ikiv  via  KlixaU'th  River,  Dismal  Swamp  Canal,  or  AIU*- 
niarle  and  ChesaiH^ke  Canal,  iV'ttiuotank  River,  .VllMMnarle  Sound,  Cro:itan  Snund. 
Pamlico  Sound,  and  (\»n*  Smnd  to  lloaufort  Inlet,  the  following  n^solutionn  wrre 
offere<l  by  Col.  J.  II.  K*<tilU  president  of  the  Chamber  of  Commerce,  <luly  stvonded. 
and  unanimously  adopte<i,  viz: 

"Rewlrftl,  That  the  nuvting  heartily  indorw  the  project  of  the  inland  watiTway  il-j 
outline«l  by  Metvrs.  Small,  Forrest,  and  LuniHlen. 

"/&»u/ir'/,  Further,  that  the  KH-retary  of  the  Chamlierof  Commeriv  U»  n•^|!U'^'t^N^  to 
compile  the  necessary  data  aske<l  for  by  these  gentlemen  and  that  same  U*  pr«»|H'rly 
transmitted." 

The  compilation  of  the  statistics  which  ap|)oar  below  has  hail  very  i-areful  iitten- 
tion  and  consideration  and  represents  actual  figurea.  The  statistics  have  lx*en 
obteined  from  the  most  accurate  records  that  are  kept 
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Brnnswick  is  inaugurating  manufacturing  onterpriscfi.  Deep  interest  is  taken  hy 
the  Board  of  Trade  and  our  people  in  this  subject.  A  number  of  small  manufiictoriee 
have  been  rc<'ently  establiHhed.  This  movement  is  gaining  strength,  and  will  inevit- 
ably renult  in  the  ei^tablishinont  of  important  manufacturing  enterprises.  The  people 
have  raiHe<l  $300,000  and  liad  it  underwritten,  as  an  inducement  to  a  steel  plant  and 
shipvanl  to  locate  here,  costing  for  plant  $6,000,000,  emploving  6,000  hands,  and 
turning  out  1,6(K)  tonrii  of  tinished  steel  and  iron  products  per  day.  We  hope  it  will 
come,  but  whether  it  does  or  not,  the  spirit  which  raise<i  this  $300,000  will  bring, 
and  quickly,  imi)ortant  enterprises  of  like  character. 

To  all  Huch  enterprises  the  problem  of  low  freights  on  coal  and  of  a  low- water  rate 
to  comi>ete  with  and  to  reduce  rail  rates  is  obvious,  and  of  great  importance  in  the 
handling  of  raw  and  tinishetl  t)ro<luct. 

IndirtH-tly  the  effect  of  a  reiluction  of  rates  on  (X)astwise  freijo^hts  would  increase 
our  foreign  commerce — cHj)e<*ially  such  jwrtion  of  it  (not  inconsiderable  in  amount) 
as  finds  an  outlet  via  New  York,  Boston,  and  other  Jforthern  ports. 

While  it  may  seem  KU{)erfluouH  to  say  anything  in  a  report  addressed  to  a  Board  of 
military  engineers  as  to  the  imi>ortance  from  a  coast-defense  view  of  such  an  inland 
waterway,  it  may  not  l>e  inappropriate  to  give  expression  to  the  view  univeraally 
held  by  our  inU^lHgent  citizens  that  such  an  inland  waterway  is  of  vital  importance 
in  the  event  of  war. 

Our  intelligent  citizens  are,  we  think,  unanimous  also  in  the  expression  of  the  hope 
that  this  inland  waterway  may  l)e  tin^t  oi)emHl,  because  it  is  at  the  greatest  danger 
p(jint,  but  that  it  may  bei'ome  a  part  of  an  inland  system  of  waterways  beginning  at 
the  (ireat  I^kes,  thence  via  Raritan  Bay,  New  Jersey,  reaching  the  mouth  of  the  St. 
Marys  River,  thenct^  by  the  l)arge  caiial  rec<jmmended  by  the  lamented  General 
(Tillmore  of  your  corj>8,  to  itx  headwatern  in  the  Okefenokee  swamp,  thence  by  the 
Suwanee  Kiver  to  the  (rulf,  themre  to  New  Orleans  via  natural  and  artiticial  waterways. 

With  our  commence  growing  so  rapidly  that  the  vast  network  of  railroads,  iron- 
stantly  increiising  mileage,  motive  power,  and  cars  are  utterly  unable  to  cojie  with 
it,  with  freight  bl(K*kades  at  all  the  great  centers  of  industry  due  to  want  of  facilities, 
with  numerous  imi>ortant  manufacrtorii^  compelle<i  to  shut  down  frequently  for  want 
of  coal  due  to  want  of  cars  and  motive  power,  the  entire  subject  of  nnproVement  of 
our  inland  waterways  liecomes  of  deepest  concern  to  all  patriotic  citizens,  and  we 
welcome  every  well-con.sideri*d  projei't  for  such  improvement^*,  whether  in  our  imme- 
diate vicinity  or  not,  and  more  esi)ecially  for  the  project  under  consideration,  as  of 
deeiK'st  interest  and  most  intimate  relation  to  our  progress  and  growth. 
Very  respectfully, 

C.  P.  GOODYEAB. 

E.  F.  Coney. 
W.  B.  Cook. 
C.  D.  ikm. 
Col.  Chaklgs  J.  Allen,  Corps  of  Enginefrn,  V.  S.  ylrmy, 

J^ettifient  of  the  Btnird  of  Entjineerf  having  under  considfration  the  project  of  an 
irdand  waterway  from  Norfolk,  Tu.,  to  Beaufort  Inlet,  North  Carolina, 


kxiiihit  h. 
letter  of  the  keknaniuna  (kla.)  board  of  trade. 

June  27,  1903. 

Dear  Sir:  The  port  of  Femandina,  ofri<*iallv  designated  as  the  entrance  to  Cum- 
berland S<»und,  lying  latitude  :W°  40'^  an<l  Ituigitude  81°  26'^  is  the  most  southerly 
deejHwater  i)ort  on  the  Atlanti*-  coaj't  of  the  I'liitiMl  Stati-s.  Its  h^mtion  is  at  the 
mouth  of  a  diH*p  fn»sh-water  river,  the  St.  Marys,  and  from  the  Hrst  settlenu-nt  of 
Florida  it  has  always  Uvn  known  for  the  Hujierior  «lepth  of  water  and  cx<vllentv  tif 
its  harbor.  In  1S81,  niH)gnizing  its  inruliar  advantages  and  its  pntsjK'ctivc  valu<*  as 
a  deep-water  iM^rt,  the  (ioveniment  of  the  Tniteil  States  liegan  the  impn>vtMiu'iit  of 
the  entram  e  oy  a  system  of  jettie:*  intcndiNl  to  attain  an  ample  depth  at  mean  low 
water  on  the  liar.  Appropriations  having  U*en  made  from  time  to  time  a;!L'rcgating 
over  $2,500,000,  the  entram*eand  <*hannel  from  the  si*a  has  lH*en  incrca^Nl  frnm  a 
low-water  depth  of  about  12  fei*t  to  a  |»i*rman(*nt  depth  of  over  24  fi*et  at  low  water 
and  29  to  30  feet  at  high  water,  thus  placing  this  jMirt  in  the  rankn  of  the  very  jiest 
harbors  on  the  Atlantic  (Mast  ami  su}H.*rior  to  most  <»f  them,  with  a  pn»H}H*et  of  a  still 
farther  increase  in  deptli  of  water,  which  would  make  it,  all  things  cousidere<l,  the 
moat  available  port  on  the  entire  aoutham  coast 
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Thenaturml  mnilt  of  thin  iropmromont  of  the  port  of  Forniindin«  ha«  bcon  tO|n«<l- 
aall^'  <lniw  toaiid  thrfHii;h  it  not  only  th«*  tMAHtwiM*  tninH|H»rtation  of  tin*  pnMliH*t4 
of  MoritU.  I>ut  to  A  nt ill  irrt'tttor  dcfmv  a  v^ry  Uivt*  forfi^rn  «*x|M>rt  lnif<in<i%«  of  phof^ 
pliato  roi'k  and  im\al  ploni<  t4>  Kiin»|M*an  omntriii*  and  of  luinlnT  to  South  America 
and  the  iHlamln  of  the  CarihUmn  .S*a.  The  laix«'«*t  i-luMt  of  ftkinnifri'ial  r>teaiiii«lii|H«, 
drawing  iipwanl  of  24  f<*et  of  water,  hiuI  taking  on  I'Mn^x**'  of  :t,UX)  tonn  aii<l  opwanl, 
kiave  I'ntenil  an«l  ^mi*  to  n<a  without  hindramt*. 

The  (*titt*>t«iiti*  truirir  in  hnnUT  hai*  inven  eniploynii'nt  to  lanci*  ntiniU*rK  of  Mailing 
veM«i*K  (^arryinic  tiudi  fnmi  'lOii.oixi  to  l.tNMKOliO  f«H*t. 

The  following  ftatiittien  i*liow-  the  )KiHin<f<*(  «»f  thiit  fMirt: 

ArriitUs  timi  cleiiniHrrn  of  rrsmU,  awl  dprnmrrrf^  tU  FrrmMyiiwt,  fV/i. 


Ymr.  .NuiuUt.      jj^.         rr%« 


im$        an  iM.Ks:  i.ow 

two                               ...             ....  'J«l  \m.9<*  I, AM 

IWI                                               Vl.t  IVM.*««6  l.»«ft 

ItUU..  .             aw  IW.UIW  !.»« 


ToUl...  .    .  .  hTA       7I».7»  7.1ftl 

VAIJK  oK  KXINiRTS.  ^nA^TW|s^:. 

I  «*i» $r>.  *>oo.  arj.  00 

1WM» 7.  A\^\  tKW.  (W 

IWU 7.  ;VW,  7WI.  (10 

iwnr u\  97\K  12:«.  oo 


Toul ai ,  824, 1  wa.  no 

VAIJK  OK  IMIN>RTS.  (HiAHTWMK 

ijw li;«.«2i.oo 

IWMI 9. 90l».  00 

IHOI I««,  (MM).  (M) 

IH02 17.  (JHl.  50 


Ti.tal :0:i,  (M>2. 50 

Th«*  aUive  tahh<#,  which  an*  maile  up  fn»ni  nvfinlM  in  the  nti>tom-honfie,  uliow  a 
ra«ly  iii«*n-ar**  in  tii«*  fliipnirnt  of  tn«i>twin*  oiinnioilitit*it,  indi<<atinic  tluit  the  n»m- 
nirriviif  th<*  |*<in  Umn  alni«>«>t  diMil»l««i|  in  th«*  iiar*t  four  yi^an*.  Tht*  n»«*orili«  of  the 
<-Ufit«ifii  h«»u«i*  »)iiiw  thut  the  ^I'ar  VMKX,  judirin^  from  thi*  flvi*  nionthn  iuf«t  <*nilinir, 
will  U-  k'r^atfr  in  \*«lunir  **i  im*\tu*t»^  thnMiirh  the  |M»rt  than  in  any  pn*vif»ui*  year. 

Thr  pr*>iti-t  ••(  an  aitit»l«*  inland  waterwav  )ii*ta«H*n  the  rhi*f«|i«'ake  at  Norfolk  and 
lU*auf«'rt.  S  (*  .  ¥ihi«  h  lia«  U<«*n  pnf«*nt«'<f  to  ut  for  our  oin»id«*ration,  i*  t*ntitli«<l  to 
a  (wri'ful  «-^tiiiiaii*.  U'th  ar>  to  itn  inini«*iliati*  IikwI  hi'nftitii  aiitl  itPiiltiiiiatr  aflvantatr^M 
to  th«*  « \:*'\f  xMitlirni « i«tft.     In  ihr  fir^t  pliu'v'  it  »ouM  mahli*  MailiuK  \<'nn*l«i  in  \m\ 

hit  h  I'oi 


»i-«:tM-r  (••MMiiil  a  <Uin|{iTou*  f»h«ial  i»ii  whit  h  fount lt*N«  \i'nn*lf<  hnvi*  U-4'n  wn*«'k(*«l, 
ihii*  ^••■•••innk:  thf  |wnN  <»f  thr  ma  an<l  iu'^irant^*  rati"!*  oii  \i»!#i#'U  ainl  t-arpw**. 


I'lidfr  t<\i»(intf  t^mditionf*  thi*  railwax*  of  lh<*  n»uiitr\  an*  oft«*n  itui^rivti**!  ant| 
uiiaM*-  r»r  «Niii«i(|i'rahl4*  i^'noilii  of  tiiiH*  to  nit)\i>th«*  fn^iirht*  aviaitini;  tmn«|Nirtati<»n, 
U*  tlu*  KH'Mt  4h*tniiM*nt  itf  lHi)iin«*f»«  in  all  it*  Itraiirhi***.  ThenM*xi-t",  th«*n*for«',  a  irr«<at 
iii^'«*ivit\  f<»r  iitilixiiiit  »*  far  ai*  pimhh*  traiii*|«»rtation  hy  aati*r.  an  liai*  Ui-n  i11uj»- 
tratt^il  in  tin*  trminrnf  theirr^*at  Wi'pt  tf»mMi*n)  |M>rtj*.  K<»rn  l<inir  ttint*  ««iliiiie  \<«m'1« 
aiKl  »t«'4inUiatii  th'livrmi  fn«tirhtii  to  thr  Kn«*  (*anal  and  railway*  at  Buffalo,  hut  m\ 
irn-at  wan  tlit*  (h*nianti  ft^r  inmoMst  fa«*ilili««  of  tranfi|>ortat ion  that  th«*  «vtahhi*h- 
nH*nt  tif  l<Miv«>  hni*^,  «*nip]o>inir  Iwrieeii  of  irn*at  ia|iarit\.  to\i<^t  hy  |N.ui*rful  i*teani 
tu|f».  *--niiiii*  a  ni<iimty. 

Thi»  «iy«t«*tii  fii«i*ni"  n«*w  to  U*  the  mNt^viity  nf  the  future,  U»inir  far  iiif»n*  i*e<in«Mii> 
icral  and  «vailaM<*  to  a  im*at«*r  thvr^'^*  f'>r  ni<i%-inir  the  nion*  hulky  proilurtf*  from  the 
lntt-ri«»r  (<•  tin*  ««<aUianl.     Th«*  Krir  (anal  i««  to  U*  i*nlarvt*<l  at  a  ttmX  <»f  (KMi.iiiMi.uhi. 

Natun*  tuwi  aln^lv  o|M»nf^l  an  inlanil  wat<*rway  al«iiitf  th«>  Atlantir  «^i«itt  nith  Init 
lew  interrupt ioiin  w fiirh  twn  la^ily  li«*  n*tni*<li«^l.  and  it  i««iithin  th«*  pro)«hilituv 
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that  an  inland  waterway  will  be  opened  from  New  York  to  Biscay ne  Bay,  and  from 
Fernan<lina  to  8t.  Andrews  Sound,  available  for  commercial  purpoeee  and  for  the 
claw  of  d«*foiiHive  naval  vensela  such  as  torpedo  l>oatH,  etc. 

The  iK)rt  of  Fernandina  is  on  the  main  Ime  of  this  inland  waterway.  Should  the 
project  of  connectinfi^  Chesapeake  Bay  with  Beaufort  Inlet  be  carried  into  effect^  and 
some  further  improvement  l)e  made  in  the  existing  inland  passage  to  Savannah  and 
thence  northward,  this  port  would  have  the  advantage  of  such  communication  by 
ImrgeH,  in  addition  to  lUi  prenent  fleet  of  sailing  vessels  and  steamships.  At  times 
our  pii'rs  are  overburdened  with  lumln^r  awaiting  shipment,  and  if  bai^ges  could 
n'lieve  the  Htrain  it  would  be  a  very  great  a<lvantage.  As  facilities  increase,  expensea 
are  lessened  and  the  producer  is  bi?nefite<l. 

The  Boanl  of  Tratle  of  Fernandina  tlierefore  is  heartily  in  favor  of  the  project  of 
connecting  the  waters  of  Chesapeake  Bay  with  Beaufort  by  a  canal  having  a  depth 
sufficient  for  it^  being  utilize<l  by  coasting  vi^ssels  or  barges  engaged  in  the  coasting 
trade  of  the  South  Atlantic  coast,  and  we  favor  the  construction  of  such  canal  by  the 
General  (iovemment,  to  which  in  time  of  war  it  would  be  of  supreme  importance. 
Very  respectfully, 

Geo.  K.  Fairbankb, 
Saml.  a.  Swank, 
Gbo.  L.  Baltzell, 

OommiUce. 
Col.  Charlbb  J.  Allen,  Chrps  of  EnffineerB^  U.  S,  ylrmy, 

Ptemient  of  the  Board  of  Engineers  having  under  consideration  the  project  of  an 
inland  waterway  from  Norfolk^  Ta.,  to  Beaufort,  North  Carolina. 


Exhibit  I. 
LBrrncR  op  the  Jacksonville  (fla.)  board  of  trade. 

July  18,  1903. 

Dear  Sir:  By  the  direction  of  the  Board  of  Trade  of  the  city  of  Jacksonville,  Fla., 
1  am  <lire<'ted  to  prewnt  to  the  Boanl  of  Kngineen*  having  under  consideration  the 
constniction  <»f  an  inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet,  North 
Carolina,  certain  commercial  statistics  of  the  {>ort  of  Jacksonville  and  St.  Johns  River, 
and  to  submit  some  facts  and  arguments  showing  the  im{)ortance  to  this  city  of  the 
construction  of  the  said  water wa v. 

OHiMwiw  commen'f  of  the  ritif  of  JarkjumvilU  and  St.  Johnti  Hirer,  Florida^  during  the 

nth*iidar  yt'nr  ending  Ikvnidter  .?/,  IttOJ. 


Ton^. 

Yellow-pine  lumber 248, 518  Bacon 

Cvj)n'ss 10. 214  '  Potat«»e>» 

Sfnngles 142. 2«><)  CanniMl  goo^ls 

Cnw-tiej* 872,  r>4)0     Fl<Mir 

C<*darlogs 145     Salt 

Laths 81     IVans 

Cotton,  sea-island 5,  «2«>     Oiffw 

Tobacco 88     Hav 


Orangefl ,H,2»Ki     Stwl  raiN 

Vegetables 4,«U)n  Com  nn«l  <»ats 

Doors 52  Naval  Hton*. . 

Kaolin 5,tW5  Brick 


Miflcellaneoufl  |)ackages 85,718  (iasoline 

Coal 33,W7  Fertilixen* 

Oil 15.f48t»  Winwand  lit|Uors 

Boots  and  shoes 1 ,  551 

So^ur 2.530'  Total 1,710.754 


Tons. 

(50,745 

1,8:^7 

\\  500 

44,  tMK> 

2. 027 

825 

270 

18,750 

2:j,  540 

12,:;75 

r>i),(K)0 

:{7. 500 

:^.  450 

li.  480 

!i.  ♦>57 
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|H  r  i  •  lit   . 


'I  hi*  nix-tMiHi'  itiiiitiMTii-  )N*tuii*n  JiirkHttivilli'  iuhI  tilt*  Atlniittt'  |Mirti*  ti<irtli  of 
<*•!]«•  IIatti*r.i«  I*  i.irtiixl  \*\  larvt*  ^t«1lill^<lu|»i  aiiil  •<itl  \i*i«m'U.  Tin*  iiiii\«'inftil  hy 
^iiuill  MtaiiM  p*  iitiil  vi*««H-l>«  utnl  Uirvt*!*  \^  |ini(*th-all\  |»riihil>itc<l  ini  hi-<  •■nut  *  \  X\\v 
(laiu'«*r>>i:'*  ii.iv  ii*Htii*ti  Hr<Miiii|  ( 'a|4*  ll«ttl'^l^.  Atti'iiipl?*  liavi- lifri't<>(i»ri' U-i-n  iiui«tr 
!••  «->1.i)*li-li  Uiri*''  trai.><|i*>r1aliiiii  U-t\\f«  ii  tin'  S»iitli  Atlaiitii-  ix.rt."  hikI  flit*  |Mirti* 
iii>rt)i  iif  (':i|M*  H:itii-rH<-.  Init  iii  <-u<  li  iii<*taiM-i*  it  lia«l  to  U>  aKiiiil«iii«t|  on  a<-«-«innt  <•( 
thi*  iitiii.iii*  t>>  iia\  ij:ili<iii  1*11  tin*  i  naft  of  Nurlli  Ciiroliiiu,  n'.»ultini:  in  •ii-^trut  tinn  nf 
lijirir*  -  .ml  !•»*-  **\  larn'**** 

It  I- •••!)•  lilfi  f  hat  trari«|Hirtulioti  |i\  natiT  affiinlx  thv  rhfjiin-fl  nioXfnitnt.  |4ir- 
ti«  'il.ir'.x  •>(  hiilk\  {•'••iiii  t-.  HHil  that  tnini*|N  I  nation  hy  Unv*'*  i**  thr  «  hi^ai^-^t  «'f  any 
(••rill  i>l  \*  iii»|H irt.it toll  )i\   watrr 

1  lia\**  X  !•■•  tf**!  Iniiii  thi*  for«v<>it)t;  tahh*  itTluiii  artirh>  ulnrh  roiil«l  U-  inoxiNl 
with  u'rt-ati  r  ih-iiali  h  un*l  •ioiioni\  ••(  nii*\«*nii*nt  l*\  Imrv***  than  in  an\  othi-r  inan- 
nt  r.  aifi  1  hi-riuith  api^-ml  a  ••tatrmmt  L'ivii>K  l^'c  iiaini'r*  aiut  tonna«^'of  thi*  arti<  hii 
of  I  ••ntiiPTi « 


Yt'lh'Vi -pint*  hiniN-r 
Cypn-w    . 

fr»-#i  til-?* 

•  '•"^'..ir  !•<» 

L'ltht     .. 

K  '••tt'>n.  **'\\  i"lari<l 

Ka«<hii 

r.^il  . 


1m|i» 

I  l.'l 

HI 

:».uVi 
:l':.  •hi: 


nil 

Salt 

Ila> 

Stti'l  rail«* . . 
Na\al  Mitn** 
Mriik 

K»TtiliMT>«    . 

Total 


T"ii* 

In.  ''M\ 
IM.  MO 

III i.  (IN) 

:{7.:kiii 


It  w  ilM«-  •«  t  ii  lh4t  th«-  akVrivat**  tonnai;*'  of  tli«*  aUiM*  artirh-^  wa^  1,4h2.'J*(II  ti'ti-. 
»hi<h  ni'fi  «•  nt»  th«  t  oiiinit'ni*  iif  Jai'k«i>n\ill<*  in  thf*H*  wxiTal  artirlii*  •liiniiL'  IIm* 
\«Mr  I'*''.'  I  hi*  crt'al  h'llk.  II  n^it  all  of  thi-^*' M'\«*nil  artu  I*-*,  ui-n*  nio\i*t|  lifiMi-^'n 
.la.  L*.  'iixilh  ah'l  |p.rt-  n<.rlh  ••(  Cat**  llatti'Rv      llaxiiiir  iii.itt«'a  i-an-fiil  i*\atninatMn 

•  •f  i)i«-  •  \:»iii.kr  tariff  rnti-.  anil  having;  *  onoi^lfn**!.  Irniu  th«'  lit*«t  ohtiiinahli*  ■•••iiria**. 
t)  .  I-  -i'.  Yi  M  in  fri-ijhi  r.itt  •  «  hii  h  uniiM  !■•  fffi^-ti*!!  ii  thifif  arti*  lf-«  <  oiihl  l«*  nio%«-«l 
t>>  '  .ir/>  ir.tii-{»>riari«>ii.  1  atii  of  the  o|iini«>n  tliat  thi'  n-«liiitiiin  h<>ii)>1  aiiMHiiil  to  at 
If.f*  Vi ,  I  III.  i^r  t<ri  H<*%%f\t*r,  uilha\i«*u  to  making;  i*\«Ty  r«-.i"i*iiai>l«*  alJoMaiu-*'. 
I  t'l  I  •iin*  that  tl.f  tiiMiiMiUTii  riilmtifin  uhirli  hoii1i|  fii||i>w  MmiJil  !«•  *.Vt  niitf  |i«t 
to.        ila- -i  u]"<ik  till*  toiiiiaL**' aU>\i*  i;i\«'ii.  1   tlii-n  fi»ri*  «'«tiniati- Mi.tt  iht- ruiiiin*  n-i* 

•  .|  .;  I-  k-.ii\!i|.  Nii'i  *•!    .Ii«hn-  KntT  woiiM  f\|4-nrni-f  an  annual  •axin-.fof  *.;7n..'»7.{. 

\:  w  .'  I«-  I.- -Sol  that  ihi- a'-«-\«' i*-tiniati'  I"  Imm^I  ii|mi|i  thf  i-oinini-n  ••  of  Jui  k^Min- 
^i'S  '  •  th>'  v<ar  I'^'l*  hilt  It  niii»t  U*  n-fnfiitU'n**!  that  fXfii  iiiiilt-r  th*-  pn— «'fi?  •••n- 
il.ii  .;i*  \}  •■  •  til.  I  Ml-  r«  I' «  t  th>  |*<rt  !■•«  t  instant  I  \  irr«>M  in^  With  ih*-  iiii|>«-i'i»  r>*-i.lt<!ikr 
fr.-ni  ;!■•-  •  ii*Tru<  tiiiii  of  i}ii«  irilan*!  uati-nftay  oiir  i«ia>lMi*f<  tra.if  \ii>iiM  i-\)>.tni| 
t  \i  II  •-.••ri-  rHi>iill\        l'h«*  l*-rri1itr\  aiiff*-i)>li*  liv  rail  ari«l  hv  Hatff.  f.-r  x«  hi<  h  .liii-k-«in> 

■  ■  ■  ■ 

\  I  •  .-  ti  !• «  iiirv|«'i|.  •  ••tiipri«i«  ih«' <*af>1«*rn  anil  iKiMlii'm  hall  o|  I'lori'la  atft  al-i  a 
lar^r*  ••■  ?i  ri  .-f  •^•nlhiTn  •ii-««fv»a  Th«'  rt^!iiii-«|  In-i^ht  ratt  ••  n*^>iltinir  fruin  ihi'i^oii- 
»1ri:.  ::■  n  iif  tl.i-*  Hatt-r«a\  himiM  n-viiilt  in  a  tiHin*  rapitl  inthix  .f  |.<.|<iilatioti.  th«* 
trn  »:•  r  ir>>iiM>t:<>n  of  iiiaii'ifai'turiiikT  •  rit«T|>n"«-.  hrinu'itikr  iiHri.i^-l  •  i  •iiiiipliKii  >•( 
raw  iir-  1  iiiHiiUMi  tiiri<«l  prifluitf*,  anil  th«*n'liy  irrt-alU  aiiifiiictitMik*  "-ir  •  ••miiiii'I.  •• 

I'  •   i<>InI   \ahui*i«>n  iif  fhf  iiklMh  !••••  i'«iiniiii«*nt'  tit  thi*  |>irt  I-  r  P*<'J  ar iiitt^l  ti» 

l:"^*  TV*. '*.**•  It  that  tii'iMol  hy  rail  wi<rf  iii«-|ii«l«<l  tin-  xahit-  u.iiiM  appr.  xin.aii* 
f.sii,ia«i.i««»  llt^n  thii-  U*  ill  iii.>n«lr«ti<il  Ihih  »;'<'•><!>  fhf  i  ••iniiiir>  :al  iMtri-tiif 
JiwL--nvilli-  woiiltf  )«•  prt'iiiott^l  h\  thi>i-<ini*trii(-tii  not  ihi- iiiLiifl  uatfr\%a\ 

Thcrr  ari*  itlhtT  inlaiHl  Hali-rwa\«  wliiili  ilnnaihl  aflfntMifi  froiii  tl.«-  *  •ffi«'r-.il  <ii>v- 
friiT  «-i.(  Ati^l  «hi«'h  niii"t  iiliiinalfU  In'  inipr*i\i-«l  Thi'rt*  i*  at  pri -^  nl  a  itainml 
inntT  («uMM(«*  fmtn  Jai'kf«iii\iU«*  to  .Sa\aiiiiah  axi<l  llifiut*  t«i  Wiiiyah  liay  t*n  tliri-iia»t 
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of  Sonth  Carolina,  which  conld  be  deepened  to  16  feet  with  comparatively  small 
expense.  It  is  entirely  practicable  to  extend  this  waterway  northward  to  the  Cape 
Fear  River  at  Wilminj^ton,  N.  C,  and  thence  farther  north  to  Beaufort  Inlet,  the 
Houthern  outlet  of  the  waterway  under  immediate  consideration.  There  is  also  the 
projKjsed  canal  acr«ws  the  State  of  Florida  which  has  been  demonstrate<l  bv  the 
United  Stattw  enijineers  to  l)e  an  entirely  pra^tticable  proposition.  This  would  g^ive 
the  commerce  ot  the  (vulf  port^  the  same  advantages  of  bai^e  transportation  an<l 
reiluced  freight  rates  for  bulky  pro<luctti  as  would  be  enjoyed  by  Jacksonville  and 
other  iK)ints  on  the  Atlantic  sealnmrd. 

With  the  constniction  of  the  waterway  under  consideration,  which  will  avoid  the 
danj^ers  of  Cai>e  Ilatteras  an<l  afford  to  all  the  sealxjard  cities  from  Florida  north 
the  immenne  advantages  of  transportation  bv  l)arges,  a  public  sentiment  will  be 
aroused  which  will  result  in  a  demand,  which  can  not  \>c  ignored,  from  the  Gulf 
ports  and  other  sections,  for  an  extension  of  these  commercial  advantages. 
Very  respectfully, 

Chas.  H.  Smith, 
tScfTftary  Board  of  Tirade, 
Col.  Charles  J.  Allen,  Corps  of  Engineern^  V.  S.  Army^ 

President  of  the  lioiird  of  En^fiue.ers  having  under  consideration  the  project  of  an 
inland  waterway  from  Norfolk,  la.,  to  Beaufort  Inlet,  North' Carolina, 


ExHiBrr  J. 
letter  of  the  elizabeth  city  (x.  c. )  chamber  of  commerce. 

May  15,  1903. 

Dear  Sir:  Inclose<l  phrase  find  report  of  the  amount  of  freight  hamllcHl  at  Eliza- 
beth City,  N.  ('.,  for  the  year  1902.  If  our  estimates  on  re<lua^l  freight  rates  are 
corre<'t,  and  we  think  they  are,  there  will  Ih»  a  saving  of  $21.*{,S76  iH»r  annum  on  our 
l»rejH?nt  buHiiies.»«,  and  this,  vou  will  see  by  the  rci)ort,  does  not  iiiclu<le  over  one-half 
of  the  articles  han(Ue<l  at  this  {>ort.  It  is  estimated  that  the  amount  of  tonnage  given 
can  Ik'  multipliiHl  by  three  to  repn^sent  the  businew  c»f  the  AUx^marle  Smnd  and  it8 
tributariw,  namely:  Pernuimans,  Yeopim,  Chowan,  Cashie,  lioanoke,  S<!upi)emong, 
and  Alligiitor  rivers,  ana  the  country  contiguous  thereto.  With  (h?ep-water  trans- 
portation, it  is  (."stimateil  that  the  volume  of  business  wouM  Ik'  double  in  live  years. 
With  largt*  I >arge  transportation  the  following  industries  could  n^asonably  lK»exi'KH*t«l 
to  spring  uo  in  our  midst,  namelv:  (1)  The  manufacture  of  pulp  from  f>ur  abund- 
ance of  tinuH^r  and  wocmI,  es]HH-ially  adapte<l  for  that  purpose;  (2)  the  iiianufacturi'^ 
of  brick  for  northern  markets  from  our  clay  sulj^'oil,  which  is  inexhaustible;  (.*V)  the 
shipping  of  conl  wimmI  of  various  kinds,  so  abundant  among  us,  to  the  northern  mar- 
ket, ami  the  n»tum  of  the  barjr«^  ln<len  with  cojd  and  giKwls  for  the  southern  citi(»s. 
Various  other  industrial  enterprisc»s  <*ould  Ih.^  mentionnl,  if  we  deemed  it  nec<»ssjiry. 
Trans|K)rtati(m  in  this  wction  <*ould  Ih'  <*arrit»<l  on  almost  during  the  I'litin*  year, 
owing  to  our  mild  winters.  We  desin*,  mv  dear  sir,  to  will  ynur  attention  esiK'cially 
to  the  gtH>graphi<id  locjition  of  F'.li/jiU'th  Citv,  and  t<>give  you  some  reasons  why  the 
projK»stHl  inland  waterway  should  come  by  the  Dismal  Swamp  Canal. 

KliziiU'th  City  is  situateil  at  the  htwl  waters  of  the  P:b4<|U'itank  Kiver.  IS  niiles 
from  the  sonml,  having  a  water  fn»nt  of  I  mile  in  extent,  an  averau'e  depth  nf  fmm 
12  to  18  f«»et,  and  a  comiiKxlious  harlN>r  for  the  anchonige  of  Killing  vess**ls  when* 
they  take  the  nyular  tows  north-lMmnd  through  the  DiMual  Swamo  Canal.  The 
lViS(]Uotank  Kiver  at  Kliz:iU'th  CMty  is  a  mile  wide,  bn>ailening  a  short  distant'  U-low 
the  city,  ami  lK*ing  4  miles  wide  at  its  mouth.  KlizaU'tli  City  has  over  i»,i)(K)  inhab- 
itants, as  shown  by  a  recent  survey  of  the  «ity  by  the  ehrtric  light  and  water  min- 
pany,  which  gives  2,:^X)  houw-s  within  the  iniriJorate  limits.  With  an  average  «»f  4 
l>en»ons  to  a  dwelling,  this  would  give  us  a  iM»puIation  of  9,200.  The  census  nf  HmX) 
shows  only  t»,;W0,  henct»  you  will  note  that  our  |M>pulation  has  increawMl  .'>n  yt-r  nut 
in  thret*  vears.  It  is  the  (^ommemal  center  of  tlie  AlU'marle  stvtion,  wh»Te  tin*  nis- 
t<mis  tLTv  nivive*!,  KtMleral  nuirtsan*  held,  ami  when*  in  a  ffW  wt-eks  the  <  M»v»rnnH'nt 
will  \iepn  the  enaction  of  a  custom-h«»us«*  to  o>st  $140,0(K).  It  has  waterstorks,  elec- 
tric lights,  sewerage,  pavinl  stni*ti»,  telegraph,  slit»rt  and  long  «listance  'plmnt .-.  and 
every  convenienct»  of  a  nuxlem  am!  u|»-to.date  city.  We  have  one  railmad  ei»iiii»Mt- 
ingufl  with  the  North  and  the  South,  and  within  thnv  months  fn»m  this  datf  the 
Elizabeth  City  and  Western  Railniad  will  afford  us  means  of  exehangim:  <>ur  ppmI- 
nets  for  thoe*eof  the  far  Wt»Ht,  and  therebv  increase  our  trade  and  nunmenial  inii>or- 
tuioe.    Namben  of  steamen,  burgee,  mncf  sailing  vessels  iH>nnei*t  KlizaUah  City  with 
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thocf  Kill  try  iMinlerinfT  on  tht*  Albemarle  and  I^inilu*o  ivMinds  an<1  their  trilmtarifii, 
wliiU*  the  inh«hitantj«  of  nine  <*«»unti«i«  in  rsKtem  North  (*«n»lina  make  thii*  their 
tnult*  o*nt«-r.  Retail  and  wholi«iqilf  hoiim*!!,  eotton  and  knitting  inilln.  ntimermiit 
nianiifaftiirinir  entvrpriMii.  and  xUtw  lianki*  make  thix  the  nit*tn»|M»liii  of  eaKtern 
North  <  *«irolinn.  In  aildltion  to  the  pniiluetHof  the  ^lil.  namely,  eotl(»n.  ^rain,  tnirk, 
etc..  KlizaU'th  City  hanan  inexhaiiMihIe  nupply  of  lif*h  and  oyMi^rs  from  tht*  watem 
of  oiir  vari(mt<  Honndn  ami  Imyx.  forming  an  inland  hanin,  ex(t*e<linK  in  extent  any 
in  th«'  rnit«««l  Stattii  exn*|it  the  <tn-at  Ijiktv. 

Th«*  i«tatif*ti(f*  her%*to  atta4*he<l  and  nun le  a  part  of  thin  n*p(»rt  nhow  a  tonnaite  of 
(MIMT^  tonft.  with  many  artirlei*  oniitte«i  tliat  mi^rht  liave  lieen  iiu*lud(*<l;  ami  it  aluo 
^hoHff  that  on  theartieh*M  nanieil  not  lew  than  |2U0,(N)0  |H*r  annum  eould  lie  niv(«<1 
in  (n*iyhtH  hy  ni«*ani4  <»f  d<*«*|Hwater  tranH|M>rtation  hy  lanri^  ImrKei*.  While  the  n'|M>rt 
!(•  nut  ai*  thi»nMi);h.  oMiipndifnmve.  ami  intelliicent  m  we  witulddemn*  it,  yet  wetniat 
it  will  wrvf  itn  pnr)»«iM*  in  aiiliiiir  you  and  y<»ur  a»lalMm*ni  in  Mvurinir  fniin  (\>nirrpi« 
at  an  «*arlv  dati*  an  ap|»n»pnationVutlW*ient  fortlie  conirtnietion  of  thin  inland  water- 
way. wlii«  )i  ifio*rtuinly  th«>  intvit  im|M>rtantand  <*onmiendableent(*q»rim*  l«M»kinir  tothe 
ilev«*l<»pm«*nt  of  the  Allanlir,  and,  wt*  may  alM»  add,  the  I*ai*itlr  A*alMianl,  tnnmffh 
tilt*  pn>|HiM*<l  iMhmian  miml.  that  liaif  eniOMte^l  the  attention  of  (\mirn*N«  for  the  iMt 
«jiiarti*r  or  a  o*nturv. 

Mo^t  n-jtiitH't hilly,  yourn,  KnMrsn  Albxandkr, 

tftnirmnn  fhntmithr  nn  (hmmrrrr, 

i'ol.   (*ll\l(il>  J     AllKN,  t'nnm  nf  Knyi9\frrti^    ('.   S.    .Infiy, 

iWfitiriit  *tf  thr  It>mtrti  »>/  Kntjiiurm  hantyf  umirr  nnuntUntlitnt  thr  pntjert  of  nn 
titlumi  n^ilrrtntu  frtun  XnrftUk.  Irt.,  lo  )inuifor1  InlH.  \iifih  Otnltinn. 

•        •  •  •  ■  9  ' 


Frrfifht  ftttlttiw*  «./  ElizfiUth  i\ty,  .V.  r.,  fnr  jfrnr  /.W?. 


; i*n*ti«n<(1  h\  thr  KliulM-ih  rny  iN  C  .  riuimtwr  or  (Vimmrrrr,  Kilmund  A)i*x«n«lt*r.  rluilmuin  rfum* 
mittf-*'  iin  (^•mtntr««>  fur  ihr  JMin««r  nf  •hfitiliiK  thr  nrl  ipilii  In  rvittM^<<l  fn'Urht  mU'*  to  fit*  ilrnvrd 
UfT  Miinum  li>  t^ialihaliififf  ihr  |irtifiiMvil  inUiHl  wAtrrway  fnun  N(»rf(ilk  lUrfattr  to  Hi'sufiin  Inlet, 
S'tirlh  I'arolliia  ] 
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Freight  statistics  of  Wizaheth  City,  N.  C,  for  year  1902 — Continued. 


Articles. 


I*ackage8  of  flsh  . . 
Vessels  of  oysters. 


Vessel  loads  of  melons  . . . 

Dead  and  live  stock 

Fresh  meats 

Packa«:e8  cakes,  crackers. 

Dry  goods 

Cord  wood 

Carloads  furniture 

Coops  poultry 

Hones  and  mules 

Empty  barrels,  crates,  etc 

Butter  dishes 

Knitting  mill 


Cotton  factory 

Elizabeth  City  Electric  Light 
Co. 

Total 


Packages. 


65,000 
568 

67 
7,260 


36,000 

19.942 

6,600 

105 

5,600 

467 

326.114 

7.000.000 


Tons. 


5.500 
22,720 

1,200 

4,499 

250 

800 

975 

3,300 

225 

1,400 

234 

1,624 

1,000 

2,500 

384 
2,000 


699,172 


Reduc- 
tion. 


Gained. 


9213,876 


Remarks. 


Local  tradeand  distribution . 
Local  factories  and  in  tran- 
sit. 
Local  trade  and  in  transit. 

Do. 
Local  trade. 

Local  tradeand  distribution. 
Local  trade  only. 

Do. 

Do. 
Mostly  in  transit. 
Local  trade. 
Handled  here. 
Manufactured  here. 
Goods  received  and  shipped 
out. 

Do. 
Goods  receiyed. 


Exhibit  K. 


jetteb  of  citizens  op  beaufort,  n.  c. 

June  29,  1903. 

Dear  Sir:  At  a  mass  meeting  of  the  citizens  of  the  town  of  Beaufort  held  in  the 
town  hall  on  the  3(1  day  of  June  the  undersigned  were  appointed  a  committee  to 
secure  data  and  statistics  of  the  business,  commerce,  industries,  and  different  enter- 
prises of  the  town  of  Beaufort,  and  the  county  of  Carteret,  N.  C,  to  be  forwarded 
to  you,  in  reference  to  the  project  of  the  inland  waterway  from-  Chesapeake  Bay  to 
Beaufort,  N.  C. 

Beaufort  is  a  thriving  town  on  the  eastern  coast  of  North  Carolina,  the  county 
seat  of  Carteret  County.  According  to  the  last  census,  it  has  a  population  of  2,186; 
it  is  the  third  oldest  town  in  North  Carolina;  was  incorporated  in  tne  year  1722  as  a 
port  of  entry  bv  the  English  Government;  it  has  a  fine  natural  harbor,  and  not- 
withstanding the  fact  that  it  has  never  been  deepened  by  the  Government,  yet  ves- 
sels drawing  14  and  15  feet  of  water  can  come  in  with  safety.  Vessels  have  entered 
this  harl)or  in  the  past  drawing  as  much  as  25  feet  of  water;  in  fact  Beaufort  Harbor 
was  the  rendezvous  of  the  United  States  fleet  in  1864,  in  charge  of  General  Butler 
when  the  attack  was  made  on  Fort  Fisher,  and  also  the  later  one  in  charge  of  Gen- 
eral Terry.  This  latter  fleet  contained  near  300  vessels.  By  a  reference  to  a  recent 
report  of  the  United  States  engineers  in  regard  to  the  Beaufort  Harbor,  it  can  be 
seen  that  with  an  outlay  of  from  $60,000  to  $100,000  the  harbor  can  be  deepened  so 
that  vessels  drawing  25  feet  of  wat^r  can  come  into  our  port. 

The  town  of  Beaufort  is  only  about  a  half-hour's  run  from  the  sea,  and  the  harbor 
is  landlocked  on  all  sides,  and  makes  a  good  refuge  for  vessels  from  storms  in  any 
and  all  directions. 

The  county  of  Carteret  is  a  very  fertile  county.  The  principal  industries  are  AhIi, 
oysters,  clams,  and  other  sea  products;  farming,  trucking,  timber  interests,  etc. 

The  Gulf  Stream  is  within  19  miles  of  our  coast,  and  owing  to  its  nearness  truck 
and  early  vegetaV)le8  can  be  raise<i  at  least  two  weeks  earlier  than  they  can  be  raised 
within  30  miles  in  the  interior.  Our  soil  is  capable  of  raising  cotton,  com,  hay,  rice, 
potatoes,  vegetables,  and  numerous  other  proaucts. 

There  was  Iiste<l  for  taxation  in  June,  1902,  in  the  county  157,903  acres  of  land; 
1,956  town  lots.  The  aggregate  value  of  the  real  and  personal  property  was,  in  round 
numbers,  $1,000,000.  The  report  from  the  custom-house  for  the  port  of  Beaufort 
shows  225  registered  vessels,  with  a  gross  tonnage  of  2,675  tons.  There  are  at  least 
eight  times  as  many  smaller  craft,  which  are  engaged  in  commerce  in  the  county, 
not  registered  in  tfie  custom-house,  they  being  under  custom-house  tonnage.  The 
amount  of  the  groHS  sales  of  the  merchants  in  Carteret  County  for  the  year  ending 
December  30,  1903,  aggregates  in  round  numbers  about  $1,000,000;  the  amount  of 
gross  sales  for  the  town  of  Beaufort  aggregates  $200,000;  the  numl)er  of  vessels 
engaged  in  the  oyst**r  business  in  the  county,  dredgers,  54;  smaller  craft,  1,000.  The 
number  of  licenses  issued  for  oystenuen  for  the  year  ending  1902  was  766. 
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Tilt*  «liffen*ut  cYNiimcMliUM  luu:<lle<l  in  the  oounty  for  thi*  yvar  enditiir  I>i<(x*tiiU*r 
31,  \W2,  wen*  an  foUowi*: 


r4»tt«tii \mU^. . 

C  4itt<>n  m<«*fl iHUtlu'lr*. . 

Tci)i«in^>  Itmf iioundfi. . 

Rif^r,  nniirh hti?*hc*li*. . 

Iflrain <lo 

lUy toiin.. 

]*«itjlt«>t1« btl(t|u*lH.  . 

V«iri*tablt<r |MHimlii. . 

(Vittlf »M«ii«l.. 

Ilonwn to. . . . 

Ilcifp <|(».  . . . 

INMiltry «lo.... 

KiQpt iloim. 


2.f>U0 

7.ft<)0 

:25, 0(10 

2. 000 

100,000 

100 

200.  (NX) 

1,000.000 

2«  (NK) 

3,000 

5.000 

.V),  000 

500.  (ffiO 


Finh ImiiiihIh.  .  (JO.  000. 000 


( >ynU'n* )Miiih<*li*. . 

Tiiqu'fitinf,  rni<U».  .l«m»li». . 

(MaiiiH iMifiheln. . 

WimmI mnln. . 

m   I  I  •  A  I  ^%^  ••••••    ••■•••••••A  '  ^«    *  •    • 

I<iiinlM*r do. . . . 

81itnf(l«*f ntimlier.. 

Kertiliien* timi*.. 

Mmcliim*rv iMiuiidn. . 

MeirhandiM*,  ireiifral  .t«>nK. . 

l'aMii*ii|ci*ni ntinilMT. . 

(Viml ti»nH,. 

IV'Aiiutit Iiui*1m*Ii«.  . 

Kii«h  oil Iiarrvln. . 


l.ooo.oro 

1.000 

75.  (NMI 

200.000 

25. 000. 000 

20. 000.  (NN) 

1,000.000 

10.000 

100. 000 

500,000 

20,000 

1.000 

10.000 

10.000 


111  KAthrriiiK  thf  alM»Vi*  MUitifttifH  tlie«'oiiimitU«t*  have  in  HoinrinHUimw  Ut*n  unaMe 
ti»  iri't  tlc*HniU*  tlirnrvii  and  liavi*  IumI  u*  tiitituaU*  th«  Nini<*.  Tlu*  tvtiniaUv*  an*  very 
low. 

With  tht*  inland  wat4*rway  m«*  tw\  (T>nfldvut  tliat  thin  iHimmw  W(»aM  inortvae 
tn*l»Us 

All  «•(  which  ij«  n«|ivi*tiully  aubuiittiHl. 

J.   II.  INHTKH, 

(\  r.  I>KY. 

\V.  T.  CiiAiiwirK, 

W.  F.  Piii, 

(\   I>.  JoNO*. 

J.  S.  (*APKHKY, 

OlAft.   L.   ARRKN'ATIIY. 

( \nnmiiUr, 
CVil.  C*ii\Kt.Bi  J.  AI.I.BX.  i\irp§of  En^rum,  /'.  X  .-frmy. 

I*rmtirt%t  **i  thr  lUmni  **(  Kngtnrem  hanmj  umirr  cvntUUnUuni  the  prtijftt  of  on 
inlanJ  %ntimnt}t /rum  .Vi^i/c/it.  I'fi..  to  lirau/uri  JnUt,  A'crfA  (liro/iFMi. 


KXIIIBIT   I- 


or  TliK   WAHIIINOTUN  (N.  (.  )  aoARD  OF  TRADB. 


JiLY   Irt.  1)103. 

Hkar  Sir:  \Vi*.  flu*  undonnifrnt'*!  n>mmitt4*«*  a|>|Miint«'«l  hy  th<*  liiianl  of  Tni«l«*  <if 
\VAfihinirl«'n.  N.  (*  .  tn  maki*  invivtitcatiim  intu  th«*  ominirn-ial  iiindttiiui  nf  \Vai*h- 
inirtitn  and  itn  «*iintrilHit«iry  trrritury  and  to  |»ro(*urt*  <latai*htiwinirlh«*  |iridial>li*lii*n«^ 
titii  ti»  atvnM*  to  \Vai*htnirt<in  anil  virinity  fn»m  th«*  iiinKtmrtinii  ••(  th«*  |in»|M«*i^ 
|f*»-fiHit  waterway  (mm  Norf«»lk  lUrUir  tfi*i)«*aiif<>rt  lnU*t,  North  (  anihna.  \n%[  l4«ve 
!•!  itffrr  tli«*  fiillfiviintf  iiifoniiation.  whi«-h  wi*  tnii«t  will  Im*  nf  wniir  aMiiftlamt*  to  y«Hir 
hiUMimhli*  ll««nl  in  xt^tir  onuiiilvnition  of  thin  matter: 

W'v  \\m\v  nuMlr  a  «iin'hil  an«l.  wt*  U*li«*v«*.  an  a4'^  iirati*  imh illation  of  tht*  tonnairi*of 
fnMtfhl  handlinl  durintf  tin*  r«l«*nilar  y««r  Itfirj  in  Wmihinirton  and  «»n  Tar  aii«l 
I'aiuhoi  ri\<*n*  and  triiHitary  wati*n*.  Thrcvinrhiitiiinf*  w«*  ha%'«*  n»ai  hi**!  an*  n<»l  in 
any  inf>tjui«'«*  nirndy  o|iiiiionii  or  tin*  nimlta  of  ipi«wi.  iKit  an*  in  •<v«*ry  inrttami*  the 
n^Milt«  of  di'tlniti*  inviiitiipition  and  admit  of  iiidnl>itaM««  |»nMif.  Tht*  ff>Ilowintr  table 
invni  tht*  tonnaiir.  iliMriliutioil  anionir  thr  \ari<rtif*  rUuwfi  of  n>nimoilitit*fi: 


r<it(on  n<r«l 

C\>t(oii-f«i<t|  nil ... . 
t\»(ton'M^^I  mral . . 
(*otton-««*nl  hnll*. 

lNitat4im 

Vrf:i*tabU« 

('hi<*lim#  an<t  nor*, 
FrabMi 


TUIM. 

lK.7(i:i    Salt  fliih 


214 


2:1.277    IVa«landliv<>-to<k 2.  4:W 


K.trjo    TiniU*r. 
10. 2V2      l«und«*r 


:il .  WI5 

S.774 
I.40H 
4.7W 


:w:i.  W7 

2HM.  4:io 

.  .  5.  «I3 
lo.71rt 
42. 2H0 

H,250 

Juniiivr  Kjhp 2. 1«5 


ShintfU'M 

('iinl  wiMul 

F<*n iliiUTN  an* I  lini«- 

(hrtiT  |ilM*ll>» 
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Tonii. 

Ceclar  logs 58 

PileH 12 

Ije&i  tol)arco 1, 371 

Hay 4 ,  ()93 

Rice,  rough 532 

(irain 40,702 

Meat 1,227 

OyKtere  an<l  rlaiiiH 24, 194 

Coal  and  coke. , 8, 276 

Tar,  Ttmn,  and  turpentine 1, 119 


TOZIK. 

Peanuta 387 

Oil 3,693 

<  teneral  nierchanditte 53, 560 

Joe 1,928 

Brick 1,577 

Empty  barrels 305 

Wool,  hidep,  bones,  etc 41 


Total  annual  tonnage 975,  111 


On  account  of  the  fact  that  the  shipmentfl  were  nia<le  to  and  from  varioufl  points, 
the  frt»ight  ration  therefore  jjresenting  wide  differences,  it  was  difficult  to  compute 
accurately  the  amount  of  freight  chaiyes  that  were  i>ai(l  on  the  above  tonnage.  We 
select^nl  iv*  the  fairept  l)asi8  of  discussion  in  some  cai^es  the  steamer  rates  oetween 
W^ashington  and  that  ]>oint  from  which  or  to  which  the  bulk  of  the  tonnage  of  each 
article  was  shipiKNl;  and  in  other  cases  an  average  of  the  steamer  rates  lx»tween 
Washington  and  the  si*veral  ])ointM  from  which  or  to  which  the  shipmenta  were 
made.  We  found  that  the  total  freight  chargt»8  on  the  al)ove  total  tonnage  for  the 
past  year  of  1902  were  $2,011,0:i5. 

We  lielieve  that  the  chief  advantages  of  the  propownl  waterway  to  our  territory 
would  lie  in  the  extension  of  barge  transportation  with  its  very  low  freight  charges 
and  the  influence  oi  the  chejip  rates  ma<le  ]H)ssible  by  such  transportation  in  k>f)sen- 
ing  the  existing  freight  rates.  Any  statement  of  what  would  l)e  the  amount  of  the 
re<luction  in  freight  charges  that  would  folU>w  the  extension  of  barge  trans[K>rtation 
would  \h*  largely  ccmjectural,  but  we  are  sure  that  we  are  well  within  the  limita  of 
probability  when  we  claim  that  the  prep(»nt  existing  freight  ratt»s  would,  under  such 
conilitions,  Ik?  rwluced  by  at  least  Ji.SJ  per  (vnt.  Kvery  article  in  the  al)ove  table 
would  1h»  i)ossible  freight  for  the  barges  or  would  1h^  subje<'t  to  the  re<luced  rate, 
with  the  exception  of  potat<x*s,  v(»getables,  and  fresh  tish,  which  require  quicker 
trans})ortati(m  than  Imrges  or  steamers  could  furnish,  and  of  ice,  the  most  of  which 
is  use<l  l)y  the  fishennen  in  these  waters.  Deducting  the  j)n»sent  fn»ight  charges  on 
those  four  articU's  from  $2,01 1,035,  the  total  freight  charges  on  the  entire  volume  of 
busin(>ss  done  last  year,  the  remainder  is  f  1,7<K),372,  which  n^presents  the  amount  to 
whii'h  the  re<luction  coul<l  prtijierly  Ik*  applied.  Thert»fore  tfie  yearlv  saving  in  the 
present  business  through  the  cheajMT  rates  wouM  Ik?  omMhird  of*  $1,760,372,  or 
$586,791. 

In  this  t'alculation  of  friMght  nnluction  it  is  eminently  proper  to  include  the 
in<*nuise<l  busin<»ss  which  is  Inking  stH-unnl  by  the  plants  aii<l  otfuT  agencii»s  now  in 
operati<m,  gainiMl  mostly  by  the  gn>wth  in  the  |K)pulation  of  Washington  and  its 
vicinity,  and  by  a  ht^lthy  ex|»ansion  of  her  tnwle.  To  what  this  increase*  would 
amount  within  a  few  vears  must  ne(*(*sKirily  Ik*  a  matter  of  opinion,  but  no  one 
acquainted  with  the  existing  commen*iaI  conditions  of  this  connnunitv  would  hesi- 
tate to  make  the  pre<liction  that  lK»fon»  the  propostnl  waterway  could  1h»  complet^Ni 
the  tnuie  «>f  Washington  and  the  territorv  covennl  by  this  n»i>ort  would  Ik»  incn^astnl 
by  50 per  cent  at  the  lowi»st  estimate,  then^fore,  again  extvf>ting  |»otat(M's,  ve'gcta- 
bles,  fn»sh  tish,  an<l  itv,  the  ad<litional  fn'ight  <'harges  on  the  inrn'ase<l  buHini*HH 
would  amount  at  the  nn»s«-nt  rate  to  one-half  of  $1,760,372.  or  $HS<>,28*i.  At  the 
riHluct^l  frtMght  rates  tne  saving  on  that  incn»jis<«l  bunm-sH.  at  tin*  wuiu'  ratio  of 
rtMhiction.  amount  to  one-thinl  of  $880,286,  t»r  $2ia,42H. 

One  heavy  tax  u|M)n  a  c«*rtain  ]H)rtion  of  tin*  buMint^sH  of  Washington  i.w  th«*  tolls 
levie<l  on  the  commerce  which  is  < 'a rrie<l  through  the  privately  tiwrn^l  ranals  con- 
necting AllH'marle  Smnd  with  ('hesa|K>ak('  IVay.  M  the  rat**  of  40  rent.**  iht  MMX) 
feet  the  tolls  collecttNl  <m  the  IuuiIkt  given  in  the  aNtve  table  amount  anmially  to 
$77,181.  FertiliK«>rs.  coal.  an<l  grain  are  also  handl<Ni  thnnigh  thos4>  ranals  in  the 
same  manner  as  lundnT  on  l»arg(*s.  We  are  not  informe<l  what  an*  the  rates  on 
those  c«>mmo<iitii¥,  but  an*  p^»sitive  that  they  (*an  In*  no  low«-r  than  tlie  nite  on 
lumber,  .\ssuming  that  rate  for  the  pur|Mt!H*  of  this  discussion.  Uw  tolls  on  those 
classes  of  gixnls  would  amount  to  $21,170  \n*r  annum.  Then-fon*  the  tolls  on  the 
goo<ls  which  an'  already  trans]M>rte<l  by  Uinres  amount  to  $98. .'{.M  jht  annum. 

The  following  brief  table  then  shows  the  ]H*(*uniary  U*nefits  to  Washington  and  \tt* 
territory  that  would  follow  the  ^^onstmction  of  the  pr«»i>ose<l  waterway: 

Amount  gained  by  freight  niluction  i>n  pn»s€*nt  busineiv $.'>S6. 7!M 

Amount  gained  by  freight  nnluction  on  extensi4»u  of  pn*s4'nt  busint^ss 2fK{,  395 

Amoont  gaine<l  by  abolition  of  tolls 9S,  :;5l 

Total  amouit  gained  annually 978. 537 
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\\v  wtpih  it  t«i  In*  nbiierv(*«l  that  tin*  alMivt*  imltnilation  in  liwml  only  i»n  thi*  prnfmit 
ImnirMtvi  aiul  itji  Ix'Althy  (*x|iaiiiii(iii  within  a  fern-  yt^an*.  W<»  havi*.  f»f  oMirM*,  no 
tiinin*rt  to  of(i*r  in  ih*ninnM ration,  Imt  wt»  Hh«»ultl  likt*  to  ank  y«»ti  t«>  oin^i«hT  tht*  irreat 
|icM*i)iihtii***  ill  tht*  iiuiiiintrati<>n  «*^  tM*w  (*nt4Ti>riwi«,  tho  o|N*iiin»r  up  <>(  lU'w  tit*l(li«  for 
(Nir  tnMh*,  an<l  ilii'  tliverxion  of  oth«*r  frtMieht  tiirtHiirli  tht*i«i*rhannt*lf*.  W«* i<an  mert*ly 
alhitto  t«i  a  f«*m  of  xhvt^*  |Mif«iiliiliti«f<. 

Thf  |>rinri|>l«*  ii*  U-tniiniim  tirtiily  if*tahliiihiHl  in  Xhv  iiKluftrial  worlil  tliat  thi*  far- 
tori«v  iiiiint  w'fk  the*  mw  iiuitt*rial.  Wo  may  th4*rt»fore  «*xiM*(*t  to  inn*  thi*  «t*tahliah- 
iiuMit  i'n*«'t4Hl  t4>  iirx'n*  mir  |iiii«*  and  tin*|«ut*  It  tlinvtly  for  tnc  cariMMitcr  in  th<*  fi»niia 
of  «|iHir>i,  t«fih4*K,  MimlH.  fvihntr.  iiiolilinir.  He*.:  toinv  fnniitur^*  fai'toricH  built  in  our 
iiii«Ut,  ami  oth«*r  plantn  to  um*  th«*  hani  m'oo<l»i,  whirh  liavi*  not  U<(*n  «*x|>loitnl  in  thin 
ni'tion:  to  w^aihiitional  oypt4*r  cannt^ritwaiHl.  what  w<»ulil  U*  of  Ki^'att^r  tinunrial 
U'tiHit  to  iHir  (*ouiitry,  Y4-tft*tabI«*  ami  fniit  cranniTit*!*.  which  woulil  i«u|>|ily  a  marktH 
for  iiion*  nMiiun«*rati\«*  rn»|iH:  to  hih*  t4*xtih*  «*ntfr|iriM*««,  m'hirh  would  niaiiufacture 
our  mw  oittoii  into  th«*  tlninhiil  priMluctii;  to  m*<*  pulp  fa4*tori<ii  t«»  u*ii»  nur  iiati\'e 
hkhmU,  ami  ti»  mt*  toluivo  fai-tori«ii.  It  w  prolwhli*  that  th«*  itliiplHiililint;  imliiKtry 
will  i!rou  to  ^n*at  protMirtioiiH,  thnHiirh  tht*  prtw*niv  of  HUlHrimt  ilvplh  of  wati*r  ami 
of  thf  iKM'twiary  tiitiU*r  an«l  tin*  (*xii*t«*ntv  of  t-hoap  frt^^ht  rattw  f»n  thv  other 
niatrrial**. 

Waiihinirton  atr«-ailv  «*njoyf*  nn  fxti'iinivo  wholtwalo  tra<l«*  with  a  «^»n<«iil«'ral»li*  i4irt 
of  North  t  aroliiia.  Thi*  pfif«t*n«v  of  tht^thvp  wat«*niiay  %«(Mi1<1  ^n-atlv  inrrvam*  lH*r 
im|i(*nority  ovrr  tho  inland  i-iti«*i«  in  fn*iKht  rat4«i«;  and  v^ith  tht*  (tkiiipfetioti  of  othor 
railr^4i«lH  to  thi«  iM»iiit,  whirh  %koul<l  naturally  antl  Hun*ly  cvuiu*  to  Mvk  th«*  d<*i*p 
aali*r.  mIh*  whuM  iiavr  unf*ur)«uMil  op|M>rtuniti«'««  to  tlml  and  hold  fur  wiil«T  Hfldn  <if 
trailf.  I*ndt>r  Mirh  (-<»mlitiom*.  thrn*  it*  m*  n^awm  why  Wiuihintrtoti  nhould  mil 
t*vriitiuilly  do  th«*  wholfMHU*  lHti*innw  for  om^half  of  tlir  Stnt**. 

Uiit*  Ktmnir  rvoi^'U  f«tr  tht*  nin-tnttiion  <»f  thi<i  >iiat«*rwuy  \n  that  Ni*rth  (^indina 
pni«'fii-ali\  h.i»  iio  )M*;i|Mirtf*,  Iht  iiia|{nitlii*nt  i*tretA'h  of  <i4i.«t  U'in^  n*nd«-n'<l  um*lt*MP, 
a"  %ii-ll  a**  daiitf«-ri>ti».  iiiniiii«>ri  ially,  hy  thi*  loni;.  low  wiml  dum***  and  ihi*  i*ontiinifHM 
iihmil-*.  i*\t«*iidiiii;  in  many  plati***  M*\«*ral  niiUi*  out  to  •*»si.  Th«*  omMrutiiiui  of  tlu* 
viHl4'ru:iy  Houlil  (uniif*h  t«ko  mfi*  outlHn  to  th«*  «Mi*an  and  at  omv  put  our  iMirta 
in  1ou«*h  with  fiir«*iirn  rountn«*H.  r«>nd«*rinir  vt*ry  valuahU*  our  uid«*  «*x|iam««*  of  navi- 
irahh*  PMiumU  and  ftn^ami*  for  oiiiiiiirn'ial  tmr|w«aif>.  \Vi»  (*iiuld  th«*ii  ni<uni«*  thi*  old 
\Vi<iit  Imlia  tra«lt*.  whirh  math*  tht*  town  pn»t|M*nMn*  in  th«*  antrUdluni  «layii,  and 
i^Mild  1-arry  on  a  itimhI  din*«i  tra*l<*  with  our  fioutht*rn  ni*itchl»iiri«. 

TIh*  pn««Mii-«*  of  NUi-h  dtN*p  Hatvrway.  iiith  ita  a^fNimiianyintc  low  fn*i(rht  ratm, 
WitiiM  un«|U«vtionaMy  di\«*rt  thmtiirh  iti*  i'hanni*l  irri'at  «|uantiti««  of  fn*i|eht  which 
mi«  M^'k  oth«*r  rlmnm*!**  of  trani«|H»rtation.  Th«*n*  \n  no  n*aiNin  why  th«*  Inilk  of  the 
nMiiiiifn^'  iif  all  tht*  ti*rritory  lyini;  on  U>tli  f'uivn  of  thi*  Tar  l<iv«T  up  to  and  lK*yoml 
TnrU>ni.  nhouM  ml  U*  ImMiirht  down  thn»UKh  Waiihinirton,  ti»  follow  thin  wati*r 
r**uii*.  ai*  all  tht*  annimfntu  !<»  pmv**  fn*ii;ht  r«*ilu«'tion  ft»r  \Vaf*hiiiKton  and  \icinity 
a  ill  «pj*ly  with  i<i|tial  fonv  to  all  thnt  territory  up  tli«*  Tar  Hiyrr;  and  tin*  Mine 
r««iiiltji  in  proi;n*Mi  an<l  inrn*aM^I  hiiiitn*****  may  In*  i*\|M««'t«*d  in  om*  an  in  tin*  «»thi*r. 
In  «'««iii|Minw»ii  atih  tlu*  Nivin^rw  in  fr>>i);ht  ratiM  on  thii^  inrn*ttM*  of  niinmi'ri^*.  ahirh 
a«*  U*li«'\«*  aould  U*  «*\i*nttully  tht*  din*«'t  nvult  i>f  tin*  pro|MM*i|  watvraay,  the 
fiinm«  h«*r«-in  tn^vn  fhowiim*  th«*  myititft*  on  th«*  prrM*nt  liuftiiii***.  |iaUi*  into  inj«iir- 
nilitniiov 

Wi*  apprml  lifH'tii  a  l«*t!«T  fMm  Mi-j^n*.  Wni  Itratfaw  »V  Co.  ami  a  Irttrr  fn»m  Mr. 
(fffvinrv*  T.  Iii««'h,  Uith  I'f  ahonion  a<n'«»unt  of  thfir  huf«iiiif«  an*  •^in\t*r^int  with 
tht*  inatli'nt  whirh  at*  havt*  diiN-iuw^l. 

(ibi.   T    Lkm'II. 

J.   M.  (MiUUillKK. 
II  \KKY    How  KM, 

1  tnnttiittrf. 

('«»!   t*ii\at.n«  J.  Al.l.K^.  t\trjt»  »»f  Kntpntrrt,  V.  S.  Armu, 

iVrfttimi  it(  thf  Hftr^i  *»(  t*nijt9wrr»  h*inn*j  undrr  rutuntirriitifu  ihr  fintfrrl  itf  «ifi 
I fi/«iN< /  •» Mf *xinti y  /r» nn  \orfutkt   !'• » . .  lo  itrau/iift  litin^  .V rrlh  f  W n i/i n«i . 


Lm-KN  t>r   TilX   KiaKKl    l.l*aBKM   loai-iW,    WAHIlMilox.  N.  «. 

Ji  i\    •>.  VMKl. 

\>w\m  Sia  Whili*  I  am  a  m«*niU*r«»f  tht*  i^»nimitti*«*ap|Mtintt«d  hy  tin*  lt'»:tnlof  Traile 
<if  thifttoan  to  funiivh  ><iU  ailh  tht*  data  i'«»ntaint*i|  in  itn*  a(t<oiii|4iii\iUi!  n*|Mirt  i>f 
miil  t-vtmmittt*!*,  I  di*«iir«*  v*  mii>pU*nii*iil  th«*  n*|*ort  with  a  yii*a  of  fiiii>lia^i/in(r  the 
ini|iortamv  to  thi«  n^itm  «if  tin*  o»niitni«*tii»n  of  t lie  inland  aatorway  fr«tni  Norfolk, 
Va.,  to  Beaufurt  Inlet,  North  l*an»lina. 
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I  would  luy  HtresH  upon  one  paragraph  in  the  report  of  our  committee  discuflBing 
**  tho  <lanjri'rH(>f  our  coapt,  and  the  j)ractical  alwKjnceof  Bcajwrts."  If  we  had  nothing 
elHi'  to  un;t'  ill  Ix^lialf  of  the  ]>rojiH>t  thin  ou^ht,  in  my  judj^ment,  to  be  a  sufficient 
reason  to  commend  it  to  the  tavorahle  consideration  of  Congress  and  to  justify  the 
exj)enditure.  Its  construction  would  jrive  all  of  eastern  North  Carolina  a  free  water- 
way to  the  north  hy  way  of  P'.lizabcth  River  and  Chesapeake  Bay,  and  a  similar  out- 
let to  the  (Hvan  on  the  south  l)v  way  of  Beaufort  Inlet. 

I  refer  njore  jMirticularly  to  tfie  section  of  country  in  eastern  North  Carolina  which 
would  he  interest e<l  and  with  which  I  am  most  familiar.  It  would  greatly  promote 
the  coastwise*  commerce  of  all  the  iK)rt*4  to  the  Sfmth,  such  as  Wilmington,  N.  C, 
(ieorgetown  and  Charleston,  S.  C,  Savannah  an<l  Brunswick,  (ra.,  and  Jacksonville 
and  Fen)an<lina,  Fla.,  and  also  Norfolk  and  Baltimore,  which  I  am  sure  has  been 
fully  n»alized  hy  these  n»siK»ctive  cities  and  which  I  am  infornuHl  have  presented 
exhibits  illustrating  its  imiM)rtan(*e  to  their  respective  WM^tions. 

While  North  Carolina  fronts  ujKm  the  m-ean,  vet  she  has  sul)stant.ially  onlv  two 
inh'ts  worth V  of  the  nam**,  those  at  the  mouth  of  the  Cape  Fear  Kiver  ami  at  beau- 
fort  Inlet,  w  fiile  north  of  the  latter  inlet,  com])rising  the  gn*ater  part  of  the  coast  line, 
then'  is  no  outlet  to  the  ocean  which  can  Ik»  utilize<l  for  commercial  purposes.  Otrra- 
coke  Inlet  is  the  only  one  on  this  part  of  the  coast  lim*  which  offers  sufficient  d('|>th, 
and  theentnmce  to  this  froiM  Pinnlico  Sound  isohstructe<l  by  a  l)aror  "swash"  from 
the  soun<l  side,  having  only  a  depth  of  alx)ut  7  fei't.  In  addition,  this  coast  line 
lM*twi*en  Beaufort  an<l  ('aix*  llcnry  is  un({m*stionably  the  most  <langen)us  along  our 
entire  coast,  (*a{)e  Ilatteras  and  Diamond  shoals  standing  out  prcHiminently  as  the 
most  forbidding  menaces  to  navigation.  This  coast  line  consists  of  a  narrow  strip  of 
land,  mostly  simd  dunes,  iK'tween  which  and  the  mainland  are  capacious  sounds 
witli  aiiiplcdepth  of  water  for  the  most  ]>art,  Pandico  and  Albemarle  being  the  laro- 
est,  into  which  flow  a  numl)er  of  Ixild,  navigable  rivers.  Beaufort  Inlet  can  not  be 
rt»acluMl  from  these  soun<ls,  owing  to  the  shallow  water  in  Con*  Sound,  which  inter- 
vi'ues,  an»l  there  is,  therefore,  no  outlet  to  the  south.  The  only  outlet  towanl  tbe 
north  is  through  two  canals,  (me  known  a.s  the  AlU^marle  and  Chesapeake  Canal  and 
the  (►ther  as  the  Dismal  Swainj)  Canal,  which  are  owne<l  by  private  cor|K)rations  and 
which  necessarily  levy  a  toll  up(m  all  the  water-lK)rne  commerce  from  this  large  sec- 
tion of  eastern  S'orth  Carolina.  These  (*]mals  claim  to  have  a  minimum  depth  of  9 
feet,  and  can  therefore  <»nly  aecommcHlate  Vi'SS<»l8  of  a  maximum  draft  of  8  feet. 

1  would  direct  your  attention  briefly  to  thisscrtion  of  eastern  North  Carolina,  uiK>n 
whos<'  water-l>orne  comnienv  natun*  has  ap|»arentlv  laid  an  emliargo,  and  to  s<mie 
of  its  thrifty  towns  ami  cities.  The  first  w^uth  of  Korfolk  is  Klizalieth  (Mty  with  a 
population  of  al>out  1(),(MM),  situated  on  Pastiuotank  Uiver.  alnnit  17  miles  from  its 
mouth,  and  which  river  empti(*s  into  the  AllM'marle  Siund.  I  know  something  of 
the  thrift  and  growth  of  thiscitv,  and  I  have  ha<l  the  pleasure  of  reading  the  compila- 
tion of  data  as  to  its  tnuh*,  an<l  it  justly  ileserves  the  reputation  of  iH'ing  among  the 
m<»st  i>n»irn'ssive.  The  t«»wn  <»f  Ilertfonl,  with  alxmt  1,4(H)  inhabitants,  is  situatf*<l 
cm  the  Perqnimnns  Uiver.  i'^lenton,  with  al>out  3,(K)0  inhabitants,  is  situat(Ml  near 
the  mouth  of  the<*howan  and  on  the  U>autiful  liay  of  >>lenton.  Columbia  and 
Cr<*swell  an*  on  the  Scup^KTUong  River,  the  l>ar  of  which  at  its  mouth  has  nivntly 
l)een  <lre<lg«»<l  which,  in  its<*lf,  will  offer  inducements  for  the  gn>wth  of  its  trade. 
Plymouth,  Williamston,  Hamilton,  and  .Tanu^sville  (»n  the  Roanoke,  and  Windsor  on 
the  Cashie,  an»  all  pn>s|K*nmH  towns.  All  of  th«»se  rivers  name<i  have  their  outlet  in 
All>emarle  Soun<l,  which,  bv  the  way,  is  the  lanrest  ImmU-  of  fresh  water  east  of  the 
iiivat  Ijikes.  Farther  s<iutb,  and  sitiiatiNl  «»n  the  Pamlico  Uiver.  is  the  town  <if 
AVashington,  my  adopteil  home.  This  town  at  the  last  census,  of  VMM),  containnl  a 
population  of  4,s<K)  an<l  ha»*  tiMlay  not  le.<s  than  7,tHK).  As  indicative  of  its  rajiid 
gn^wth,  it  may  be  said  that  tne  post-otli<»e  in  this  town  has  n'cvntly  been  niiM-^l  to 
seetmd  class,  and  within  the  past  thnv  years  mon*  capital  has  Imvd  invest<'<l  in  build- 
ines  ami  manufacturing  enterprisers,  and  ^^n'ater  pn»vision  has  l»een  mad4>  for  public 
scniMtls.  than  in  all  its  {ta^'t  hist4iry. 

The  town  of  lU'lhaven,  near  tin*  mouth  of  l*uniro  Uiver,  a  tributary  of  the  Pam- 
li(H>,  is  one  of  thf  most  ]inii;n*ssive  of  the  new  towns.  Its  {Hipulation  has  almost 
treble<l  simv  the  last  ci*nsus,  ami  its  growth  in  manufacturimr  has  also  Ih'C'm  n-mark- 
able.  It  is  the  southern  tenninus  of  the  Norfolk  anil  Southern  Uailroad,  ainl  must 
l>eiH>me  a  large  town  in  the  near  futun*.  The  city  of  NewU'rn.  on  the  Nen-i*  Uiver, 
has  a  )>f>pulation  of  alM»ut  12,0(10,  and  has  for  years  U'en  maintainiuL'  a  steady 
growth  iNitli  in  population  and  manufacturim;.  ami  has  every  promi*^*  of  rnntinu«sl 
progrew.  IU>th  the  Pandico  and  Neust*  rivers  empty  int**  Pamliro  Sound.  I  have 
not  nientioni'tl  other  pn»sperous  tiiwns  and  villages  in  all  this  s«><-tion  of  tlM*  ."^tate, 
many  of  which  have  1)eon  establLxhetl  within  the  ]kast  ten  years,  and  which  contain 
valuable  plants  fi>r  the  manufactun'  of  lumU'r  an«l  for  the  «-<mv(>rsion  of  oth«T  niw 
products,  present  in  abundance.    Agriculturally  this  MH*ti(»n  lias  s<ime  of  the  mo(<t 
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fi*i1il<*  UukU  to  lie  (oan<I  anvwhon*.  antl  an  a  wlmlv  th«*v  will  nmifiAn*  favunilily  m-ith 
till*  iiiiiHt  fav«»n*<l  mnHiuii  <i}  th«*  eittin*  nmntry.  Wliili*  th«*  man ti fart iirt*  t»(  liiinlwr 
liaft  Uvii  at'tivf  in  thin  Nn*tit»ii  furHDnu'  yi*an*.  tht*n>  an*  Mill  \»liuiMi>  timluT  lan«lfl 
whirh  havi*  not  lM*«*n  i*\|iloiti*(l.  ami  wliirh  await  tlu*  iiiiiiinir  of  laNtr  anil  (-:i|>ital. 
In  :iil(lition.  tluw  larvp  nininilH  and  rivcm  all  affoni  iin  almnilaniv  i»f  tlir  xariftifH  of 
Ml,  ami  i-vintain  |ierTiai««  ^^^^*  lanrtvt  an*a  of  natural  oyHt«*r  trn>uiiilfi  to  U*  f«)iin<l  in 
tilt*  worlil. 

Tliiit  I'ntin*  M*«<tion,  with  itn  proi;ni«ive  urlwn  (Mipulation.  iin  inanufa4*tur«*«|  pnMi- 
urtK,  t«nfi*tlM*r  with  tht*  nnMhu'tn  of  th<*  t«»il  ami  iti«  unlimit4*<l  |H«*iil»iliti(i«  in  utfricnil- 
tiin*.  in  all  trihiitary  to  lanci*  naviicahlt*  riv«*n«  ami  Htiiimln,  whirli  hlimiM  nmkt*  |MH«ii- 
hlt*  u  lurv«*  waliT-lNinn*  ii»ninienv.  Ah  ntatiNl.  thin  «'onini«'ni*  hiv*  no  ttutU*t  cxtvpt 
to  till*  north  ami  through  thi*  two  tmiialfi  nu*ntionttl.  of  imiuHi«*ii*nt  (ii|«i«*ity  and 
i|«*|iih. 

\Vh«»  will  Hay  that  iii  tht*  promotion  of  imr  int«'mal  fiHiinirnt*  whirh  han  lM<<»n 
uml«*rtAki-n  hy  tin*  Natimial  (t«ivi*nim<'nt  that  thin Mvt i« mil* i«-Hiiiit«li*M TVfmort^f^^n- 
i-niiiN  tn^itnifiit  than  it  han  rt^N*ivi*«l  hy  tht*  o|M*ninK  npnf  a  i-ainiiMtiiiM  Wiitt*rway  to 
lh«*  MiiiMilf*  u  irl«l,  whirh  nhouM  U*  ttlMiliitt*ly  fr^t*  to<iiniiii«*ni*.  Siirh  a  pnijii't  liaN 
lN*i-n  (lim*tM«*il  f«tr  y«*ant,  ami  no  man  yi*t  han  hutl  tin*  tniH'ritv  tn  «li*ny  itM  mt*ntH  or 
to  iliHilit  till*  iMi<«>it>ilitii*H  of  «'«inimt*n*ial  Ki^iwth  whirh  woiiM  fnllnH  tin*  oniHtnirtitin 
of  n  Hiith  a  WHtcrway.  It  woiiM  In*  ilittirult  to  liihl  a  Hi*«'ti«in  iiion*  favur^il  in  imtiinil 
n*M»iinii<t«  ami  whirh  han  Hufr«*n*«l  nion*  irn-atly  fr»ini  thr  m-tfh*«'t  of  tin*  <ti«nt*nil  ttov- 
frniiirnt.  lnf*t«*ail «»!  U'intr  i*i>ntfnt  with  iMi-anional  appn»priatioiiH  fi»r tht*i|i*<*i»i*niti|( 
«if  tlifM*  Htn*aiiiH  whit'h  thiw  into  tht*  HnumU  (»f  t*af*trni  Ntirth  ('an»liiia.  Irt  tht*  (iov- 
frniiii'iit  at  oihv  fiiniith  an  i»uth*t  to  thi*  outnith*  wtirlil  fur  tht*  fxintinir  iiml  pn»H|K^p- 
ti\«*  i*itiiifni-n*i*  of  i*aHti*ni  Nnrth  <*ar^>lina.  an<l  tht*  r»itiiiitiiin  will  U*  hu  fiirnolviNl  that 
tttlii'rami  lo«al  iiiipro\i*nii*ntH  will  follow  an  a  iii;itti*r«tf  i-«Mir><4*.  Ni*ithiTtli«*  niilnaula 
ii«»r  any  uthiT  fXiMinir  nM*th<Hl  (»f  trmiiaiionntion  will  Hiffi*r  fnmi  tli«*  (-•tn»'tnitiion  (»f 
itiirh  a  waterway ,  iNit  i»tht*r  intt*n*f«tii  will  In*  lN*nt*lh«*tl  fn>ni  tin*  inrn«M*«l  trniwth  and 
pnipil«*rily  which  will  fullow. 

All  f<f  th«*  fiiniroinir  itinHi«l«*ration<«.  ami  othi*r>«  whirh  nii^ht  tii*nru«*il,  ili'motidtrate 
till*  wiwiiini  of  fiiM*  of  our  frn«ti<nt  Hitldif*r>«aml  |iatriotii,  <ifnf*nil  <«rant.  who.  inont*fil 
hi«  nH*»««ipfi  to  t  <intrniii*.  iirHTtI  itj>  P|it*tNly  mnHtniftiMn. 

i  Hii limit  till*  atiovt*.  with  irrfst  ili*ft*n*niv,  to  tin*  itoani  of  Kiik;init*r*<  having  this 
inlami  w jtt«rwav  iimlt*r  omMilfration.  lM*«aiiN*  I  omivivt*  it  ti»  In*  tin*  iliitv  of  t*very 
ritici*n  to  ointri)riiti*  MunHhintr.  h(»w«*vt*r  hiimhlt*.  to  tht*  iNkHpiummalion  o^thin  trn«t 
i>n»j«*ii  in  whii'h  in  in\olvi*il  HO  mtirh  of  th«*  (<«»mmt*r«-ial  ^n»«th  not  only  of  t«Ht4*m 
S'onh  (*anilina  iMit  to  our  (•t*tirv  Atlaiitif  m^lmanl. 

Wry  nvfin't fully,  Hvm*.  T.   LKArii, 

i'ol.  ('ii%Mi.m  J.  AlLKK.  f'tpruMof  Kfu^tyrra,  t\  S,  Army, 

/Vr«if//-M(  *ff  iftr   iltmtni  ttf  F.wj%nrrr»  fuihtuj  *twUr  r>n%f*drr^Uutu  the  pntjfti  nf  iin 
mi/«i»h/  u*tliTunti  fnrm  \trrftJk,   I'd.,  tn  llntuUni  inirt,  \tnih  I'urtttiwt, 


inraa  **r  VBtHKr*.  »tii.i%«i  hk\o%«   a  ««•..  w%fiiiis<tTi»N.  x.  r. 

JrtY  14.  iwn. 

I>K«R  Sir-  W<*an*aHki*ii  to  furnish  Htatiniity  anil  to  fxpr«*w  a  i^tn<*irviitivt*  opinifm 
romvniinirthi*  pr«»|HM<i|  "inlami  waterway'*  ami  itn  nmilti^  U|*<iii  <^>mmt*nv  ami  the 
otmfiiunit\. 

That  in  a  laryt*  *iutvti«in.  Ft*w  of  tin.  |ii*rha|«*.  ha\T  yt*t  n*alixf*l  thi*  imtNirtann*  of 
till*  puhji'v't  aiiil  tilt*  |H*rf«vtiiin  tht*n*iif  to  tin*  AtUuitir'  Stat«ii  It  plioiilil  fiiliM  th« 
attention  ami  ai-tivt*  fffortn  of  all  aliki*.  for  tlm*  in  an  f'ntt*rpri-«-  that  will  U'Ut'At 
imnit^Hiuniihly  tin*  ritiii*nH  of  tin*  intt*n«ir  of  ih«*i«*  Slattw,  an  w«*ll  an  thuM*  uf  ih«*  n«i4 
oiiintit-w. 

Ah  t'»  Wanhintrton.  N.  i\.  fmrn  data  irathfr^il  hv  ii*>  hithfrto  Kut  iiuni  availahlr, 
lliff^*  t«  no  f|«Hilit  that  thin  titvin'*  "in  ami  i»ut*^  t<tiiiiutfi*  aiiiount**  U*  fhrtMHm  to 
Triii.iiM)  tiiUM  |«*r  annum. 

\Vi*  U*lit*^i>  that  within  livt*  yt-an*  thin  toniiatfi'  thr«»uirh  th«*  !iilaii«l  Muti  rwa)  hi»uIiI 
im-n-aM*  :£.%  to  .S4)  |ii*r  o*nl.  aniili*  fmni  tin*  othfrai-N-  natural  (sniwth 

\V«*  lH*lii>\r  that  UuiiiHi**  anil  pro|«*nv  \alu«ia  of  «*\t*ry  ilt-MTiptitiii  hfn*almut 
wiiiiM  In*  fnliam^*il  in  ni«rly  thr  nauie  rat!«i. 

uhvioiif^y  ff^'itfht  rat«*H  |irr  watt*r  routtii  fanily  nuiv  U*  lowt*r  than  iht  rail.  Tlie 
inlami  watprway  hy  tht*  iiirr«'aM*il  tninH|Hirtati(*n  fat'ifititii  whirh  it  Mill  pr«ivi*lf  «il| 
tiin-n  tiM*  way  t«i  rnlari{riiH*nt  of  tht*  int«*n'hanx«* of  fn*i|(ht  iratlii-  U*ti»tvn  tht*  |m<«i|i10 
of  llir  n«H4  ami  thc«r  farthrr  a|»  the*  Htat«*. 
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ToKlay  there  are  gocxlH  sold  b^  merchant  here  to  points  as  far  west  as  Raleigh, 
Durham,  (ireensboro,  etc.,  in  direct  competition  with  the  larger  interior  centers. 
ThiH  development,  after  the  inland  waterway  is  an  established  fact,  can  be  pushed  to 
tremendous  pniportions,  and  since  Washington  can  compete  in  those  intenor  points 
will  not  the  iH'nefit  l)e  mutual  and  larger  as  the  business  grows?    Surelv  so. 

As  we  Fee  it,  no  one  section  will  have  an  advantage  over  another,  tnerefore  it  is 
to  the  advantage  of  all  to  second  the  efforts  for  the  beginning  of  this  work. 

To  say  nothing  of  increased  values  and  enlarged  business,  it  seems  to  us  that  the 
saving  in  freight  cost  alone  will  justify  the  undertaking,  and  would  more  than  e(]ual 
interest  on  the  investment.  A\  e  estimate  that  the  freight  cost  would  be  reduced 
about  25  i;)er  cent,  perhaps  more*. 

We  lK»lieve  our  own  private  business  would  be  benefited  100  per  cent  by  the 
waterway. 

Yours,  tnily,  Wm.  Brag  aw  &  Co. 

CV)1.  (-riAKLKs  J.  Allbn,  CorjtH  of  EnffitwerSf  U.  S.  Armyy 

I^residetU  of  the  Board  of  hngineern  having  wider  con^ideratum  the  project  of  <m 
inland  waterway  from  Norfolk  j  la.,  to  Beaufort  Inlet  ^  North  Carolina. 


Exhibit  M. 

LETTER  OF  THE   BEAUFORT    (h.  C.)    BOARD   OF  TRADE. 

July  18^  1903. 

Dear  Sir:  Though  blessed  bv  nature  with  the  finest  deep-water  port  south  of  Hat- 
tera«),  Port  Royal's  advantages  nave  not  Ix^n  utilize<l,  and  as  a  (ronse<]ueni!e  her  com- 
merce as  compare<l  with  her  sister  ports  is  small ;  whatever  the  n^ason  for  this  it  is  not 
(lue  to  lack  of  water  on  the  bar  nor  anch(»rage  room  in  the  roa<is,  as  the  reconls  of 
the  iH>Tt  will  nhow  that  not  only  is  the  harlK>r  capable  of  giving  shelter  to  a  naval 
fleet,  but  that  large  flotillas  of  naval  vessi'ls  have  fn)m  time  to  time  been  safely 
anchonnl  in  the  broad  waters  of  its  bay. 

This  merely  shows  that,  with  the  development  of  the  coastwise  an<l  foreign  com- 
merce that  is  lK)und  to  follow  the  develoi»ment  of  the  interior  country.  Port  Royal 
will  l)e  prepare<l  to  handle  her  share  of  the  growing  commence. 

In  tlie  interest  of  the  ])n>je<*tiHl  inland  waterway,  or  barge  canal,  from  Chesapeake 
Bay  to  Beaufort  Inlet,  North  Carolina,  Mr.  C.  H.  Forrest,  of  Baltimore,  appeared 
bt»fore  the  Beaufort  Board  of  Tnule. 

Ik»aufort,  l>eing  the  |K>rt  entry  for  Port  Royal  an<l  St.  Helena  entramt*,  an<l  a 
thriving  town,  is  inten»*te<l  in  tHis  j>roje<'t.  ()nr  pn*.»M.*nt  tratiic  for  the  year  ending 
Noveml»t»r  1 ,  1902,  consistetl  of — 

NumbiT.      torvd 
tnimairt'. 


Fori'iKii  (ntcanwhlj*) :V*         97. 3h4 

Coamtwise  (vtwclnj W         'J*'>.m2 


This  i)ort  will  enjoy  a  largt»ly  increase<l  tra«le  with  cheaiH^r  and  safer  connnunica- 
tion  with  northern  iK)rts.  Kxperience  has  shown  that  whert»  canals  hiiv«»  *H'en 
oi»ene<l  not  only  has  tlie  existing  com mercv  iK^en  largely  augmented,  but  newavenut»s 
01  tnule  have  Ihhmi  tleveloiK**!  and  veswls  of  new  or  impn»v«*<l  tyiM»s  hav<*  Uvn  built, 
not  only  adding  to  the  commen-ial  imfNirtaiuH!  tif  the  cities  affecttnl,  l»ut  to  the  gi^n- 
eral  prosperity  of  the  whole  I'ountry  as  well. 

The  people  of  Bcniufort  now  have  inland  iron  mum  ication  with  the  neighlNiring 
cities,  and  it  would  reijuire  an  outlay  not  at  all  ex<.*essive  to  mak«'  this  inlan<l  water- 
way deep  enough  and  wide  enough  to  a<'(^)miii<Mlate  vt'sst^ls  of  nnu-li  ^n^.ittT  toiimure 
than  those  now  in  iL«ie.  This  dee|H*ning  and  widening  we  liofK*  will  follow  ('Ii»s4'  on 
the  heels  of  such  an  imiM)rtant  undertaking  as  the  Imrge  canal. 

In  both  of  these  pn^jwts  Beaufort  wouhl  U»  )K>nefit(*<i  bv  th«*  aihhnl  iiupnrtanre  of 
the  naval  station  at  Port  Royal.  This  naval  statitm,  whidi  holds  an  ini|M)rtaiit  plaice 
as  a  na\'al  base  for  vessels  en  route  to  and  from  our  new  Wi'f't  Indian  |M>SF<f!^^ions, 
and  which  Admiral  Bradford  says  **offers  su|)erior  a<lvanta^'s  hi*  a  ctutlitiK  f'tatinn/* 
would  be  rendere«l  easily  ai^'eksible  bv  tor]H*4lo  lioats  and  small  cniis<Ts,  which 
escape  the  dela>'8  and  dai^^ers  of  Cape  ilatteras  on  their  way  ti>  Port  Ruyal 


would 

from  Norfolk. 
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Tilt*  ttilvniitotp*  **f  f*t>«*li  •  matiTway  tn  tlu*  Navy  in  tiim*  of  |m«(>*,  an«l,  thmiitrli  tlii* 
Nuw.  til  llu*  wliiiU*  (*i»iuitry  in  tinii*  of  war.  (nn  not  li«*  Htatt**!  in  dollan*  an«l  4vnta, 
Imt  It  «i4iult|  no  «liHi)»t  many  tiniii*  i*x<^^l  tin*  Mivinir«*n  tin*  iiiiiiiii«*nMul  t*iil<v 

\Vm.    I*.   \V  \TKKIIMI  f»K. 
SttTiUirtf  lifttu/itfi  itimtni  uf  Tnulf. 

Col.  (*H\Hl»  J.  At.l.KN,  f  **»rin^  *if  En4jit%rer9^  !'.  S,  Armt/, 

i*rtfuhi*t  »»/  //if  lltmtnl  nj    V.nijiuffr»  hurimj  umirr  ***m$iulfTittit»n  the  firajfti  *ti  an 


KKIMKT  OK  TIIK    ll<)AKI>  <>F   KNOINKKIIS   P(>K   KIVKKS   AND   I1AKIIOR.M. 
Th«*  1)4IAK1>  OF    KnuINKKKS    KOK    KiVKKH  AM>    IlAKIU>lt.S 

1 1  *M  /#  //#  t/f*  »/# ,  />.  (\.  Ft  hniattj  //,  ItH  >  { , 

<tKNKKAi.:  Inviting'  iitt«*iitioii  t«>  iiul<»rst*ni«Mit  of  this  date,  rrtiiriiiiijf 
to  tlh'  ('liii*f  of  Kti^iiH*«*rs  II  n>|M»rt  .Hiihinitttui  in  r<iiiiiiliiiim*  with  the 
ri\criiii<l  h:irlH»r  net  (»f  .111110  l:(.  llHhj.  hy  a  ItoanI  of  Kii^iiit»er>,  on  an 
«'va!niiiutioii  aii<l  .-iirv«\v  (»f  **wat4*rway  from  Norfolk.  Vir^^^inia,  to 
l^*aiif«»rt  Iiih't,  North  (^aroliim.  with  a  vi«*w  to  thi*  roust nirtion  of  a 
rliaiiiH'l  not  h*^*^  than  sixtorn  f«M't  in  <ic|ith«  n|M»ii  the  ni<»st  lulvantnp^otiM 
n»nt«*  U'twriMi  till'  joints  namtMl/*  the  IWianl  of  KnjriniM*rs  for  Kiv«*rH 
ami  HarUir-*  lia*«  th«'  honor  to  Hiihniit  tho  foUowiiiir  rr|M»rt: 

rh(*  iiro|M>^*(|  iin|in>V(*nirnt  is.  in  rlTiM*t«  a  Iti-iciot  tidal  ninal  from 
Norftilk.  \a..  to  |{«*anfort  liih*t.  North  (  an»liiia.  having  a  t4»tal  h*n^th 
of  im.l  iiiihv**,  with  lM>ttom  wiiltliH  varviti);  fmin  :m)  f^rt  through  <irv 
land  to  :i(Mi  f«*«*t  in  thr  o|N'n  muiihU.  Portions  of  tin*  nniti*  lie  in 
naluind  \\at«*r\uiy«<i  atTonlin^  thr  desinni  dt*uth«  so  that  fxnivation 
\iouhl  In*  riH|uir«»d  for  a  h'li^h  of  oidy  12n  miW.  Thr  i^stinuited  <*«ist 
in  iiFlH.o*j:;jMMi,  \nih  an  annual  char^r^*  of  $i;>njNio  fur  maintrnatuv.  or 
a  total  annual  <'o*«t  of  aUmt  $4.*»4)jnn^  allowing :(|M*r<M»nt  on  inv«*.Htm«*nt. 

Thr  ('«»nHtni(ii<in  of  thi*«  waterway  in  uiyed  on  thnn*  ^nmiuLs,  viz: 

(a I  For  l<N*iil  rominern'.  to  furnish  an  outh»t  frtun  the  Miunds  of 
N(»rth  (  andiiui  ami  th«*ir  trihutaries. 

(h)  For  (*<Kf«twiM*  roiniiu*r(i\  to  provide  a  protcvtivl  ehannel  in  lieu 
of  tin*  more  ha/.anh»u**  o|mmi  <N*eaii  route  |Ni^t  (  a|M'  IIalt4*ni>. 

U)  For  military  purjioM***. 

The  pn^M'iit  oiith'l^  lor  the  I«k*iiI  eonuu<*ree  are  hv  wav  of  the  Oisnial 
Swamp  and  the  AnN'marh*  and  ('heHa|M*akeeiitmlsAiHl  th<*irappnitteh(^. 
TheMMiiiuiUan*  in  the  hands (»f  private  (*oriNirati«Mis«  hut  theapproaeheM 
have  in  eiu'h  ejt*M»  U»i»n  improved  hy  the  ['iiit4*<i  States.  The  pres(*nt 
a\ailaldi*  depth  i»f  i*hannel  i«»  :•  f«N*t  hy  eithi*r  roule«  thouirh  a  depth  <»f 
l(»  f«'«*t  luiH  Inm'u  pr«)vid<Hl  in  the  appi^mrhes  to  the  l>iMiial  Swamp 
(anal.  The  t'nited  States  had  ex|M*nded  $*jr>l,|!H;.44i  on  the  hiMual 
Swamp  (*ainil  mute  and  $*JlMi,4.*>«».«itM>n  the  AUN^iimrh^and  ('heMi|M*ake 
1  anal  route  prior  to  June  \\\K  VM^X 

The  pre<M»nt  I1N11I  eommeree  via  the  eom|M*tin^  I>i*«iiud  Swamp  and 
AllN*marle  ami  1 1ir«4i|Niike  eanaU  amountH  to  4<nijmni  tonn  anniiallv. 
u|M»n  whieh  tidU  are  (*fdhM*t4Ml  amounting  t4>  #1(ni,4NNi.  It  is  highly 
pntUilih*  that  with  the  elitnination  of  t^dls  and  the  creation  of  a  lt(fiN>t 
wat«*r\%ay  in  place  of  th«*  !*fo<it  exi*»tin^  ehannels,  then*  would  \h*  a 
(frent  saving  to  thi**  i*xistin^  «4»mmeret*  and  a  lar^e  inrnMiM*  in  its  vol- 
ume.    For  pur|NiM*M  of  myiuiient,  it  may  In«  adniitt^nl  timt  the  savinif 
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to  tho  community  on  this  local  commerce  would  })e  at  least  double  the 
tolls  now  collected,  or  )ii20(),()0()  annually*. 

A  large  conmierce,  carried  in  light-draft  *'Bay"  steamers,  now 
exists  between  Baltimore  and  Chesapeake  Bav  points,  including  the 
trihutjirv  rivers  of  Virginia  and  Maryland.  It  is  readily  seen  that 
were  the  wat<»rway  und(»r  consideration  provided,  this  commerce 
would  he  ext(»nded  to  the  sounds  of  North  Carolina,  and  perhaps  to 
certain  Atlantic  ports  farther  south.  The  Itoard  has  no  data  enabling 
it  to  form  an  estimate  of  the  probable  growth  in  conmierce  of  this 
cha  meter. 

The  present  coastwise  commerce  between  the  North  and  South  Atlan- 
tic ports  is  ciirri(»d  in  sailing  vessels  and  ste4imers,  neither  of  which 
classes  would  prolmbly  make  large  use  of  the  proposed  watei"way. 
Ocean  transj:K)rtation  is  generally  cheaper  than  that  bj'  canal.  I^ts 
built  for  ocean  traffic  are  not  apt  to  forego  the  advantages  of  (K*ean 
navigation  in  order  to  use  a  parallel  inland  waterway  of  such  restricted 
dimensions.  If  the  weather  were  fair,  a  sailing  vessel  l>ound  south, 
espeeiallv  from  a  port  north  of  Chesapeake  Bay,  would  undoubtedly 
pursue  the  shorter  and  quicker  route  outside.  Under  other  circum- 
stances it  is  i|uestionable  whether  the  protection  offered  by  the  canal 
would  offset  the  hazards  of  entering  between  the  cajM^s  of  the  Chesa- 
peake during  stormy  weather  and  the  expense  of  towage  through  tho 
canal  and  loss  of  time.  On  the  other  hand,  steamers  could  haraly  use 
the  canal,  as  a  d(»pth  of  about  "20  feet  would  be  required  to  accommo- 
date steamers  similar  to  those  now  plying  coastwise  between  the  North 
and  South  Atlantic  jports. 

If  the  proposed  channel  is  to  l>ecome  a  conmiercial  success  commen- 
surate with  the  great  expenditures  involved,  it  is  genemlly  admittcKl 
that  this  result  nuist  l>e  largely  brought  alK)ut  through  changes  in 
methods  of  tmnsportiition  and  the  development  of  barge  navigation 
betw(»en  Chesap(»ake  I^ay,  including  points  to  the  north  thereof,  and 
Smtli  Atlantic,  (iulf,  and  Caribbean  Sea  ports.  An  examination  of 
the  pHiM»rs  submitted  by  the  interest <mI  parties  shows  that  they  lay 
great  stress  on  the  cheapness  of  barge  navigation,  and  the  iKMiefits 
exwcted  from  th<*  wat4»rway  are  estnnated  on  the  assumption  that 
existing  and  i>ros|x^ctive  coastwise  commen'e  would  l>e  mainly  carrie<l 
in  this  manner. 

Itarg(»  navigation  has  l)een  very  largelv  developed  on  the  North 
Atlantic  coast,  ))iit  is  considered  impracticable  from  Norfolk  south- 
ward on  ac4'ount  of  the  dangers  of  CajH*  Hatteras  and  the  great  length 
of  coast  without  any  harbor  to  serve  as  i)la<*e  of  refuge.  Wht'u  it  is 
extensively  used,  however,  the  ocean-lmrge  navigation  i^  largely  con- 
fined to  tfie  movement  of  coal,  and  the  rk>ard  is  of  the  opinion  that 
such  a  system  of  transportation  is  not  espe<*ially  suited  to  any  part  of 
this  southern  coastwise  commerce  ex<'ept  tlia*  in  coal  and  IuihImm-. 

The  following  tabh»  has  l)een  ])re|>ared  from  information  contaiiM»d 
in  publications  of  the  I)e|)artment  of  Commerce  and  I^ibor.  liureau  of 
Statistics,  showing  recent  movements  in  coal. 
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Tli«»  ^Hnil  '•iippiv  f»f  tin*  .Siiithorii  Stairs  i-  m)w  lurjroly  dniwii  fn»iii 
tho  AlHlmiim  uikI  Tt*iiiii*>H«*i*  tirhis;  fnmi  INMiii^^vlviiniu  via  tlii'  ( )lii(»  aiicl 
Missi*vM|)pi  rivrr^:  from  Iiulian  TiTritorv,  and  fn»m  th<*  Virginia  and 
Wvsi  Virginia  firMs.  Ii«*^iiiiiin^'  witli  IVxas,  it  in  ftmnd  that  thr  prin- 
t*i|wl  t*<Nil  Mipply  \^  dniwii  from  Iiuliaii  Trrritorv,  although  tlim*  is  a 
iiuirk«*t  for  \iat4*r-lNirni'  coaU  priiiri|mlly  from  x\\v  Alalmma  ti(*l<i.  via 
lViiMik4*«)la.  ill  till*  imm«*4iiat«*  virinity  of  (ialv(»Moii  aii<l  Sabino  Vnss, 
MiHsisHippi  Kivrr  |N»iiit>  an*  lar^^rly  Mipplii'^i  hy  roal  UirpMl  down  fn»m 
IVnn*4vlvania.  Mi>HiHHi]i])i,  Alalmma.  and  larift*  |iart^  of  (iiMuyia  and 
Flori<{a«  an*  Mipplii'd  from  tin*  AlalKiiiia  ti<*l(T.  Part.**  of  North  and 
Stuith  (*aroli!ia  an*  m«>*<t  <*(*(»nomi(*ally  supplinl  liv  mil  from  tht*  Ap|Ni- 
laohian  tii*ld.  It  an|)«*ar>.  tliorrfon*,  that  tho  prinri|iiil  roa.*«twi*a>  ttml 
htiMinrss  lN*twri'n  tin*  Nortliand  tli«*  Suitli  will  Im*  limit«*<i  to  tin*  supply 
of  a  frinirt*  of  ro:i-.t  <*ountry  from  Norfolk.  Va.,  to  Miami*  Fla.,ann  at 
niany  |)oiiit>  alon;:  tliin  r«mst  tlirn*  may  In*  i*x|M*rtvd  in  tin*  fiitun*  mi>ro 
and  m«in*  rom|M*tiiitiii  fniiii  rail  Umn*  nml. 

'Ilirn*  i-  a  iNMiHidrniMi*  «'X|Mirl  <'oal  tnidi*  fnun  iiorthorn  |M»rts  that 

C!«M*-  c-loM*  to  (  a|N*  Ilatt«*ni**.     lu  It*<>*J,  tin*  foHowin^  i^nil  NhipmmtM 
vi»  luM'n  notiil: 

T..  Mo\io. Wi2.?»:»l 

To  Hrilifili  \V«-t  lii'iit^     .                      I.V».nH5 

Til  I»aiiiMi  \V»-t  Iti.ih- 7i*.  74:i 

Til  Kn-iirh  W«>t  Iiiilit-.                             ii'».  n7!» 

Til  i  'ill* Ifi*».  74-1 

T«»  Hniril  ....                             4'A.  »t»7 

Ti.  r..|i.iii».m.                                                             4l«."J«»:i 

T.itttl..  .  I.:i:*i»..v« 

Tin*  stati<«ti<*'«  oi  lumlN*r  <«hipmi*iit>  «*<iao|wiM*  |iii.*»t  ra|N*  liatti*nis  an* 
not  n»a*lily  a«tM*HHili|i».  It  \^  kno\%n.  howrv«*r.  that  :;Mj>riJW:5  fiM»t 
H.  M.  of  Miiithrrn  pim*  w:i<.  ri*«*4*ivi*d  at  Ni*w  York  aloni*  from  t*oa<*t 
|M»tnt.H  Miulh  of  ('a|M»  llatt«-ni>  during  tin*  forty  M*vi*n  win^k^  of  P.hkJ 
pn-4*«*<lin^  No\rmlH*r  4 'J.  In  tin*  K«*|Nirt  of  tin*  <1iii*f  of  Knxriiiri^r-*  for 
li^rj  it  i^Matrd  that  *.H;i.74:t  ton**  of  lum)N*r«  \alui*d  at  ^li\t;(; I. (;•;:.'. 
wa**  n*o*iv«*d  at  IMiiladrlphia  from  roa-twiM*  Vf*H<M*ls  during  the  yi*ar 
ending  l>«*r«*mlN*r  ::i.  P.*<il.  What  pni|N»rtion  of  thin  lumlN*r  t-ann* 
fn»in  thi*  .Siutli  i-«  not  knoun.  hut  it  ih  pndioldy  lar)^*. 

It  may  In*  asMimi'd  that  mit  lo'^s  than  4«tNN»«<NNi  tuna  of  rinil  and 
lunilN^r  '|NMh  1  m|ic  IlaUcnn  annuaUy  in  Uie  ooMtwiMWid  export  tnule. 
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The  question  is  whether  the  transportation  of  this  amount,  or  any  con- 
siderable portion  of  it,  would  })e  diverted  from  present  carriers  to  barge 
linos  usinj^  the  proposed  waterway. 

Freight  rates  upon  coal  and  lunioer  })etween  certain  points  arc  quoted 
below  from  publications  of  the  Bureau  of  Statistics,  and  the  accom- 
panying jMipers. 

Coal: 

From  rhiladolphia  to  Charleston per  ton. .  $0. 90 and  $1 .  00 

From  l*liila<lolpliia.to  (Toorgt'town do 1.00 

From  Norfolk  and  Newiwrt  News  to  CharleHton do 1. 00 

From  Norfolk  and  Newport  NewH  to  (Teorgetown do 1. 00 

Luml)er  (in  carjro  lotH): 

From  Brunswiok,  (ia. ,  to  New  York per  M . .  5. 626 

From  Jacksonville,  Fla.,  to  New  York do 6. 875  to  6. 00 

From  C'harle^ton,  S.  (\,  to  New  York do 6. 00 

From  CharU»8ton,  S.  C,  to  Phila<Ielphia do 6. 25 

From  Charleston,  S.  C,  to  Baltimore do 5. 25 

From  Wilminjfton,  N.  C.,  to  Baltimore do 4. 25 

It  apiMjans  from  the  accompanying  papers  that  the  Atlantic  Coast 
LumlMM*  Company,  of  (ieorgetown,  S.  C.,  has  a  contract  with  a  line  of 
steamers  giving  rates  for  lumber  as  follows:  iJ2.75  per  M  to  Baltimore 
and  Philadelphia;  S^.oO  to  New  York,  and  ^.75  to  Boston. 

The  cost  of  barge  transportation  of  coal  is,  under  some  circum- 
stances, but  little,  if  any,  less  than  transportation  by  schooner.  For 
example,  from  a  communication  recently  received  by  the  Board  from 
the  secretary  of  the  Galveston  (Tex.)  Ctamlwr  of  Commerce  the  fol- 
lowing is  quoted: 

Anthracite  coal  is  reoeive<l  almost  entin»lj'  from  Philadelphia  via  Hchooners.  Bitu- 
minoiiH  r(»ul  is  re<*eivtHl  from  Virginia,  W  est  Virginia,  and  Maryland  through  the 
porlH  of  Norfolk,  NewiK)rt  News,  and  Baltimore,  and  alt«o  via  nehoonern;  from  Ala- 
bama ttmtugh  tlie  |)ort8  of  Pensacola  and  Mobile  via  Rtc^mern  and  iNiiyes;  from 
ArkanMiH  and  Indian  Territory  mines  via  rail.     *    «    * 

Our  entire  supply  of  coal  for  domestic  rflfd  st<>amshi[»  ust»  is  now  nHvivt*<l  from 
Atlantic  s<'alM)ard  and  Alal»ama  via  water  to  the  exclusion  of  coal  from  Arkanwu*  and 
Indian  Territory  |K>ints. 

Steam  c<»al  rtH-eived  by  water  can  not  Ih»  shij)i>e<l  to  any  interior  iM>intH  at  all  on 
airount  of  the  availability  and  cheapn(*ss  of  fuel  oil  ami  coal  from  Arkansas  and 
Imlian  Tcrritnrv  |M»ints.  Anthracite  and  blacksmith  coal  (ran  l»eHhipp<Hl  friH^ly  all 
over  Texa**.  and  in  small  (juantities  to  ]^)oints  in  New  Mexico  and  Arizona.  At  pn*- 
ent  the  fnMght  nite  fnun  Thihulelphia,  Baltimore,  and  NewiK)rt  New«  does  not 
greatly  excec*!  $;i.25  jkt  gross  t<ni,  net,  to  vi»sscls,  but  this  is  an  unusuallv  low  rat<\ 
antl  ^i.HT)  jKjr  ton  would  Ik»  nearer  a  fair  estimate.  From  Pensacola  and  Mobile  the 
rate  will  averagt*  alniut  $1  \k't  ton.     *    ♦    ♦ 

Thus  it  is  s(»en  that  the  mte  |)er-ton  milo  is  very  nmch  less  for 
8i'hooner-})orne  than  for  steamer-and-})arge-lK)rne  coal  to  Galveston, 
Tex. 

A  consideration  of  freight  rates  on  coal  iM^tween  New  York  or  Phil- 
adelphia and  New  Kngland  i>oints  by  Imrge  tnins|)ortation,  as  com- 
Sared  witli  rates  to  South  Atlantic  |>orb*  by  sch(H)ners,  renders  it  very 
oubtful  whether  any  extensive  system  of  barge  tnins|X)i'tation  would 
})e  developed,  and  convinces  the  f^)ard  that  no  such  saving  would  fol- 
low the  elimination  of  the  dangers  of  C'ajw  Ilattenis  as  would  justify 
the  great  <*ost  of  constructing  the  projK)sed  waterway. 

To  sum  up  the  commercialadvantages  of  the  route  in  (juestion,  it 
appears  to  tlie  Board  that  a  Iti-foot  waterway  would  save  say  $2(H».(MK> 
annually  upon  the  commerce  now  following  the  canals  that  lead  south- 
ward from  Norfolk,  stimulated  as  such  commerce  would  l>e  by  the 
elimination  of  tolls  and  increased  channel  depth.     The  extension  of 
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trado  of  tho  '•  Bav'*  »t4»ainen*,  plyinfr  'rom  Ikltiinons  would  rostilt  in 
Having  to  tho  pu))lir  that  can  not  lNM*xartly  ^tat4Ml.  Th«»  drvrlonmrnt 
of  an  oxtiMiHivo  Imrp*  svstoni  of  tranMiortation  !•«  a  nn»n»  posslhility. 

Tho  military  valuo  ni  tho  proj><»HtHl  watorway  is  iindoiiotod.  hut  by 
no  nuMins  a  (^mstant  quantity,  in  tho  days  of  a  small  Navy,  i*ontain- 
in^  many  li^ht-draft  monitors,  built  primarily  for  roa^t  dofonso,  tho 
valuo  of  tho  nmto  wa^  ^nmtor  tlian  now«  whon  our  naval  stn^nyfth  is 
coming  to  U'  moasuriHi  in  Imttlo  shi|M  and  armoro<l  miisors  of  diM*p 
draft,  c*a|Miblo,  undor  somo  (^irtMunstanof's,  of  s(M>kin^thooiiomy  on  his 
own  (NiasU,  and  (*om|N«llo4l  to  dofoml  |M>ssos*«ions  romoto  from  our  own 
MmUianl.  As  far  as  naval  proj^n^ss  can  Im«  antici|mt4Hl  by  tho  l^mnl, 
tho  valuo  (»f  a  h>-f(K>t  watorway  lM^two4*n  Norfolk  and  Ik^aufort  would 
ho  loHs  whon  tho  work  woro  romplotod  than  it  would  Ih»  now.  And  its 
pn*M»nt  military  valuo  is  mainly  as  a  protivtini  intorior  nmto  for  tor- 
JmmIo  lNwti<i  and  tiiriNMlo-lMiat  dostroyors.  Inasmurh  as  tln^so  oraft  draw 
no  nu»n*  than  <»(  foot,  it  would  lio  ontin^ly  unnooossary  to  provido  a 
Iti-ftNit  watorway  for  thom. 

C*om|Nirin^  tho  oo.-t  with  prolmblo  t^ommorcial  and  military  ailvan- 
tap*.**,  and  luiviii^  in  mind  alMi  tho  n<H*«*ssity  for  lar^fi*  anpropriations 
for  ^>n»j«»«-i>  ainnidv  oontnu*t<Hl  ols<»whon\  tho  Itoard  is  of  opinion 
timt  It  in  not  n<iw  advi^ablo  to  undortako  tho  <H>nHtrui*ti<in  of  a  wator- 
way fn»m  Nt)rfolk,  Va.,  to  IWufort  Inlol,  North  Carolina,  with  a 
c*lmnn«*l  not  Io.h*.  than  !(>  f<H*t  in  dopth.  Tho  study  ^ivon  by  tho  I^mrd 
to  tho  quoMion  of  tliir*  pn»|M>MMl  improvomont  has  (*onvinr<'4i  it  that  a 
wat4*rwav  lN*twoon  tho  tormini  montiomMl  in  tho  art,  fn*o  of  toll  and 
with  a  do|)th  of  from  lo  t4»  \^  f<N>t,  wouhl  \n*  of  ^nmt  ailvanta;,*^'  to 
tinfNr.oriiriiiatin^  in  or  <h*stino<l  for  tho  t^astorn  |)ortionof  North  Car- 
olina, ana  wouhl  at  tho  .*4imo  timo  atfoni  imiiortant  military  advan- 
taK«*^.  A-  tho  Hurvoy-*  havo  Iw^on  mado  and  tho  n»port  of  tho  orijrinal 
IttianI  \uks  Im^mi  nMidonnl  uimhi  tho  as^umption  that  no  consideration 
of  a  rimnnol  f»f  h**^**  ilopth  than  lt>  Un^i  was  dosinnl  by  (  on^nvss,  tho 
Iloard  is  not  in  |M>Hsi»Hsion  of  data  enabling  it  to  ro|M>rt  intelli^r^^ntly 
u|Min  tho  |)ro|M*r  n»uto  for  or  tho  o^%timat<Hi  t^M  of  suoh  a  ^atoni'ay. 

Tho  lioanl  nNHmunondn  that  a  now  inquiry  In»  initiat^nl  by  Con)rr«*ss 
with  a  viow  to  HM*ortaiiiin^  tho  InM  route  and  tho  (*o<«t  of  channoU  |o 
and  li*  fiM»t  iliMji.  n»-|>iM-tivoly.  and  of  ?«uitablo  width.  lN»twoen  N<irfolk, 
Va.,  and  lU^iufort,  N.  1*.,  with  a  virw  to  <lotormiiiin^  tho  adviMibility 
of  undi*rtakin|5  a  rhanii«*l  of  i*ithor  of  tho  dopth**  m«*ntion(HL 

Ko>|Mvtfull\  •*ubmitt4Hl. 

A.  M.  MtUJCK, 

U.  L.   IIOXIK. 

H.  C.  ?ii:w<tiMKiu 
W.  V.  JrikSoN. 

Urijr.  <»on.  A.  MArKF.NKiK. 

Cfitij' t»f'  /\m/ihetr*^  l\  S,  A. 
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L  15. 

MODIFICATION   OF    HARBOR    LINES    AT    **THE    HAGUE,"    IN   SMITH 

CREEK,  NORFOLK  HARBOR,  VIRGINIA. 

[The  Norfolk  Company— The  Ghent  CompMny.] 

Norfolk,  Va.,  April  24^  1903. 

Sir:  Inclosed  you  will  find  tracing <»  of  what  is  known  a^  "The 
Haf^ue,"  with  surrounding  streets,  located  in  the  center  of  the  prop- 
erty of  my  two  companies.  This  "The  Hague"  was  made  out  of  a 
marsh  running  through  the  center  of  our  property  about  twelve  years 
ago.  My  companies  are  desirous  of  filling  up  the  portion  marked  in 
blue,  with  a  view  of  making  a  garden  out  of  such  filled  portion  corre- 
sp)nding  to  three  similar  blocks  just  north  of  same.  At  the  present 
time  this  portion  of  "  The  Ha^ue  "  is  nothing  but  a  shallow  basin,  not 
serviceable  for  navigation,  and  An  accumulation  of  filth  and  refuse  is 
constantly  deposited  there  bv  the  tide. 

My  companies  own  all  or  the  surrounding  lots,  and  the  proposed 
improvement  is  regarded  as  very  desirous  by  such  authorities  as  we 
have  discussed  the  matter  with.  You  will  find  the  plan  approved  by 
the  board  of  harbor  commissioners,  and  I  am  informed  that  authority 
is  also  needed  from  your  Department.  I  had  a  talk  with  Major  Quinn, 
who  at  present  represents  the  office  of  United  States  Engineers,  and 
he  will  no  doubt  approve  the  projwsed  work  when  your  Depirtment 
submits  the  proposition  to  him.  As  I  understand  that  he  nas  been 
transferred  to  Savannah  and  expi^'ts  to  leave  here  in  the  next  few  days, 
I  will  appreciate  very  much  if  the  matter  above  referred  to  ceuld  be 
submitted  to  Major  Quinn  as  early  as  possible. 
Very  respectfully, 

J.  P.  Andre  Mottd, 

Gtixt-ral  Agent. 

To  the  honorable  Skcretary  of  War, 

/  VTitMngton^  I).  C\ 

[Second  indoraemcnt.] 

Office  Chief  of  Enoinkkrs,  U.  S.  Armt, 

April  ^7,  11)03. 

Respectfully  rcferivd  to  Lieut,  (.'ol.  J.  B.  Quinn,  Corps  of  Engi- 
neers, for  early  report. 
To  be  returned. 
By  command  of  Brig.  (Jen.  Gillespie: 

A.  Mackkn/ik, 
( 'ohtm  /,  (  nrjM  of  Juujiturm. 

[Thinl  Indonteiufnt.] 

En(*inkkr  Office,  U.  S.  Armv, 
\of'/nfk,   17/.,  Jfft/  ;.s\  1[H)J. 

Respectfully  returned  to  the  Chief  of  Engineers,  Tnited  States  Army, 

This  matter  was  turned  over  t^)  me  l>y  Lieutenaiit-Colont^l  (juinn 

with  the  other  matters  relating  t(»  this  offirr.     lie  informiHi  nic  that 

«  Not  prinUMl. 
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there  HOoniH  to  }ie  Hoinc  opposition  to  the  pn>posod  change  of  harlior 
linoM  (*(>iiiin>if  from  M>nio  of  the  citizens  of  this  locality,  and  suj^pniti* 
tliat  I  <»htaiii  the  authority  <if  the  I>«*|mrtnient  to  have  a  public  m*ar> 
inj;  ill  the  matter.  In  ac^cordanct*  with  thin  sujrfre^tion,  I  ht>reby  make 
n*«|uest  for  the  authority. 

E.    KVKLKTII    \VlNMX>W. 

Caj^tiiin^  (W/mof  Ktujaw^Tn. 

(Pnurth  ImUicvrinrnt.] 

Okkick  (*iiikk  ok  Kncsinkkks,  r.  S.  Akmy, 

May  MK  ItKU. 

Kespectfullv  returned  to  Captain  Winslow«  who  is  authorized  to 
hold  a  imhiic  hearing  for  the  iHmsideration  of  this  matter*  as  rcijuetited 
in  thini  indorxMuent  hereon. 
To  Im»  n*turn(Hl. 
Hy  i*ommaud  of  Urijr.  (ten.  (lilletipie: 

A.  Mackknzik, 
i  \Jon<J^  (  orjm  of  Entjnutm. 

(ntth  ln«t<in«-mmt.] 

KN(ilNKKK  (>KFirK,  r.  S.  AkMY, 

Respectfully  returned  to  the  Chief  of  Kn^imn^rs,  Cnitod  States* 
Army,  with  accom|Ninyin)f  report. 

E.    EVKLKTII    WlXSM)W, 

(NlDih  ln<l«ifi«riDrnt ) 

OrncK  CiiiKF  OK  Enoinkrkh,  C  S.  Akmy, 

I{4»s|)e4*tfully  returninl  to  the  Sivretary  of  War. 

.Vpnlinition  i?t  mad«*  hy  the  N«»rfolk  i4»m|Niny  and  the  (thcnt  (\>m- 
pany  for  a  nHMlitic*ation  of  the  liarlMir  lines  in  a  JHirtion  of  Smith  (^n*ek, 
Norfolk  IlarUir. 

Thr  *»ulijiM*t  has  Im^cu  under  t^tm^ideration  hy  Captain  Win^low,  who 
htiH  hi'M  H  puhli«*  li(*arin>r  at  which  all  inten*stcHl  |mrtics  wen*  otTrnnl 
an  «ip|N»rtunity  to  pn*M*nt  their  vi«'ws,  and  attentioi^  i>  n*.H|M*ct fully 
invitiMl  t4>  \\U  n*in»rt  of  June  17,  hen*with. 

.\  ctmtip*  in  till*  liarlnir  linen  i«i  dcsinMl  hy  the  appli«*iints  in  order 
that  they  may  till  in  an«l  n*<'laiiii  a  ^«mall  |Mirtion  of  the  crm*k  ktuiwn 
ML^  **Tlie  Untrue/*  the  IhihI  cm  lK>th  ^ido  of  tin*  area  to  In»  tilliHl  U*in^ 
owninl  l>y  tin*  applicants. 

While  <«ume  (ipiMisit ion  io  the  tlesinnl  cimnp*  lias  In*4*ii  mMnife?«ted, 
lai>taiii  WiiiHhiwexpn*?«M*s  the  opinion  that  the  inten*Msof  th<*  iNirtien 
niaKiii^  op|MMition  will  not  In*  appnviahly  atr<*4*t«*4l  l»y  the  cliaiiin*. 
He  further  r*tateM  that  no  ri|iarian  rights  will  In*  iiifrin^Hi,  and  that 
no  iiiten*stM  of  navipition  will  In*  iiijun*<l  hy  the  tillinvr  \%hich  the 
appli«-tintj»  protM»M*d  to  do,  while,  on  the  other  hand,  surh  tilling  w«»uld 
M*«'iii  to  In*  advijtahle  for  hy^fieiiic  n*aMm<«.  lie  a4*c«inlini;ly  n*roiii- 
mend-  that  tlw*  harlNir  line?*  In*  ni4Hlitii*d  a**  nM|ue?itiHU  and  as  hImiwu 
on   the  tracing "  hen*with  !>»uhiiiitt«*<l.   it   lN*in^  uniler^t«MM|  thut   any 

«•  N(*t  |iniii«^l. 
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bulkhead  built  on  this  line  shall  be  substantially  constructed  in 
ac^cordance  with  plans  to  be  presented  to  the  Department  for  approval 
previous  to  construction. 

Attention  is  invited  in  this  connection  to  the  accompanying  letter* 
from  Mr.  B.  A.  Colonna,  who  protests  a^inst  the  proposed  change  in 
the  harbor  lines  on  the  ground  that  the  hlling  is  intended  to  enhance 
the  value  of  private  property  and  is  in  no  sense  for  the  l>enefit  of  the 
maritime  interests  of  the  port,  which  interests  will  be  injured  if 
projects  of  this  kind  are  favored  by  the  Genenil  Government. 

Inasnmch  as  the  project  of  these  applicants  has  l>een  approved  by 
the  local  l)oard  of  harY)or  commissioners,  and  as  it  does  not  appear 
that  the  small  amount  of  tilling  would  inflict  any'serious  injury  to  the 
navigation  of  Smith  Creek,  I  see  no  reason  for  the  War  Department 
withholding  its  consent;  and  I  therefore  concur  in  the  views  of  Cap- 
tain Winslow  and  recommend  that  the  modified  lines  recommended  by 
him  be  approved,  and  that  the  Secretary  of  War  place  his  approval  on 
the  tracing  which  has  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brff/,  Ocfi.^  Chief  of  Emjineera^  U.  S.  Army. 

[Tenth  indonc4.>ment.] 

Wak  Depart>ient,  Augmt  7,  1903. 
Approved  as  recommended  by  the  Chief  of  Engineers. 

E.  KooT,  Secnfary  of  War. 


kei>t)kt  of  cait.  e.  e.  win8ix)w,  coups  of  en(;ineer8. 

En<;ineek  Office,  ITnited  States  Army, 

Xoifolk\  17/.,  JutH'  17,  1903. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
application  of  The  Norfolk  Company  and  The  Ghent  Company  to  have 
the  harl)or  lines  in  a  portion  of  Smiths  Crook  (Norfolk  Harlior) 
altered,  so  as  to  permit  thom  to  fill  in  and  reclaim  a  ]M>rtion  of  this 
ciHM^k,  known  as  *'Tho  Ilaguo." 

The  c<mipany  i)roj>os<»s  to  fill  in  a  portion  of  ''The  Ilaguo,"  and,  in 
order  to  jM^rmtt  this,  th(\v  desire  that  the  harbor  lino  at  the  end  of 
"The  Hague "'  Im>  moved  bv  alKMit  3<M>  feet,  or  on(»  city  l»l<K*k. 

In  a4'eonlance  with  the  Department's  fourth  indorsement  upon  this 
application.  I  held  at  11  o*rl(H'k  a.  m..  on  the  ir)th  instant,  a  public 
hearini;  for  the  eonsideration  of  this  matter.  At  this  hoarinjj,  the 
followinjj  connnunieations  were  o|M»ned  and  read:  One  from  J.  1*.  A. 
Mottu,  representative  of  the  i-omimnios,  statintf  his  nmsons  for  the 
desin»d  change  in  the  harlM>r  line:  one"  from  W.  T.  Core,  datt^d  April 
14,  1JH»3.  op|K)sin^  theehan^e:  another"  from  W.  T.  Cor*',  dated  June 
11,  VMy^.  op{>osin^  the  change;  one"  from  (J.  T.  Taylor,  oi>|)oslng 
the  change.  All  the  alN>ve-mentioned  communications  are  inclosed 
herewith. 

There  were  present  at  this  hearinjr  only  Mr.  Mottu,  Mr.  Dickinson, 
a  resident  of  the  loi*ality  in  favor  of  the  I'hanjre,  and  some  no\vspaj)er 
reporters:  consequently,  the  matt(*r  was  only  informally  diM'u>M'd, 

«  Not  printed. 
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and  no  fltonoffrapbic  nolo**  won*  taken.  Sinoo  thin  nioetinfif«  I  havo  had 
aconventation  with  Mr.  W.  T.  Core  on  this  Niihjoct,  and  have  received 
a  (*onimuni4*ation"  fnmi  Mr.  M«>ttii,  whieh  isal^o  inel<>s4*d. 

I  liave  liad  |>n>|)an*d,  und  ineloM*  hen^wilh.  u  tmein}:"  of  the  portitm 
of  Smiths  (*reek  atfectH  hy  the  harUir  line  iido|)ted  July  22,  ltN)2« 
Hhowin)r  on  the  same  the  i>n)|M>s<Kl  altenitioiis  (K-L  on  nia|^)).  The 
di*|>th>*  of  water  hhown  on  thi>  niiip  an*  froni  a  ^urvey  niiide  in  May, 
1SMI2,  and«  though  no  >urvey  ha>  Inmmi  made  *<inre  then,  it  is  evident 
from  olis4»rvation  that  there  has  Ihhmi  ('tm^iderahle  de|M»^it  in  this 
rriH*k«  esjNvially  an»und  its  ed^es,  then*  lH*in^  at  ordinary  h»w  wat<*r 
a  strip  of  iH»nsidenihle  width  h*ft  lian*«  when*  this  map  shows  depth  of 
water  as  much  as  :{  feet.  This  tilling;  is  e^iMviallv  notictmhie  in  **The 
Ilaffue/*  there  Inmu^t  ^llown  on  the  map  no  area  that  sh<»uld  In*  Imn*  at 
low  water,  while,  in  fart,  as  nhown  hy  an  examination  made  sincv  this 
matter  i-ame  up,  for  Hn»  yards  at  the  end  of  "The  Hajjue"  the  entire 
an*a  is  han*,  at  low  water,  exc^'pt  a  strip  f n>ni  'M^  to  44»  fi»et  wide  in  its 
center,  within  whit-h  an*a  the  water  i^  ipiite  d«*<»p. 

The  tiat  thu*«  left  Imre  has  had  deiMi^itiMl  u|Mni  it  eonsiderahle  tilth, 
and  I  lM*li<*ve  that  in  hot  wi^ther  thi«*  tilth  would  In*  disa^nva hie,  even 
if  it  were  not  a  iNi^itivr  menatv  t4)  health.  As  then*  are  no  M*wers 
emptying;  into  Smiths  (*n*ek.  e\ri*pt  near  its  mouth,  this  matter  munt 
!n»  hrou^ht  into  ''Thr  Ilajjue"  liy  the  action  of  the  winds  and  tiiles; 
and  as  fnun  it^*  vt'ry  sha|N»  in  tin*  up|N»r  end  of  **The  Ilajjue'*  then* 
Would  In*  very  little  riirulatii»n  of  water,  even  fnmi  tidal  action,  it 
would  ap|M*ar  to  In*  adviNihle,  for  hyj^ienic  n*asons,  that  it  should  \h*' 
MUhI  in. 

Within  the  limits  of  the  pn>|x)M*d  till  then*  is,  at  pn*srnt,  at  low 
water,  a  water  ari*a  of  not  exeivdinj:  254)  fivt  in  len^fth  l»y  4o  feet  in 
width.  The  lianks  of  thin  are  <|uite  st<*<*p,  then*  lN*in^  in  some  pimvs 
a*4  nnich  as  12  fi*<*t  of  water.  This  d«*<*p  water  is  the  n*mainsof  a  hf»le 
made  hy  dn*<i^in);  during  the  reclaiming  of  the  land  in  that  vit-inity, 
and  it  is  pmlmole  that,  ouinji;  t^i  natural  nius4*s,  it  will,  in  a  short  time. 
In*  tille<i  up,  a^  lias  hap|N*n<H|  to  the  tlat  aroiiiul  the  «*tlp*s.  As  the 
water  area  available  for  layin^r  tij)  Iniats  is  mi  small,  I  do  not  lN*lieve 
its  tilling;  up  will  have  any  appn*«*iahle  etTect  upon  navipition  inten*sts, 
or  u|Nin  tilt*  rijrht-of  small  ve?*M*ls  desiring;  to  lay  up  in  "The  llajriie." 

Th«*  laiiil  on  lM>th  sides  <»f  (he  area  to  In*  tilleii  in  is  owned  hv  the 
r«»m|»afiy  that  desin*s  to  d(»  the  tillinvr.  TiMler  thcM*  circumstances, 
IM»  rifmrian  rights  S4*4*m  to  In*  injunii  hy  the  pro|Mis(M|  till. 

The  only  op|N>siiion  to  this  pi*o|MrM*<i  change,  which  has  manifesteil 
its4*lf,  has  come  from  the  o\in«>rsof  thi*  land  farthi*r  down  on  the  ri^ht 
liank  of  Smiths  rn*<*k,  wh«>n*  thi*re  are  l<N*iited  Mime  marine  niil\%ays 
and  lunilN*r  yanls.  liut  it  apiN*ars  t4>  me  that  thev  an*  so  far  n*iii«>\«*il 
fnmi  the  immetiiate  |iN*alitv  tnat  their  inten*sts  will  not  In*,  in  niilitv. 
appnviahly  al7(*4*ted  hy  this  chaiip*  in  the  harlN>r  line.  The  princi|)al 
n*a.son  ^iven  for  their  op{MMition  to  this  chanp*,  in  their  communi(*a* 
tions,  is  that  "The  Ilapie*^  is  iim*<I  for  an  anchoring  ^roiiii<l  for 
vai'hts,  etc.  Tills  is  undoubtedly  true  4if  the  hiwer  jwrt  of  "The 
)la^ue/*  hut  im  tu^^niuX  of  the  narmw  and  t*ontra4-ted  area  at  the  head 
of  it  1  do  not  lN*lieve  that  any  vessels  are  likely  t4>  lie  there,  and  the 
wei|;ht  of  the  evkleiice  would  **M*em  to  show  tlial  they  have  M*ldom,  if 
ever,  aiH*hored  atN>ve  Fairfax  a\eiiue. 

«  N«H  prinU^U. 
LMI  10(M— 03 
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In  compliance  with  section  11  of  the  river  and  harbor  act  of  March 
3,  1899,  1  have  caused  to  be  ascertained  the  tidal  volume  within  the 

Eroposed  new  harbor  line,  lying  between  high  and  low  water,  and  I 
na  this  amount  to  be  about  90,000  cubic  feet.  This  is  so  small,  com- 
pared with  the  total  tidal  flow  of  Smiths  Creek,  that  I  do  not  believe 
its  subtraction  would  have  appreciable  effect  Upon  the  scouring  effect 
of  the  current  of  the  creek. 

For  the  reasons  above  stated,  I  respectfully  recommend  that  the 
harbor  line  l>e  altered  as  requested,  and  that  the  request  of  the  com- 
pany to  build  the  bulkhead  across  ''The  Hague"  be  granted,  but  as 
other  bulkheads  built  by  this  company  do  not  appear  to  be  sufficiently 
strong  to  stand  the  pressure  behind  them,  and  have  bulged  in  places, 
and  in  others  have  allowed  the  earth  deposited  behind  them  to  nnd  its 
way  into  the  creek,  I  respectfully  recommend  that  the  request  to  build 
a  bulkhead  be  based  upon  the  condition  that  before  beginning  the 
work  they  submit  the  plans  and  specifications  for  the  approval  of  the 
Department. 
Respectfully  submitted. 

E.   EVELETH    WiNSLOW, 

Captain^  Corpn  of  JEngineers. 
Brig.  Gen.  G.  L.  Gillespie, 

ChUf  of  Engineem^  U.  IS.  A. 


APPENDIX    M. 


IMI'ROVKMKNT  oK   CKRTAIN     KIVKRS  AND  HARBORS    IN   NORTH 

(A  ROM  X  A. 


IS  i'UAHaK  fV>/f   THF.  FISCAL    YFAN   h:xni.\fi  JTSK  SO,  1904,  WITH 
OTIIKH  DOiTMKyTs  HKLATISH  To  TIIK  WokKS. 

1.  SMi|»pi«m<ititf  Riv«T.  Norili('«nilinji.  lo.  Now  River.  North  (^araliiUL 

2.  <KnM^ik«*  ItiM,  North  Caniltim.  11.  Northtvut  ( C«p«  Fmr ) iui«l  Hlark  riv- 
W.  Kif*hiii|{  fnvk.  North  Can iliim.  en*,  aii«l  C*«|n*  K<Hir  River  alin\'e 
4.  fatnlicii  an«l  Tar  riveni.  North  <*an»-  Wilminfrtoii.  N«>rth  ('an»lina. 

lina.  12.  (Vi|»t*  Fi*ar  River,  North  l'an>lina.  at 

h.  (*ont<*ntnta  (*rra*k.  North  r«n>liiia.  ami  Im*Iow  Wilniingtfm. 


rt.  Nefiiie  aii<l  Tn«iit  riverm  North  <*an»-     i:i.  Removing  minketi  veiweliior  crmlt  ol>- 
liiia  MnMiing  or  eodanirBriiig   navigA- 

7.  Inlaii«l  Waterwav.  between  New  Item  tion. 

and  llf-atifort.  North  <*anilina.  { 

H.  HarlHtr  at  ibtinfort.  North  C'amlina.   I 

9.  Inland  Waterway,  iM*t«k«*en  lit-atifort  I 

HarlMii    ainl    Nvw    River,    North 

(VtniUiUL  1 

KXAMlMATIONn   AM»  Hf'RVKYlt. 

14.  (Virrot     Inland    Slouch    an«l     Iii*wia     17.  IxickwocMl  Folly  Ri%*er,  North  C^kro- 

Thoniiiithfun*.  North  C'an>lina.  lina. 

l.S    Indian   I  "land  siouirh.  Nf>rth  (*anH      IH.  N«*tiM*  River.  North  C  Carolina. 

lina.                                                      I  19.  New  River.  North  IVolina. 
16.  I  jvinfprtun  i'n*«*k.  North  iVin>lina. 


WaB   nr.rARTMKKT. 

rNiTKi>  Statkh  Kmunkkk  Offick, 

(ffRNKRAi.:  I  h«vo  the  honor  to  trmniKniit  herewith  my  annual  n»|N>rt 
for  the  tiM-al  y<*ar  ending  June  H4),  11H^,  on  the  river  and  har(K)r  works 
in  the  Wilinin^on,  N.  1  .,  dintrict.     •    •     • 
Very  reHjieet fully. 

R,  1*.  JoHNHTON, 

Wny^.  Cteii.  A.  Mac'kknxif.. 

M7ft 
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M  I. 

IMPROVEMENT  OF  SCUPPERNONG  RIVER,  NORTH  CAROUNA. 

RefWcfKra, — See  paj^e  228  of  current  .summary. 

No  active  operations  of  improvement  were  carried  on  during  the 
year.  The  exi>enditure.s  of  the  vear  were,  for  construction  oi  new 
phint,  $1,408.29;  repairs  to  old  plant,  $111.90;  towing  and  fuel,  $210; 
rents,  $60;  superintendence,  $119.29,  and  outstanding  indebtedness  of 
last  year,  $1,065.66;  total,  $2,975.14. 

Up  to  June  30,  1904,  about  60  per  cent  of  the  approved  project  of 
1902  had  been  accomplished. 

For  present  condition  of  the  stream  see  page  1,  current  summary 
report. 

The  available  balance,  $32.96,  will  be  applied  to  maintenance  of 
plant,  etc. 

Additional  appropriations  of  $4,000  to  complete  the  dredging 
project,  by  widening  it  to  the  project  width  of  150  feet,  and  $2,000 
annually  tor  maintenance,  are  recommended. 

Money  statement. 

July  1,  1933,  balance  unexpended 13,008.10 

June  30,  1904,  amount  expended  duriuf?  fiscal  year,  for  works  of  improve- 
ment  , 2,975.14 

July  1,  1904,  balance  unexpended 32. 96 

Amount  (estimated)  required  for  completion  of  existing;  project 4, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  IIHH: 

For  workn  of  improvement $4, 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitte<l  in  <*ompliance  with  nx^uirementfl  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  Of  1899. 


6,000.00 


ABSTRACT  OF   APPROPRIATIONS. 


Prior  to  1887 $10,000 

June  13,  1902 10,000 

Total  appropriated 20,000 


COMMERCIAL    (rTATISTICS    OP    SCUPPERNONti     RIVER,    NORTH    (  AKol.INA,    I>rRIN(t    THE 

CALENDAR  YEAR   ENI)lN(t   DECEMBER  31,  lfMI3. 


ClftM  of  Ktxwlii.  QuAntity.  (Ma<«  of  kinmN.  guantlty. 


Cotton AVi  Timber N.OOO 

Cottonieed »'»  Lumhcr 16.796 

Ftoh 221  Shinicle* 7,000 

PoUtoet l.?.*7  Kt-rtiliwri 1.912 

VcfetAblcA M  <fcn«TnlmemmiHli«^' 3.227 

Oattle -19  Pettiiiiti ICS 

H0f« 117   :                                                                      — 


POQltlT -H) 

113 


Ttiiml l»«."Jia 


Qain  over  last  yetr  of  11,907  tons.    Number  of  ]kaI«le^f^'^s  2.796. 
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$Klat*  m»  III  t\f  rttmh  wtr$iftili9tff  SctiptirnHmg  AVirr,  \otih  (>ir»j/iiKi.  durw^  the  rtUemlnr 


C\mm  of  vrwrl* 


NumlK>r. 


15 

S 


lirt  t(»0' 


I. 


lirmfl. 


Avf. 

4  toll 
7 


Ma. 

IMPROVKMENT  OF  0('RA(X)KK  INLET.  NORTH  CAROLINA. 

Af</Wvn^*.— SiH»  ptigB  229  of  current  sumnuiry. 

Pn>jwl€»d  work  wm.s  completed  in  1S!>6. 

No  work  of  improvement  has  Invn  done  during  the  year. 

The  expenditures  of  the  year  were  for  the  outntandinfi^  indehtedneas 
of  the  last  year. 

It  is  pn»jiosed  to  reserve  the  available  balance  for  examination.s,  to 
be  ma<h»  from  time  to  time,  in  onler  to  keep  a  complete  record  of  the 
natuml  chiin^rt^s  for  use  whenever  the  impnivement  is  resumed.  Such 
an  examination  will  pn>fiab|y  lie  made  durin^f  the  en<uin||r  year. 

No  reconunendation  for  further  appropriation  is  made. 

Monty  jttatrmmt. 

July  I.  19113.  halanct*  unexpeniM $8,473.68 

Jorie  .10.  HUM.  snnHjnt  i*x|M*nil(*tl  durinfr  ftni'ml  yt«r  (or  maintenance  of 
ini|»n>vc*iiM*nt 473. 68 

July  I,  l«)4.  tmUncr  nnriprmlcHl 8,000.00 

ApraorauTioiciL 

Marrh  20.  IK26.  to  Marrh  3,  laTT |133,7A0.00 

SeMmil«*r  IH.  18110 90,000.00 

July  13.  IHP2 15.000.00 

£I8,7AO.OO 
lA'm  aiiH>utit  mrritHl  i«i  iiur|»liiii  fiin<) 17. 60 

238, 7:i2. 40 
Hakw .16 

238,732.55 


M3. 

IMPROVEMENT  OF  FI8IIINO  (*REEK.  NORTH  CAROIJNA. 

lirftrr^ftrtM,  -See  pap*  t?8i>  of  current  summary. 

Work  of  improvement  i\>mpleted. 

No  work  was  done  on  this  stn*am  during  the  year  b<»cause  of  the 
lonf^-continued  low  water  which  prevailed  and«  further,  Ihhuii^*  of 
lack  of  plant  when  the  stafre  of  water  was  nuch  as  to  pt^nnit  snaipfin^« 
the  plant  owned  by  the  combined  improvementi*  in  this  subdistrict 
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being  required  and  in  use  on  other  streams  considered  of  more  com- 
inercial  importance. 

The  expenditures  of  the  j'ear  were  $46.54,  made  for  the  purpose  of 
collecting  statistics. 

The  proposed  application  of  the  available  balance  is  to  maintain  the 
natural  channel  as  far  up  as  Beech  Swamp,  and  additional  appropria- 
tions of  $500  annually  are  recommended  for  this  purpose. 

Mo7)ey  statement, 

July  1,  1903,  balance  unexpended $54^28 

Amount  of  (leik)Hit  December  5,  1899,  by  Capt.  W.  K.  Craighill,  taken  up 
during  fiscal  year .40 

546.68 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 46. 54 

July  1,  1904,  balance  unexpende<i 500. 14 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 600. 00 

Submitted  in  compliance  with  requirenu^nts  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

APPROPRIATIONS. 

September  19,  1890 $10,000 

Julv  13,  1892 6,000 

March  3,  1899 7,750 

June  13,  1902 2,000 

Total 24.760 


(X>MMERCIAL  HTATIKTIOi    FOR  TIIK   CALKNDAK    VKAR   KNDIMi    I)E(*KMBER  31,   1903. 


(TllUB  of  icoodn. 


Qunntity. 


('ltt»<x  of  KiNXlll. 


VoXXjou 

Cotton  Kinl 

<\ittoii-«»et'doil. 

Hay 

Timber 


7V/N«.     i 

r»7.'».  0 
irvi.o 

ft.O 

H.  ro).  0 


Fertilizers 
Pen II II tN  .. 


TotHl 


QiuiDtiir. 


Tbnc. 
I         81^.0 
10B.ft 

:      4.668.6 


Gain  over  lant  vfar,  2t»3. 5  toiin. 
StiUemait  of  fY*if7jt  nnvitjuthuj  Fi»himj  (Wrk^  Xnrth  f'ttruiiim,  dunuij  the  mirwhir  t^ar 


CIami  of  vctwi. 


AKKrvKHte 
NiiinU  r.      iivl  ti>ii         hmft. 
iiiiir*'. 


SloAinen ... 


*•     li  fwi. 
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IMrRDVKMKNT  OF  l*AMLI(*(>  AND  TAK  KIVKR.  NORTH  TAROLIXA. 

IttjWrnrtM.  -  Si*o  pagv  2HI  of  nirivnt  Htiniiiuirv. 

llio  projwt  for  work  lielow  WaHliiii^on  is  ulMiiit  44  per  c'ont 
conit>loU*d:  timt  for  work  uIm>vo  Washington  (!«>  LiUl«*  FhIIs«  iirar 
K(K*Kynioiint)  has  Imh^h  <H>nipleted«  but  has  det€*riorHt<Kl  for  bic*k  of 
tnaintonam^. 

The  dishiirsomonts  for  the  yoar  won*  ♦•21,^28.51,  of  which  ♦598.33 
was  for  outstMndin^f  liabilities  of  last  yi*Hr«  leaving  $21«(Kio.  18  ncriain- 
in&^  to  till*  pn'M'ht  fiscal  year.  If  to  this  the  pn^sont  outstaiunnff  lia- 
hilitiiN,  $Kt;!>;{.S4,  In^  mlclcsl^  we  i.  .tin  $22.6H4.<4  as  the  cxmI  of  the 
work  |)i»rfomMHl  during  the  voar. 

This  sum  in  inaile  up  as  follows: 

Kt»r  «*rHijitnirtion  of  im»w  plAn^ |9i  lft5. 68 

For  fnaiqnnic  hv  V.  S.  hointcT  TmU 1,876.92 

For  amliriDic  t»y  V.  S  i\r\H\^-  AtUmarh 6, 84«l.  40 

F««r  «ln*«l|hnir  by  l*.  S.  «ln*«lfri*  •Srtipjxnioiijy 6, 806.  iH 

The  Trrn/  renioveil  from  the  i*liaiii)el  In'Iow  \Vashin^4»ii  1  \^rg^  nnag, 
47  ^tum|>s«  and  7  lo)^**  nnd  fnun  the  ehannel  ulK)ve  \\  a^hinifton  5  lof(H« 
14  hirp*  simpi,  25  stumjis,  ami  7  tnM*>,  and  rut  and  liuultHriittek  from 
the  Iwnk  7  tnvs,  and  tnmnH*<l  3  Invs. 

The  Aifhmtir/f  removed  2KKiJi  cubir  yards  of  material  and  17  lops 
at  u  (*i>tt  of  27i  4*«*nts,  minus«  for  excavation,  and  $\,X}  imrh  for  lorn. 

'Hie  Si'tipfN-rnnm/  n*mov<Hl  4<»,*.Mr>  rul»ie  yards  of  nniteriul,  tW  lop*, 
and  41 1  Htum|is,  at  a  c*ost  of  11|  cents,  miimn,  |)er  cubic  yard  for  exca- 
vation, ♦  L.'C)  each  for  lop*,  and  ^^,s\\  each  for  stumps. 

The  ndative  c^ost  of  dnnl^in^r*  nMnovin^;  lop»,  and  n^movin^  stunips 
4*an  not  1n^  oMnined  alisulutely,  but  the  alnive  an*  the  appn>xinuite 
viY^Xs  of  <*ttch. 

Tin*  work  of  the  twodre<lp*s  was  fnwn  a  cut  ^V\\  feet  wiile,  3t52  fet^t 
lon^  inun«Hliately  lii*li>w  wapin  bridp'  at  Washin^on«  ami  fn>m  cutn 
Im»Iow  Washington,  75  fiH*t  wide  an(r3<N»  fiH»t  lonjr*  !<><>  ftH»t  wide  and 
3,t;4Ni  f4*ot  Km^«  and  \\6\  fe4*t  wide  and  2,t*><Hi  fiH't  hmp 

All  dnnl^in^  was  t4)  a  depth  of  \^  feet  nM*an  k>w  water. 

The  nn»|)os4Ht  applic*ation  of  the  available  liahin<*t*  is  to  (H)mpleto  the 
cluinnel  Im*1ow  Washinet4in  to  the  pn>ji»ct  depth  and  to  maintain  the 
natural  cliannel  aUive  Washin^^on. 

Additional  appropriations  of  ♦«(,<mn»  annually  are  nH*onmiendcHl  for 
the  purpiw  of  maintenantM*. 

July  I.  I««l,  tmlmiiv  iin«*xiH*n4li«<l $:«>. 6H7  46 

JiiiM'  .U\  lum.  AiiMiiiiit  c*!i|i«*ii«li<il  «tiihiiir  tiiiiiil  y«««r: 

Fnr  workii  *4  iiii|iro\«*iiM*nt 9,911.64 

For  lUAintvuaiHt*  o|  itii|in*\*i-iiH'nt 1. 716,  H7 

-.'I.tl^s  51 

July  1,  IWM,  l«ljiiM^  iiiM*X|H*tifli<«l    9,  U%s.  95 

Jul\  1.  ll^M.  (HitiPUtKiiiiK  luil'ilitiifi l.tkVt.  H4 

Jiil>  I.  I91M.  l«Uin«^*  iivaiUMr 7. 44lf>.  1 1 

Aiii<>iiiii  that  «:bii  1m*  pniHtjihlv  i'X|M*tHlf<«l  in  ll««iil  \t^r  «*nilintr  Juih*  :in. 
l*Ai»».  for  iiiaiiitfiiaim'r  ol  iiii|>r^i\riti«'nt  in  iiil«iili«»n  to  th«'  1«Uiihv 
itn«*X|irn<lf<<i  July  1,  1904 6.UUI).  «IU 

Sul>initti«t|  in  r^»in|>liAfuv  mith  n'«|uinMiH*ntfi  «if  mintlry  nvilart  oi  Jutir 
4.  1(417.  ami  oi  wvtmu  7  uf  llit*  ri\t*r  itn*l  IwrUir  iM*t'of  istfU. 
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to  the  present  fi8<uil  year.  If  to  this  the  present  outstanding  liabilities. 
1^3.04,  be  added,  we  obtain  $6,599.22  as  tne  cost  of  the  work  performed 
during  the  year.     This  sum  is  made  up  as  follows: 

For  minor  Hurveys $86. 55 

For  survey  from  Croldsboro  to  Newbem 497. 68 

For  snaKging 672. 39 

For  dredging 5, 343.  «0 

The  U.  S.  snagboat  Trent  removed  189  logs,  609  stumps,  and  1  large 
snag,  and  the  UT  S.  dredge  AlhemarU  removed  36,059  cubic  yards  of 
material,  at  a  cost  of  9.65  cents  per  cubic  yard,  scow  measurement; 
151  logs  at  $1.35  each,  and  581  stumps  at  $2.86  each. 

The  dredging  was  done  at  Mewbern  and  resulted  in  a  channel  of  8 
feet  depth  at  dead  low  water,  200  feet  wide  for  the  first  1,500  feet 
below  tne  wagon  bridge;  100  feet  wide  for  340  feet  farther,  and  661 
feet  wide  for  a  still  farther  distance  of  1,950  feet. 

A  survey  from  Newbern  to  Goldsboro  was  made  during  the  year. 

It  is  proposed  to  expend  the  available  balance  in  the  restoration,  by 
dredging,  of  the  channels  at  and  near  Newbern. 

The  fiSditional  appropriations  recommended,  based  on  the  existing 
project,  are  as  follows:  Al)ove  Newbern,  for  improvement  by  con- 
structing additional  jetties  or  training  dikes,  dredging,  snagging, 
Srotecting  banks,  etc.,  $40,000;  for  maintenance,  $^),500;  at  and  l)elow 
fewbern  for  improvement  by  dredging,  $14,100;  for  maintenance, 
$1,500. 

The  project  is  25  i>er  cent  completed. 

It  is  thought  that  much  better  results  could  be  derived  with  a  given 
expenditure  by  appropriations  sufficiently  largo  to  p(»rinit  vigorou.s 
and  persistent  worK,  based  on  a  well-defined  plan,  than  by  small  appro- 
priations which  make  it  necessary  to  confine  efforts  to  the  most  impera- 
tive requirements  only. 

The  above  recommendation  is,  as  stated,  based  on  the  existing  proj- 
ect. If  the  project  l)e  modified  as  a  n^sult  of  the  report  on  survey 
published  in  House  Document  No.  648,  Fifty -eighth  Congress,  second 
session,  the  recommendation  would  be  modified  accordingly. 

Mnnetj  Htatvint-nt, 

July  1,  1901.  balance  unexpen<le<l $4>,ft33.60 

Amount  allotted  from  appropriation  for  emergencieH  in  river  an<l  harbor 
works,  act  of  June  13,  1902,  during  tiw^l  year 2, 000. 00 

S,  S33. 60 
June  SO,  1904,  amount  expcndo<l  (Inrin)?  tiHcal  vear,  for  workn^f  improve- 
ment  '. 6,716.02 


July  1,  1904,  balance  nnexpende<l 2, 11 7.  .Vl 

'July  I,  1904,  outivtanding  liabilitie8 3. 04 

July  1,  1904,  balance  available 2, 114. 54 


Amount  (estimated)  requirwl  for  completion  of  exintinjj  pnijtMt iH,  500. 00 

Amount  that  i*an  be  profitably  exiienaiMl  in  tincal  year  eixlinj;  Jiint*  :U). 
1906,  in  addition  to  the  lialance  unexiwmUMl  July  1,  DHM: 

For  works  of  improvement ' $.>*,  KH).  00 

For  maintenance  of  improvement 8. 0(X).  oo 

»i2, 1(M>.  00 

Submitted  in  compliance  with  requirement!*  of  Hundr>'  civil  a<*t  of  Jum* 
^    ^  1697,  *and  of  section  7  of  the  river  and  liarbor  ail  of  1899. 
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APPROFRrATIONH. 


Date. 

Amount. 

ARgregate. 

Date. 

Amount. 

Aggregate. 

June  18, 1878 

$40,000.00 
45,000.00 
4.5.000.00 
30,000.00 
30,000.00 
20,000.00 
22,500.00 
15,000.00 
20,000.00 
15,000.00 

$40,000.00 
85,000.00 
130,000.00 
160,000.00 
190,000.00 
210.000.00 
232,500.00 
1^47,500.00 
267,500.00 
282,500.00 

AusruHt  18. 1894 

17,000.00 

7,000.00 

10,000.00 

a  13, 500. 00 

2,000.00 
48.90 

1289,500.00 
296.500  00 

March  3,  ls79 

June  3. 1896 

June  14,1880 

March  3. 1899 

306.500.00 

Mareh  3, 1881 

June  13.1902 

820. 000. 00 

Aueust  2, 1882 

Allotted  from  appropria- 
tions for  emernrencieH 
in  river  and  harbor 
works,  act  June  13. 1902. 

Sales 

Julv5.1884 

AuKUSt  5, 1886 

Aufrust  11, 1888 

822.000.00 

September  30, 1890 

July  18. 1892 

322.048.90 

«  Allotted  from  appropriation  of  $20,000  for  Neuse  and  Trent  rivers.  North  Carolina. 
COMMERCIAL  STATISTICS   FOR   YEAR   ENDING    DECEMBER   31,  1903. 


Class  of  goods. 


Cotton 

Cotton  seed 

Cotton-Meed  oil... 
Cotton-.seed  meal 

Tobacco,  leaf 

Rice,  rough 

Grains 

Hay 

Potatoes 

Vegetables .•. 

Cattle 

Horses 

H(^ 

Poultry 

HSf:::;:;:::;::: 

OysterN 


Class  of  goods. 


Claras 

KoMin 

Turpentine,  crude 

Turpentine,  spirits 

Wood 

Timber 

Lumber 

Shingles 

Fertilisers 

Machinery 

General  merchandine 

Coal  and  minerals 

Peanuts 

Fish  oil 

ToUl 


Quantity. 


Tom. 

2,487 

1,660 

44 

640 

6,260 

147,250 

214,200 

5,279 

32,815 

8,638 

30,100 

2,776 

6 

683 


486,561 


Gain  over  last  year,  29,567  tons.    Transportation   lines  establishe<l  during  the 
year,  2.     Number  of  passengers,  16,245. 

SteUemefU  of  vessels  navigating  the  Neuse  Rivera  Xorth  Carolina y  during  the  calendar  year 

ending  December  SI,  190S. 


Class  of  vessel. 


Steamers 

Schooners,  sloops,  etc 
Barges 


Number. 


32 
150 

38 


Aggregate 
net  ton- 
nage. 


2,266 

6,686 

11,372 


Draft. 


Feet. 
2  to  8 
2  to  8 
6  to  8 


(b)  TRENT  RIVER. 

References. — See  page  234  of  current  summary. 

The  work  of  the  year  con.sisted  of  dredging  at  Newbern,  where  the 
Trent  River  empties  into  the  Neuse,  and  of  maintaining  (by  means  of 
snagging,  etc.)  the  channel  between  Newbern  and  the  head  of  naviga- 
tion at  Trenton,  a  distance  of  38 J  miles. 

Between  October,  1903,  and  February,  1904,  the  U.  S.  bolster  Trent^ 
operated  by  hired  labor,  removed  from  this  channel  39  large  snags, 
57  stumps,  385  logs,  and  21  trees;  and  on  the  banks  72  trees  were  cut 
and  hauled  back,  16  trees  trimmed,  and  11  cords  of  brush  cut,  at  a 
total  cost  of  *1,345. 20. 

Dredging  at  Newbern  was  begun  on  December  10,  1903,  and  sus- 
pended on  the  17th  of  the  same  month.     The  dredge  \^  as  then  removed 
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to  another  river  where  her  services  were  more  urgently  needed. 
During  the  seven  days  she  was  enraged  in  dredging  at  Newbern  the 
U.  S.  dredge  Alhemarlt.,  operated  by  hired  labor,  removed  from  a  cut 
570  feet  long,  33 J  feet  wide  and  8  feet  deep  at  dead  low  water,  2,486 
cubic  3'ards  of  material  and  3  stumps,  at  a  total  cost  of  $1,094.43,  or 
al)out  43i  cents  per  cubic  yard.  This  price  is  abnormally  large  on 
account  of  the  necessity  of  removing  the  plant  to  another  stream  before 
she  had  gotten  well  started  on  the  work  m  hand.  The  cost  per  cubic 
yard  would  have  decreased  rapidly  as  the  quantity  increased. 

In  addition  to  this  the  sum  of  $558.41  was  expended  in  repair  of 
plant.  This  stream's  pro  rata  expenditures  for  a  new  dredge  {Scupper- 
nong)  which  was  built  for  work  on  this  and  other  streams,  amounted 
to  $1,281.12;  and  for  the  new  scows  $843.25^  Total  expenditures  for 
the  vear,  1^5,122.45. 

The  project  for  improvement  is  about  2^  per  cent  completed. 

With  the  available  balance  it  is  proposed  to  maintam  the  present 
channel  as  far  as  Goldsl)oro  and  to  dredge  as  nmch  as  possible  of  the 
channel  at  and  below  Newbern,  in  acxjordance  with  the  project  sub- 
mitted in  the  report  on  examinations  and  surveys,  published  in  the 
Annual  Report  for  1897,  page  1427. 

Additional  appropriations  are  recommended  of  $1J),0<X)  for  complet- 
ing the  dredging  project;  $1,0<.K)  for  restoration  of  Turning  basin  at 
Trenton,  and  $2,500  for  annual  maintenance  of  channel  to  Trenton. 

Monty  aUitement. 

July  1,  1903,  balance  unexpended $5, 337. 06 

Amount  allotted  during;  fiscal  year  from  appropriation  fur  ('iiiencenricH  iu 
river  and  harbor  works,  act  June  13,  1902 1, 000. 00 

6, 337. 95 
June  30,  1004,  amount  expemled  during  fiscal  year: 

For  workt*  of  improvement $3,  779. 90 

For  maintenance  of  improvement 1 ,  34 L*.  55 

5,122.46 


July  1 ,  1904,  balance  unexpended 1 ,  215. 50 


Amount  (estimate<l )  rec|uire<l  for  completion  of  exintin^  project 19, 000. 00 

Amount  that  can  l>e  pn>fitably  ex|>en<UHl  in  tisc^l  year  endinj^  June  30, 
1906,  in  addition  to  the  balance  unexiK^nded  July  1,  HMM: 

For  workB  of  impmvemcnt .* $19,  (HX).  00 

For  maintenance  of  improvement "3, 500. 00 


8obmitte<l  in  complianci*  with  r(H]iiirement}<  of  sundry  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  hurl>or  act  Of  lsi»f). 


22, 500. 00 


APPROPRIATED. 

Date.  i  Amount.     AKKn^Kutf.  !  Date.  Anidiini.  lAKKritrmte. 

I 


March3.1K79 |  S7.000.00  f7. (CO. 00  An jni«  1^- »•<'.»« W.OrtKOO  $<i4.S»X>.00 

JuneH.lIWO 10.OUO.00  IT.mW.OU  Juiit'Ji.  1H1«0 '2.UIMI0  »4...Mll».00 

March  8, 1881 .S. 000. OU  -  Z2. 000. Ui  Manh  3.  i -^w .►. .'•ini. (Nt  6v». Ktty «> 

August  2.  lMs2 10,000.00  1  S2.000.UO  June  13  Uiirj t><;.:<il)  iKi  7.\fiU0.UU 


July  \  IKM 
August  f>.  IHW 
AUiniSt  11.  1M8K 


10.000  00  42.000.00  Allottt-d  Iroin  rtpproi.rlH- 
3.600.00  ;  4.S.MK).00  tlonforrnirrciK  K'v  ji) 
5.000.00  I    ao.AOO.tiO         riTeraiidl)Hr)i)r\%i»rk«. 


September  1<»,  1M90 5.000.00      5\fiiv.«»        nrt  Jiim- 13.  r.^rj l,ooi>.<n>       7«;.niu  w 

Julyl8,ia92 j      5,000.00.    60,500.00      Suh*^ 4SW        Tf...Ms  W 

•  I  ■ 


a  lDclude<>  11.000  for  raitomtloii  of  tuminie  Iwhiii. 

5AJ]otteil  from  920^000  appropriated  for  Neuw  and  Trent  rivrnt.  Nurth  I'amliua. 
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COMHBBCIAI.  B 


Gain  over  hat  year,  49,351  tona.    Natnber  of  paasengere,  16,785. 


'CiMoIvenel. 

Nombfr. 

DnCt. 

Si 
100 

38 

4.US 

Feet. 

References.— "^fi  P&^  235  of  current  summary. 

This  work  has  been  30  per  cent  completed,  but  owing  to  several 
years'  suspension  of  operations  has  deteriorated  so  that  it  is  only  about 
ao  per  cent  completed. 

No  work  of  improvement  was  done  during  the  year. 

The  work  on  this  waterway  has  been  suspended  for  several  years 
pending  the  cession  or  sale  to  the  Government  of  the  private  canal 
includ^  therein. 

The  survey  of  June,  1901,  indicated  a  number  of  sboals  and  the 
necessity  for  considerable  work,  in  order  to  obtain  project  depth  and 
width,  which  work  would  be  useless  unless  the  canal  company  made  a 
corresponding  increase  in  the  canal  itself. 

Recent  reports  indicate,  however,  that  there  is  considerably  less 
depth  now  in  the  approaches  to  the  canal  than  in  the  canal  itself; 
hence,  the  application  of  the  present  available  balance  of  $6,300  to 
clearing  out  and  deepening  the  approaches  is  recommended. 

No  further  appropriation  is  recommended  at  present. 

Money  Kfaiein^iit. 
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APPBOPBIATBD. 


Date. 


Amount 


August  2. 1882 ;    tlO,000 

Aninist  5, 1886 '      10,000 

AngUKt  11,1888 1      16,000 


Aggregmte. 


$10,000 
20,000 
85,000 


COMMERCIAL  KTATI8TIC8  FOR  THE   YEAR   ENDING    DECEMBER  31,  1903. 


Claw  of  goods. 


Ck)tton ' 

Cotton  »eed ' 

CottOD-secd  meal ; 

(traiiiH I 

Hay 

IV>tatoefi 

Vegetables 

H«>gH 

Poultry 

Km 

FUh 

Roviu ; 


Torw. 


299 
6*27 
bb 
10 
235 
52 
50 

a 

H 

K5 

928 


I 


('lam  of  goods. 


Turpentine,  crude 

Turpentine,  spiritn 

Wood 

Timber 

Linnl>er 

ShingleM 

Korlilizers 

(ieneral  men'handinc 

Fennut8 

Fi.Mhoil 


Total 


Tons. 


87 

500 

2,fi00 

89,375 

87.210 

59 

3.687 

3. 112 

f> 

53C 


89.651 


(tain  over  last  year  22,677  tons.    One  transiK)rtation  line  was  established  during 
the  year.  '  • 


Staiement  of  resseh  nangntituj  the  imtt'ru'aif  Itetween  Neirheni  and  Beaufort^  X.  C,  ftur- 

ing  the  calendar  year  ending  December  31^  190S. 


ClasB  of  vessel . 


Aggregate 
Number,     net  ton- 
nage. 


Naphtha  launches  ... 

Steaiiient 

8rhcK)ner>»,  sloopM,  etc . 
Barges 


10 

6 

40 

16 


30 
229 

4,000 


Draft. 


Frrt. 

2  to  4 

3  to  7 
2  to  4 
5  to  7 


M  8. 


IMPROVKMKNT  OF  HARBOR  .VT  BK.ATFORT,  NORTH  CAROLINA. 

licfrrmrcM.—Soi^  I^ttK^*  iJ'^^s  current  .suinmarv. 

The  cxponditures  of  the  year  wore  ^1,454.84,  and  the  work  was  as 
follows: 

At  Fort  Macon  532  linear  feet  of  .*^ind  fence>  \ven»  huilt  new,  8,44S 
feet  were  huilt  higher,  LlMJtJ  f(»ct  were  rei>aired,  17,73S  feet  were  tilled 
under,  and  SH>  feet  were  iMinked  with  .sand,  and  In^tween  the  hijrh  and 
low  water  lines  132  linear  feet  of  low  j^rovnes  were  l)uilt. 

At  Shackelford  Point  ♦>,8<»4  f<*et  wen»  liuilt  higher,  *M\i>  feet  repainnl, 
and  11,083  feet  tilled  under,  and  81H>  feet  of  fence  hanked  with  s>ind. 

Bermuda  grass  was  plant<'d  at  Imth  nlaces  to  hold  the  sand  accunm- 
lated  hy  the  fences  and  to  prevent  its  ariftinjr  away. 

It  is  proposi^d  to  apply  the  available  Imlanee  to  niaintaining  the  sand 
fences  at  Fort  Mat^n  and  Shackelford  Point  and  to  restorinjj  the  pro- 
ject depth  across  Bulkhead  Shoal. 

An  additional  appix>prmtion  of  )i^-},(NNi  annually  is  reconniiendcd  for 
the  mainteiiaiice  of  this  impruveuieut. 
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Money  statement, 

July  1 ,  1903,  balance  unexpended $2, 224. 57 

Amount  of  deposit  of  September  19,  1896,  by  Maj.  W.  S.  Stanton,  taken 
up  during  fiscal  year 2. 32 

2, 226. 89 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 1, 454. 84 


July  1,  1904,  balance  unexpended  . 
July  1,  1904,  outstanding  liabilities 

July  1,  1904,  balance  available 


772. 05 
141.02 


631.03 


Amount  that  can  be  profitably  expendeii  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
i)ended  J  uly  1 ,  1 904 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Date. 


July  4,  1836 


March  3,  1S80. 
Aui?UMt  2.  18«2 
Ju!v6,  1884... 
Au^rust  5,  18S6 


Amount. 


t5,000 


AiiTgregate. 


95,000 


90,000 
25.000 
20,000 
15.000 


30,000 
55.000 
75,000 
90,000 


AURUfitll.  1H88. ... 
September  19, 1890 

.July  13,1892 

June  3. 1896 

June  13. 1902 

SalcH 


S35,000 

15,000 

10,000 

5,000 

3,000 

350 


S125,000 
140.000 
160,000 
155.000 
158,000 
158.350 


COMMERCIAL  STATISTICS   FOR  THE  YEAR   ENDING   DECEMBER  31,  1903. 


Cla.SR  of  goods. 


Hay 

Vegetables 

Cotton 

Cotton  se€<l 

Cotton  seed  meal 
Grain 


Egg« 
PU*. 


Oyrters. . . 

Clams 

Wood.... 
Horses  . . . 

Hogs 

Cross- ties. 


Quantity. 


2brw. 

185 

5 

152 

502 

55 

•25 

13 

7,450 

7,600 

1,400 

5.900 

5 

2 

7,500 


Class  of  goods. 


Poultry 

Shingles 

Lumber 

Fertilizers 

General  merchandise 

Tar 

Fish  oil 

Peanuts 

Soft  crabs 

Resin 

Turpentine 


Total 


Quantity. 


Torn. 

9 

50 

6,850 

8,859 

17,392 

14 

579 

5 

531 

928 

287 


60.800 


Loss  since  last  year,   18,183  tons.     Transportation  lines  established  during  the 
year,  1.     J^umber  of  passengers,  1,500. 

Statement  of  vessels  navigating  the  harbor  at  Beaufort^  N.  C,  for  the  calendar  year  ejiding 

December  31,  190S. 


Class  of  vessels. 

Number. 

Aggregate 
net  ton- 
nage. 

Draft. 

Steamer^ t 

15 

315 

40 

600 

4,000 

400 

FfH. 
8to7i 

Schooners.  sIoodm.  etc 

2i  to  12 

NaDhtha  li&HncbeM 

21  to   4 
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Mg. 


IMPROVEMENT  OF  WATERWAY  BETWEEN  BEAUFORT  HARBOR  AND 

NEW  RIVER,  NORTH  CAROLINA. 

Refei'enceH, — See  page  237  of  current  summary. 
The  project  is  about  75  per  cent  completed. 

The  expenditures  of  the  year  were  $3,554.56,  which  included  $119.96 
outstanding  indebtedness  of  last  3'ear,  and  $3,434.60  expenses  of  the 


a  cutting  2(X)  feet  long,  30  feet  wide,  and  3  feet  deep  at  mean  low 
water  across  the  shoal  between  Shell  Point  and  Broad  Creek,  at  a  cost 
of  41>  cents  per  cubic  yard. 

It  is  proposed  to  apply  the  available  balance  to  the  completion  of  the 
Boguo  oound  channel  to  project  depth  and  width. 

After  completion  of  this  projext  additional  appropriations  of  about 
$2,000  annually  will  be  neeaed  to  maintain  the  channel. 


Money  statement. 

July  1,  1903,  balance  unexpendcHl $10,329.68 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         3, 654. 56 


July  1,  1904,  Iwlance  unexpende<l 6, 775. 12 

July  1,  1904,  outi«tandinj?  liabilitieB 831.18 


Julv  1.  1904,  balance  available 5,943.04 


Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  a«ldition  to  the  Imlaniv  unex- 
nende<l  July  1,  1904 

Sur)mitte<l  in  compliance  with  rec^uircments  of  snn<lry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nvcr  and  harbor  act  of  1899. 


2,000.00 


APPROPRIATIONS. 


Date. 


Aamwt  5.1886 

Anipist  U,  1888 . . . . 
September  19. 1890 
jQlr  18. 1802 


Amount.  \  Aggregate. 


910.000 

5.000 

l.'i.OOO 

10.000 


910.000 
15.000 
80,000  II 

40.000  P 


Date. 


Jane  8.  1n96... 
June  13. 1902 . . 


Amount.  AfnrroiTKtc. 


92.  VW 
1.0(10 
9..<S0U 


942.  .VK> 
4:1.  .'lOO 
M.00D 
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COMlfERCIAL  STATISTICS  FOR  THB   YEAR   ENDING   DECEMBER  31,  1903. 


Class  of  goods. 


Cattle 

Hay 

Cotton 

Cotton  seed 

Grains 

Potatoes 

Vegetables 

Hogs 

Poultry 

^.:::;:::::::: 

Oysters 

Cotton-seed  meal 

Peanuts 

Tar 

Rodn 


Class  of  goods. 


Horses 

Clams 

Turpentine,  crude 

Turpentine,  spirits . . . 

Wood 

Shingles 

Lumber 

Fertilizers 

General  merchandise 

Machinery 

Coal  and  minerals 

Fish  oil 

Soft  crabs 

Cross-ties 


Total 


Grain  over  last  year,  17,484.2  tons. 

One  transportation  line  was  established  during  the  year. 
1,000. 


.Quantity. 


Tbru. 

5 

2.530 

87 

2fiO 

2,700 

67 

12,390 

1,354 

1,167 

100 

30 

143 

38 

7,500 

36,092 


Number  of  passengers, 


Statement  of  vessels  navigating  the  inland  xvatenoay  between  Beaufort  Harbor  and  New 
River t  North  Carolina^  during  the  calendar  year  ending  December  Sl^  1903. 


Glav  of  Tessel. 


Number. 


Steamers 

Schooners,  sloops,  etc 
Naphtha  launches 


1 

50 
30 


M  lo. 


Aggregate 
net  ton- 
nage. 


52 
500 
300 


Draft. 


Feet. 
3 
2  to  4 
21  to  4 


IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 

References. — See  page  238  of  current  summary. 

Project  was  completed  in  1894. 

Work  of  the  year  has  been  only  the  collection  of  commercial  statis- 
tics.    The  expenditures  of  the  year  were  $1.80  for  office  supplies. 

It  is  proposed  to  withhold  the  available  balance  from  expenditure 
pending  action  on  the  report  of  the  examination  and  survey  of  last 
year  (H.  Doc.  No.  239,  58th  Cong.,  2d  sess.) 

No  further  appropriation  is  asked  for. 

Money  statement. 

July  1,  1903,  balance  unexpended $3,233.29 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1.80 

July  1,  1904,  balance  unexpended 3,231.49 

July  1,  1904.  outetanding  liabilitiefl 12.97 

July  1,  1904,  balance  available 3,218  52 

JBNO  1904 ^94 
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\l*l*KO|M<I.\TI<»NM. 


l>Ht»».  ■   AnH»uiit.  ;  AKKrejrnic 

July  4. 1K36.  to  July  7.  ixm 

AugUM  'J.  1^8.^ J5.(HH>.  (H» 

July  4,  IhM .'),an».U«> 

AufTUHt  n.  1S»> lO.lMKJ.Od 


Date. 


Si>),UUU.U()      AUKUHt  11.188h 

StfptrinlHT  r.>.  \yM 


Amount.    XtofTegmtv. 


I 


ft.OOU.W      JulvlH.lMW 

lojiOO.W)  ;  SaliM , 

•JO.  000. 00    , 


.      S3.000.00 

,'      5.000.0) 

.       5,000.00 

.10 


ri3.ouo.uo 

2H,000.00 
3».  000.01) 
3S.000.10 


r(>M.MEK(UAL  ST.VTIHTK'S   KUR  THK   YKAR    E.NU1N<J    DKC'KMHKK  31,   IIKXS. 


(Mans  of  K<KNl!i. 


Quantity. : 


riaflH  of  kocxIm. 


Quantltjr. 


Cotton 

Cotton  K(*ed 

Fi*h 

OytU'n 

CUUDM 

Rosin 

Poultry .... 

WoSl* '.'..'.'.'. 


Titnf. 
lUU 
•200 


Timber 

I.uniU'r 

I.IW)      tVrtiliztTH 

TiOO     (^Jniin 

lAO     (ioneral  meivhandiHC 

•3)0      IVanutJ* 

1 

1 

•VJO 


I     Tmu. 

■  1.000 

700 

000 

»> 

1.000 

20 


Total 


«,177 


(Tain  over  last  year,  9H6  toup.     NumlH»r  of  jiasHoiijitTs,  500. 

Stattmnit  of  irweU  tiarigatlufj  Xew  Riiyr^  XorthCarolina,  dnring  the  cnkudar  year  ending 

Ikcemher  31,  mjS, 


Clam  of  vi»MK.'N. 


i  Number. 


■I 


I 


AKffr(>gate 
net  ton-       Draft. 
nago. 


8(?hooner» 

Sharpies... 

LAuncheH. 


«  I 
15  1 

8  ; 


:  FtH. 

40  2.Ato5 

50  1      to  2 

25  2     to  8 


M    II. 

IMPROVEMENT  OF  NoRTllK.VST  A.ND  BLACK  KIVEKS  AND  CAPE  FEAR 
RIVER  ABOVE  WILMIN(JTON.  NORTH  CAROLINA. 


(a)  NORTHEAST    RIVKR. 

Reft-renctH, — See  ptij?o  2I^1*  of  <*urront  >uininftry. 

Work  on  project  ♦io  jmm*  cent  complotcd. 

Work  done  during  tlie  yotir  has  consisted  of  mnintonanco  hy  .^nag- 
ging, using  Uovernnient  plant  and  hired  laltor.  raring  for  phint.  and 
collecting  couiniereial  statist ic.*^. 

Active  operations  were  ejirrit»d  on  during  the  nioiitli  of  Septenil>er. 
The  worst  obstructions  In^tween  Wihniiijrton  and  the  seventy-lirst 
mile-board  were  removed.  an<i  the  river  tnoronjjhly  snajrjjr<*d  and  the 
banks  trimmed  between  the  >ixtysixtli  and  M*\enty-lirst  mile  hoardtf. 
No  work  was  done  above  IlallsvilU*.  There  were  ii*ino\rtl  fnun  the 
channel  S5G  laree  .snags,  8  .stumps,  1  log,  and  thf»  wrerk  nf  an  <»hl  scow, 
and  on  the  tmnk  126  trees  were  haided  fwirk,  at  a  total  cost  of  >>«i^^4.51. 
The  plant  was  detained  on  the  work  by  low  water  from  St»pteml>er  10 
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to  Ui*tol>or  28.  Work  wHsMi.s|NMi«lo(i  in  (K*tol)crHiHi  tho  siiimll  halanco 
ivjM»r\MHl  for  <*Hn'  of  plant. 

With  tho  HvailtiMo  Imlanc^o  it  is  pro|M>MHl  to  maintain  the  natural 
channel  up  to  llallsville. 

Aflilitional  appropriations  of  tH,<HN)  annually  are  riHximniendtHl  for 
the  maintenance  of  the  natural  (*hannel. 


July  1.  \Wt\,  li«Un«i>  tiii«*xi»«*n«U*<l flMH.  H5 

Aiiioiint  All4»tt«*i|  fniiu  A|>|ini|inatioii  fi»r  (Mim*!)^*!!^!^*  in  river  ami  harUir 
workF.  mt  June  \X  1W»*J 64«i.UO 


Jum*  'M.\  IMM,  miHiiint  rxiK^ndtNl  durinir  riw*al  ycsr.  for  nwinteiimiuv  of 
iiii|>niv<*iii«*nt 


1.44a.  9» 
(UM.51 


July  1«  IMH,  I«1aiuv  uim'XiwimM 


Amount  tlmt  %raLi\  U*  proflubly  ox|if>n(lo«I  in  tinoil  yt'sr  (*n(Itny  June  30, 
limil.  fitr  iiiainti*niin«Y  itf  impn>vi*nH'nt,  in  aiMition  to  thi«  ItAlann* 
nnfX}H*nil«*«|  July  I,  IWM 

SutmiiUtNl  in  ciimpliamv  with  n<i|uin*ni«MitM  of  minilry  «*ivil  art  of  June 
4,  iHtC.  and  of  ni'tioii  7  «»f  tlu*  nvi*r  ami  liarUir  act  of  1899. 


814.44 


3,ooaoo 


APIIhil'aiATKkN'M. 

Si*t»t«»inU*r  1l».  lK!tf).  for  North  Fju>t  ^ra|ie  Fear)  Kiwr.  North  Carolina..  $5,000.00 

Juiv  i:{.  IHHC*.  fi»r  North  Ysi^  M*a|«i*  Ki^r)  Kivrr,  North  ramlina A.OOO.IM) 

Aiitfuiit  IH.  |r«M,  for  North  Ymx^x  d'ajN*  Fi«n  Kivrr.  North  Candina 5,fMI0.00 

Man  h  3.  |h)i>i,  for  North  FjiM  Kiver.  North  (*anihna 2, 1)011. 00 

Jum*  i:t,  Vmy:,  forNi*rth  Fji>t  Ui\<*r,  North  ('anilina <i*i,00n.a> 

Othor  mviptfi.  Manh  4.  If<i9:.  ni1«*h  to  (^|if  Frar  Kiver *243.:i:i 

Allott«<«l  In  mi  rtnt'rvfhi'y  appnipriation  Juav  13,  1M>2 AOO.  00 

TuUl 19.743.33 


oiMMKiH-iii.  fn'ATiirri«>  rtia  ma  ykab  kvhixo  iim*KMBWi  31,  19061. 


ilaa*  *4  r<""l* 


t'ldum 

I'tHttifi  M«r«l 

I '••tit  lit  «^-l  Ittl-ll* 

r«i||«m  art^il  ml 

airr.  nntfh 

i*T%\n 

ll««  aimI  ni«*  •trAM 

|%ii«i«ir« 

IVnllUtB 

rrult  Aiiit  %r«r««li]r* 
•  '•Ulf 

INmlirr  . 

ruh  . 

Ii4«lll 


giuiiitity. 

(lAiwiif  iriM«1« 

7^Mi« 

I 

37N 

Tur|initliip.  marte 

to 

TuriiriilliH*  H'*^** 

« 

T«r     ... 

« 

WikbI 

III 

Tlmbrr  .. 

lai 

I^imlvr 

x% 

fihlllfflra 

M 

|N>lr«  BOd  |*llr« 

«S 

l>i*^lh« 

't 

Rrirk         

77 

rrrtlliarr 

3» 

<»rtirnil  mrtrh*ii4||»f 

t 

Ume 

r. 

■i 
* 

T«iUl . . . 

1  lai 

( 

Quanlltjr. 


ill!  na.M»  •.itiii'  Ittiit  >Mir,  1,*'»7  ti»ii- 
\iiiiiU>r  of  |i«i««Mi|f«*ni.  .Vio 


1im». 
171 

*7 
Ml 

.vain 

M.IM 

10 
Till 


&.tfo 

ii.cn 
I.  an 

iai.i*o 


\llottol  fntui  jiiiiit  appr<«pri»ti«tn  **\  f lO.UMi  for  North  Fai-t  iiml  lUatk  rivrm, 
>ortli  i.)in>liiia,  ami  Ckfie  Fvar  Kiwr,  Nurth  i>urutina,  abi>vr  WilmingUin. 
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Statement  of  vessels  navigating  North  East  River,  North  Carolina,  during  the  calendar  year 

ending  December  SI,  190S. 


Claw  of  ve«el8. 


HteamcTK 

Steam  Xngn  . . 
FlatM  (about) 


Number. 

Aggregate 
net  ton- 
nage. 

1 

10 
46 

81 

172 

8,875 

Draft. 


8.5 
2.5  to  7.6 
1.6to4 


(b)  black  BIVER. 

References, — See  l^ge  240  of  current  summary. 

Work  on  project  completed. 

Work  done  during  tne  vear  has  consisted  of  maintenance  by  snajg- 
ging,  using  Government  pfantand  hired  labor,  putting  up  mile  boarc^ 
caring  for  plant,  and  collecting  commercial  statistics. 

Active  operations  were  carried  on  during  the  month  of  Au^st. 
Mile  boards  were  put  up  between  Clear  Run  and  the  mouth,  ana  the 
worst  obstructions  were  removed  from  the  channel  between  the  same 
points.  There  were  removed  249  large  snags  and  12  logs  at  a  total 
cost  of  $402.72.  Work  was  suspended  in  August,  and  the  small  bal- 
ance available  reserved  for  care  of  plant. 

W^ith  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  as  far  up  as  Clear  Kun. 

Additional  appropriations  of  $3,000  annually  are  recommended  for 
the  maintenance  of  this  stream. 

Money  statenietit, 

July  1,  1903,  balance  unexpended $852.96 

Amount  allotted  from  appropriation  for  emen^encies  in  river  and  harbor 
works,  act  June  13,  1902 500.00 

1,452.96 
June  .'iO,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 402.  72 

July  1,  1904,  balance  unexpended 1, 050. 24 

I 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending?  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  Iwlanct* 
unexpended  July  1,  1904 3, 000. 00] 

|Submitte<1  in  comfiliance  with  requirements  of  sundry  civil  act  of  June  4, 
1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 


APPROPRIATIONS. 


Dttte. 


Amount. 


Aninitt  6.  ISM 13.000.00 

July  18,  ISW... 
Ausutn.lSM. 
Jane  S,  1886. 


10.OUO.00 

2,000.00 

1.000.00 

MAreb3,1899 1     2,000.00 


Afwrnntte. 


IS.  000. 00 
13,000.00 

l^ooo.oo 

16.000.00 
IS.  000. 00 


Dato 


Amount.     Amnrcate. 


June  13.  1W2 flr2.<<»0.U) 

Other  nTeipts:  «•!«*.  vXt- .  JiX  34 

.Allotted  from  eroencenry 

appropiifttion  June  13. 

Ml OK© 


t-io.ooo.oo 


•JU.TW.SI 


•Aliened  from  iolnt  approprUitton  of  flO.OOO  for  North  EA^t  and  BUck  riri'n<.  Nonh  i'arolinu.  aihI 
Crpe  Fmr  RiTer.  liorth  Caiollim.  above  Wilmlnirioii. 


APPENDIX  M — BEPOBT  OF  CAPTAIN  JOHNSTON. 


1498 


COMMEBCIAL   KTATICTK^   F()K  THE   YEAR   ENDING    DECEMBER  31,   1902. 


CUue  of  goods. 


Quantity. 


Cotton 

Cotton  seed 

Cotton-seed  meal 

QrainM 

Hay  and  straw... 

Potatoes 

Cattle 

Hugs 

Poultry 

Eggs 

Fertilizer 

Rosin 

Turpentine — 

Crude 

Spirits 


Tinis. 

250 

106 

107 

125 

100 

60 

40 

15 

SO 

10 

1.270 

3,570 

150 
388 


Class  of  goods. 


Tar 

Wood 

Timber 

Lumber 

Shingles 

Poles,  tel^raph 

Cross-ties 

General  merchandise 

Machinery 

Peanuts 

Fish 

Brick 


Total 


Quantity. 


Tbnt. 

1.078 

6,000 

41,991 

100 

1,625 

750 

6.250 

10,180 

25 

15 

3 

15 


74,123 


Increase  since  last  year  1,899  tons. 

All  of  the  above  passed  over  12  miles  of  Cape  Fear  River,  North  Carolina,  above 
Wilmington,  but  is  not  included  in  the  report  for  that  river. 


StaiemerU  of  vessels  navigating  Black  Rivera  North  Carolina,  during  the  calendar  year 

ending  December  SI,  190S. 


Class  of  vessel. 


Steamers.... 
Steam  tugs.. 
Flats  (about) 


Number. 


4 
6 

40 


Aggregate 
net  ton- 
nage. 


95 

49 

3,000 


Draft. 


Feet. 
8  to  8.6 
3.6  to  4.5 
1.5  to  4.6 


(c)   CAPE  FEAB  RIVER  ABOVE   WILMINGTON. 

References. — See  page  240  of  current  summary. 

The  project  of  1881  has  been  about  30  per  cent  completed,  and  no 
work  under  it,  except  for  maintenance,  nas  been  done  for  several 
years.     It  has  been  superseded  by  the  canalization  project  of  1902. 

The  work  of  the  year  for  maintenance  has  been  the  removal  of  1,345 
large  snags,  248  stumps,  and  26  logs  from  the  channel  between  Fay- 
etteville  and  the  mouth  of  Black  River,  for  the  expenditures  shown  in 
accompanying  money  statement. 

The  work  of  the  year  under  the  canalization  project  has  been  as  fol- 
lows: Six  hundred  and  sixty-four  cross  sections  were  taken,  809,736 
linear  feet  traverse  line  run,  300,775  linear  feet  river  line  run,  305,500 
linear  feet  level  line  run,  309,000  linear  feet  channel  soundings  taken, 
and  637  cross  sections  sounded,  for  the  expenditures  shown  as  stated, 
completing  the  survey  for  about  58  miles. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  up  to  Fayettevile.  to  continue  the  survey  for  determining 
lock  and  dkm  sites  under  tne  canalization  project  for  obtaining  8  feet 
depth  to  Faj'etteville,  and  to  purchase  sites  for  locks  and  dams  when 
locations  are  determined. 

Additional  appropriations  are  recommended  of  $8,000  annually  for 
the  maintenance  of  the  present  channel  to  Fayetteville,  and  of  $400,000 
for  the  construction  of  the  first  lock  and  dam.  It  is  not  believed 
advisable  to  begin  the  construction  of  a  lock  and  dam  until  funds  are 
available  for  its  completion  under  one  contract. 
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Money  statements^ 


MAINTENANCE. 

July  1,  1903,  balance  unexpended $2, 945. 62 

Amount  of  deposit  of  June  30,  1896,  by  Capt.  W.  H.  Six  by,  taken  up 
during  fiscal  year 3. 00 

2, 948. 62 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 598. 50 

July  1,  1904,  balance  unexpended 1, 350. 12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,1904 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


\ 


CANALIZATION. 


July  1,  1903,  balance  unexpended $49,647.77 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   5, 344. 25 

July  1,  1904,  balance  unexpended 44,303.52 

July  1,  1904,  outstanding  liabilities 818.14 


July  1,  1904,  balance  available 


43, 485. 38 


Amount  (estimated)  required  for  completion  of  existing  projet*t 1, 300, 000. 00 

Amount  that  can  be  profitably  ex{>ended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  improvement,  in  addition  to  the  balance  im- 

expended  July  1.  1904 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1887. 


APPROPRIATIONa 


Date. 


March  8, 1881 

Aiiifiwt2,1882 

July5,1884 

August  5, 1886 

August  11, 1888 

September  19, 1880. 
July  13, 1892 


Amount. 


Aggregate. 


Date. 


930,000.00  ,  $30,000.00 

30,000.00  '    60.000.00 

6,000.00  I    65,000.00 

l^i-W-OO       76,250.00 

12,000.00  I    W,  260. 00 


Amount.    Aggregate?. 


Augu.«t  18,1894 $14,000.00 

.Tune  3, 1896 5, 000. 00 

6,000.00 
56,000.00 


16,000.00 
15,000.00 


103,250.00 
118,250.00 


March  3, 1899 

June  13, 1902" 

Other  receiptM:  Sale.f  to 
other  appropriationH 
during  1897 


414.33 


$132,250.00 
187,250.00 
142,250.00 
198,250.00 


198,664.83 


a  Six  thoiuand  dollars  allotted  from  joint  appropriation  of  $10,000  for  North  East  and  Black  rivers, 
North  Oarolina,  and  Cape  Fear  River,  North  Carolina,  above  Wilmington. 
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COMMERCIAL  BTATISTICS   FOR  THE   YEAR   ENDING    DECEMBER  31,  1902. 


Clam  of  goods. 


Quantity. 


Cotton 

Gotton  seed 

Cotton-seed  meal 
Cotton-seed  oil . . . 

Grains 

Rice,  rough 

Straw  and  hay . . . 

Potatoes 

Cattle 

Homes 

Hogs 

Poultry 


Rosin 

Turpentine: 

Grade... 

Spirits.. 

Tar 

Wood 


Trms. 
1,260 
206  I 
120 

4  , 
97  I 
20 
30  I 
22  ' 
77, 
11 
14 
60  , 

1,751  I 

4?2  . 
»48  ' 
1,969 
10.000  , 


Class  of  goods. 


Timber 

Lumber 

Shingles 

Fertilizers 

Machinery 

General  merchandise 

Coal  and  minerals 

Brick 

Peanuts 

Fish 

Fruit  and  vegetables . 

Cross-ties 

Poles  and  piles 

Tobacco,  leaf 

Railroad  iron 

Pine,  straw 


Total 


Quantity. 


Tons. 

52,426 

417 

1,359 

19, 170 

160 

30,885 

125 

6,260 


19 

22.519 

6,080 

8 

275 

1,000 


156,692 


Decrease  since  last  year,  10,842  tons,  which  is  due  to  decrease  in  shipment^  of 
fertilizer. 

Number  of  passengers,  2,500. 

All  of  Black  River  commerce  passes  over  12  miU»s  of  this  river,  but  is  not  included 
in  the  above. 

SUUement  of  veueU  navigating  Cape  Fear  River,  North  Carolina^  above  WHmingion, 

during  the  year  ending  December  SI,  1903. 


Class  of  vessel. 


Steamers 

Steam  tugs  . . 
Flats  (abont) 


Number. 

Aggregate 

net 
tonnage. 

Draft. 

6 

7 

40 

439 

177 

3.000 

3     to4 

3.6  to  7 

1.5  to  4. 5 

M  12. 


IMPROVEMENT  ON  CAPE  FEAR  RIVER,  NORTH  CAROLINA,  AT  AND 

BELOW  WILMINGTON. 

References. — See  page  242  of  current  summary. 

Work  on  project  is  about  60  per  cent  completed. 

The  operations  for  the  year  have  been  the  work  of  the  suction  dredge 
Cape  Fear  on  the  Ocean  bar  and  Snows  Marsh  channel  and  the  clam- 
shell dredge  Aja^  on  the  river  channels  and  on  the  Old  Woodbury 
etty,  making  minor  surveys,  and  repairing  New  Inlet  and  Swash 
efense  dams,  and  caring  for  plant.  All  .work  was  done  by  hired 
labor  and  United  States  plant. 

The  disbursements  of  the  year  were  $68,253.33,  of  which  $5,998.98 
was  for  outstanding  liabilities  of  last  year,  leaving  $62,254.35  pertain- 
ing to  the  present  fiscal  year.  If  to  this  the  present  outstanding 
liabilities,  $8,453.21,  be  added,  we  obtain  the  sum  of  $65,707.56. 

To  arrive  at  the  cost  of  the  year's  work,  the  sum   of  $7,829.66 
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Money  i<fatements^ 

MAIXTENANCK. 

July  1,  1903,  balance  unexpenrled $2, 946. 62 

Atuouiit  of  deposit  of  June  30,  1896,  by  Capt.  W.  H.  Bixby,  taken  up 
during  fiscal  year 3. 00 

2,948.62 
June  30,  1904,  amount  expended  during  fisctil  year,  for  maintenance  of 
improvement 1, 598. 60 

July  1,  1904,  balance  unexpended 1, 360. 12 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 8,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


CANALIZATION. 

July  1,  1903,  balance  unexpended $49,647.77 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   5,344.25 

July  1,  1904,  balance  unexpended 44, 303. 62 

July  1,  1904,  outstanding  liabilities 818.14 

July  1,  1904,  balance  available 43,486.38 


Amount  (estimated)  require<l  for  completion  of  existing  projeirt 1, 300, 000. 00 

Amount  that  c;an  bt'  profitably  cxix^nded  in  fis<*al  year  ending  June 
30,  IMQ^^  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1.  1904 400,000.00 

Submitted  in  compliance  with  requirt*ments  of  Hundr\'  civil  act  of  June 
4,1897. 


APPROPRIATIONS 


I 
iHiii'.  Amount.    AgKri>ffAto.  Date.  Amount.    Aggregate. 


MArrh3.1881 Stu.oou.u)  |:t().(u).uu     Aiigu»t  1M891 IMjmi.iio  $i:t2.'ifiO.00 

Auiai>*t2.1}«2 :  :iU,UUli.U>  rtJ.dUKtW     JuiHil.iMir, .\wx».(»i»  IHT.'^KOO 

July.MaM .MUO.iiu  (;\iM).()U     Munli  :i.  IN.^V :»,(iiHt.oi»  142.2SO.00 

AugUflt&lSHS '■  ll.iTiKdO  lk\,'2H).w     Juni' i:m«.*l»'i :  .V..(«ii».oo  '    19H. 2.'ifU. 00 

Aairiutll,18(« 12.(iOU.(iO  km.IM.UU  OthiT  nH^t^ipt-;  .^»li-.i  ti>  I 

Heptember  19, ItW l.S,OUU.UU  KKI. r^i. U)  tithrr     Hp|>n>i>riatiiin-  > 

Jal]rl8.1892 15,000.00  j  11  h, '260.  (W         durinitlWT 41ISJ  I**.fi64.a8 


•Six  thouaand  doIUn  allotted  from  iomt  ai»pn»i»rijition  of  flO.OiM  for  Nt>rth  KjL'>t  and  Blark  riverv, 
North  Oaiolina,  and  Cape  ITear  River,  North  Carolina.  aU>vc  WilmlUKt<jn. 
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COMMERCIAL  STATISTICS   FOR  YEAR   ENDING   DECEMBER  31,  1903. 

ExjH/rtSy  foreign  and  cocuttvise, 

[Fnmiahed  by  the  tecretary  of  the  Wilmington  Chamber  of  Commerce  and  Col.  J.  L.  Cantwell.] 

Tons. 

Cotton 89,229 

Manufactared  cotton  and  yam  goods 810 

Lumber 86, 700 

Gum  logs ^ 6, 000 

Cross-ties 32, 914 

Shingles 3.120 

Rosin 16,904 

Tar 4,783 

Turpentine,  spirits 3, 458 

Pitch 136 

Turpentine,  crude 261 

Peanuts 663 

Miscellaneous,  estimated 66,000 

Total 308,877 

Exports,  intemoL 

[Famished  by  steamboat,  flat,  and  raft  men.] 

Miscellaneous 76, 688 

Total  of  exports  (foreign,  coastwise  and  internal),  384,466  tons. 

ImporUf  foreign  and  coagtwise. 

[Furnished  by  importers  and  mannfactarera.) 

Tons. 

Fertiliser 69,368 

Coal 16,800 

Salt 6,769 

Oil 9,369 

Cement 6,696 

Rock,  crushed 2,481 

Grain,  com,  and  rice 1,000 

Miscellaneous  (naval  stores,  cotton,  and  general  merchandise) 100, 000 

Total 201,462 

Internal  imports. 

[Famished  by  steamboat,  flat  and  raft  men.] 

Tons. 

Cotton 1,876 

Tar 3,607 

Turpentine: 

Spirits 943 

Cirude 793 

Rosin 6,711 

Lumber  and  timber 168, 881 

Cross-ties 34,019 

Shingles 3,766 

Telegraph  rwles  and  piles 7, 730 

Wood....V. 21,500 

Brick 12,500 

MiflcellaneooB 5,086 

Total 267,ll0 

Total  of  imjports  (foreign,  coastwise,  and  internal),  458,  872  tons. 
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(received  for  rentn  and  sales)  is  deducted,  leaving  $57,878.30  the  actual 
cost  of  the  following  work: 

192,230  cubic  yardn  dredging  by  dredge  Cape  Fear,  at  9. 1  cents $17, 624. 40 

496,820  cubic  yards  dredging  by  dredge  Ajax,  at  6.4  cents 31,  ©89. 08 

1  Htiunp  removed  by  Ajax 

6  logs  n»uiove<l  by  Ajax 

1 ,781  t<>ns  of  stonV  removed  bv  dredge  Ajax,  at  $2 3, 650. 34 

1 ,781  tontf  of  stone  placed  on  dams  by  steamer  Wrig}d,  at  64  cents 1, 132. 13 

Repairs  to  New  Inlet  dam 3, 673. 36 

Total 67,878.80 

For  details  of  the  foregoing  work  see  report  of  Assistant  Engineer 
Robert  C.  Merritt  appended. 

Money  statement, 

July  1,  1903,  balance  unexpended o|94,075.00 

Amount  allotteil  from  appropriation  for  maintenance  of  river 

and  harbor  imorovements,  ac»t  of  April  28, 1904 $30, 000. 00 

Amount  recei ve<l  from  sales  during  fiscal  vear 4, 574. 26 

Amount  of  deposit  September  19, 1899,  by  ]Maj.  W.  8.  Stanton, 

taken  up  durinjyr  year 16. 00 

Amount  of  deposit  December  5,  1899,  by  Capt.  W.  E.  Craig* 

hill,  taken  up  during  year 1. 20 

34,691.46 


128, 666. 46 
June  30,  1904,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 68, 253. 33 

Julv  1,  1904,  balance  unexpended 60,413.13 

July  1,  1904,  out«tan«ling  liabilities 3,463.21 

July  1.  1904,  lialancc  available 66,969.92 

Amount  (estimate<l)  required  for  completion  of  existing  project 885,000.00 

Amount  that  can  be  profitably  ex|)enaed  in  fim^al  year  ending  June  30, 
HK)6,  in  addition  to  the  lialance  uuexpende<l  July  1,  1904: 

For  works  of  improvement $300, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

350,000.00 


Submittal  in  compliance*  with  recjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harl><)r  act  of  1899. 


APPROPRIATIONS. 


Date. 


Amount.    Anrrfffatc. 


Dato. 


Marrh  2, 18a9.  to  July  22. 
18M 


July  11. 1«70... 
March  3, 1K71 . . 
June  10. 1H72. . . 
MarchS.  1H7S.. 
June  23. 1^7-1... 
March  3. 1M75.. 
Aumtft  14.  ]»76 
Jnnel8.1((7H... 
MarchS.  1879.. 
June  14. 1880... 
March  3.  imi . . 
Aujnwt  'i.  1882 . 
July  5. 1MH4.... 
Auinut6.1888.. 


fiai.ono 
7.\ua) 

100. QUO 
100.000 
150.  UOO 
l.iO.OUl) 
1.12.  AOO 
160.000 
100.000 
70.000 
140.000 
22S.00O 
200.000 
167.  .VK) 


''»»a.2'>.92 
lUU.OlNi.W) 

i7ri.uau.(Mi 

27f».00l>.fl0 

37.\000.W 

.VJfi.OOll.U) 

675. 000. 00 

807.500.00 

967.  ro).  00 

1,067.500.00 

1.137.500.00 

1.277..'iO0.00 

1,602,500.00 

1.T02.500.00 

1.860.000.00 


Amount. 


AuRUntll,  1888 

S««i>t«'mhtT  19.  1H90 

July  13.  1892 

AiiKUHt  IH.  1H94 

Jnnt'S.  l>*9ii 

MHH'h  3.  1899 

Juno  13  1902 

Aliotten  from  mnlnte- 
nan(*(>  appr(>p*iMUoii 
act.  April  2M.  1904 

DlhtT  rvcelptu:  HaUw  and 
rontA  to  other  appro- 
priations   


r245.000 
170.  OUO 
200.000 
200.000 
195,000 
I.'VO.OOO 
l.'iO.OUO 


30.000 


Aifgregmte. 


12.105.000.00 
2.27.\000.00 
2.475.000.00 
2. 675. 000.00 
2. 870. 000.00 
3.020.000.00 
.3.170.000.00 


3.200.000.00 


20. 143. 19 


3.220.443.19 


a  Decnwced  17.11.  Hum  of  Treaniry  iiettl«>mentj*  February  10.  l89K-[)eeember  11.  IMW. 
^Balance  of  9i,7S(My7  tamed  orer  to  furplus  fund. 
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It  will  be  noted  that  the  above  li^riires  pertain  to  the  <*Alemlar  year  1?K)3.  They 
8howthat  the  vahie  of  tlie  exports  (foreijrn)  excee<.le(l  thow  for  the  calendar  year 
1902  by  $4,941,838,  an  increase  of  more  than  83J  per  cent. 

Owing  to  the  difficulty  and  delay  In  collecting?  donientic  HtatisticH  it  is  impractica- 
ble to  brini^  them  up  to' the  end  of  the  liscal  year,  but  the  foreign  statistics  for  the 
fiscal  year  just  endea  have  been  published,  and  the  following  extract  from  an  article 
from  a  local  paper  of  July  8,  1904,  in  regard  thereto  may  be  of  interest: 

'*  The  records  at  the  custom-house  show  that  275  vessels  of  90  tons  and  over  entered 
and  cleared  at  the  port  during  the  fiscal  year  just  ended  and  that  there  were  27 
entries  of  merchandise  from  abroad.  One  hundred  and  six  documents  were  issued, 
consisting  of  enrollment  and  license  of  vesseln,  et<!.  But  the  most  gratifying  fact 
gathered  from  a  comparison  of  the  figures  is  that  the  value  of  exports  daring  the 
fiscal  year  was  $19,085,318,  the  increase  over  the  preceding  year  being  over 
$4,000,000.  The  value  of  exports  more  than  doubles  that  of  Norfolk  ana  more 
than  quadruples  that  of  Charleston.  Some  of  the  figures  of  the  present  year  may  be 
interesting,  the  value  of  exports  being  as  followH: 

Cotton $18,780,288 

Roflin 157,709 

Lumber 99, 158 

Miscellaneous 26, 423 

Shingles 8,870 

Spirits 297 

Tar 237 

Total 19,085,315 

OoUon  steamers  loaded  at  the  part  of  Wimingtoriy  iV.  C,  during  the  calendar  year  ending 

December  SI,  1903. 

[Furnished  by  Measrs.  Alexander  Hpnint  &  .Son.] 


Name  of  Hteamcr. 


Toigarm 

Vera 

City  of  Gloucester . 

Polana 

Muriel 

Baron  Innerdale . . 

Stag 

Finsbury 

Azminster 

Tolooii 

Enut 

Greatbam 

Falls  of  Keltie 

Erica 

Magdala 

Bazon  Dalmeny . . . 

Baron  Balfour 

Gandleahoe 

Falcan 

Hazby  

Hesleyside 

Oceano 

Elton 

Aucbenblac 

Pto« 

Bona 

Heathford 

Naparima 

Tolosa 

Gadsby 

Anglo  Saxon 

Scartboe 

Huelva 

DeronBhire 

Oapreia 

ToJon 

Total 


Kegisterd 

Draft, 
loaded. 

tonnage. 

1,066 

16.0 

1,854 

18.6 

1,573 

18.0 

1,898 

18.9 

1,664 

18.6 

2,189 

18.11 

1,302 

18.10 

1,174 

18.6 

1,231 

15.9 

2,099 

18.6 

957 

19.0 

1,631 

18.0 

2,150 

18.0 

1,201 

17.6 

2,297 

18.6 

2,521 

19.6 

2.566 

19.6 

2,466 

19.2 

1,349 

15.6 

2,262 

19.0 

1,687 

16.0 

3,050 

18.9 

1^595 

19.0 

2,597 

19.0 

1,308 

17.0 

1,606 

16.0 

2,436 

19.0 

1.W3 

16.0 

2,099 

18.6 

2,272 

17.0 

2,671 

20.6 

2,636 

18.6 

1,690 

17.0 

2,863 

19.0 

2,197 

19.0 

2.099 

18. 6 

68,338 

BaleH. 


5,471 

9,469 

8,157 

9,465 

7.515 

11,867 

6,096 

5,191 

6,967 

10,700 

3,700 

7,655 

11,365 

4,900 

11,426 

14,100 

13,900 

13. 162 

6,850 

10,875 

10,000 

16, 117 

8.377 

13, 518 

5,734 

7,884 

13,260 

5.136 

10,459 

11,990 

17,000 

13.962 

8.480 

12,300 

12,500 

10,948 

355. 481 
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KXTRACT    KKOM    KKI-OKT   oK    MK.   HOKEKT   <■.   MERHITT,   AWIMTANT    KNCilNKKK. 

OPKRATIOXH   FOR  TIIK    YKAR. 

Tht»  oiK»rati<»n8  for  the  voar  liave  princifwilly  consiHted  of  the  work  of  the  saction 
dredge  C(t})€  Fear  on  the  Ocean  Bar  and  Snows  Marsh  channels,  and  the  clam-flhell 
dredj^e  AjiLc  on  the  river  channelH,  and  the  rtmioval  of  the  Old  Woodbury  jetty,  mak- 
ing ri'pairs  to  New  Inlet  dam,  making  minor  surveyn,  and  repairing  and  caring  for 
plant.     All  work  was  done  bv  hired  lat)or  and  United  States  plant. 

The  Huction  drtnlge  CVi;><;  Fear,  when  working  on  Cape  Fear  River,  was  employed 
on  the  Ocean  Bar  channel  when  weather  permitted  and  at  other  times  at  Snows 
Marnh  channel.  She  was  absent  from  the  work,  for  repairs  at  Baltimore,  Md.,  from 
July  1  to  AugU8t  2,  resuming  work  on  the  Ocean  bar  on  Auj^t  4.  From  September 
29  to  January  17  she  was  absent  for  work  in  the  Philadelphia,  Pa.,  district,  resuming 
work  here  on  January  20.  From  March  31  to  June  19  she  was  laid  up  here  on 
account  of  exhaustion  of  funds,  resuming  work  on  June  20.  She  worked  on  Ca{>e 
Fear  River  about  four  and  one-half  months  during  the  year. 

While  at  Baltimore  the  boat  was  (riven  a  pretty  thorough  overhauling,  and,  with 
minor  repairs  and  a  new  boiler,  should  give  gooa  service  for  the  next  two  or  three 
years,  by  which  time  her  stem  will  probably  need  rebuilding. 

The  amount  of  dredging  done  by  the  bcMit  (in  cubic  yarels,  scow  measurement) 
during  the  year  and  the  location  of  the  same  is  as  follows: 

Ocean  Bar  channel 146, 106 

Snows  Marsh  channel 47, 035 

Total 192,230 

The  cost  of  this  work  may  be  summarized  as  follows: 

Operating  dredge. 

Labor,  operating $3,868.72 

Subsistence 676.22 

Fuel 2,463.98 

Engine  supplies 233. 41 

Pn>|H»rty,  rope,  etc 129. 86 

Minor  repairs 667. 94 

Special  refwirs 14, 546. 10 

Repairs  to  w  indmill  for  supplying  fresh  water 48. 06 

Total  c^nst $22,624.28 

Deduct  as  follows: 

RtH*eive<l  from  Savannah  district,  rentals $3, 255. 00 

Rei-eivtHl  from  Philadelphia  district,  n^ntals 3, 988. 15 

Receivt^l  from  sale  of  old  vellow  metal b'M).  1 1 

Total  m^ipts 7,773.28 

Total  cost  of  o])erating 14, 851. 02 

Other  expenses  chargeable  to  the  work: 

Su|)erintendence  and  sur\*eys $1, 000. 00 

Rent,  watching  yanl.  etc.,  at  Wilmington  ( part ) 4410. 00 

0|)erating  steamer  Mercur  { fwrt)  insjHvtion  and  Hurvey  Iniat.  573.  IW 

Operating  launch  Sannj  ( part )  insjiection  and  survey  l>oat. .  50. 00 

Main  office  expenses  { part  > ♦v'jO.  00 

Total  i>)st  of  other  exjienses  4'haiigeable  to  the  work 2. 673. 38 

Total  cost  of  o))erating,  other  expenses.  et4* 17, 524. 40 

Ooet  per  cubic  yanl  for  operatins 7.  7 

Coat  per  cubic  yani,  including  all  expenses 9.  l 

This  dre'Jging  cost  much  more  per  cubi<'  yard  this  year  than  la^'t,  w  hicli  in  due  to 
the  fact  that  the  boat  was  thoroughly  overhauled  and  |Nii<l  for  by  thi}^  appropriation, 
and  all  of  the  other  appropriations  having  the  use  of  the  boat  have  not  (>aid  their 
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part  of  the  cost  back  to  this  appropriation.  The  Charleston  district  is  due  $5,145 
and  the  Savannah  district  $1,557.50,  making  a  total  of  $6,702.50.  This  amount  would 
reduce  each  of  the  above  costs  3.5  ctn'H  f)er  cubic  yard. 

The  clam-shell  dredge  Ajax  haa  been  continuously  at  work  during  the  year. 
From  July  1  to  August  15  she  was  engaged  on  the  removal  of  the  Ola  Woodbury 
jetty,  and  since  that  time  she  has  been  continuously  at  work  on  restoring  to  20  feet 
depth  at  mean  low  water  the  shoaled  portion  of  the  river  channels  that  had  heen 
previously  dug  to  that  depth. 

The  amount  of  work  done  by  this  dredge  during  the  year  and  the  location  of  the 
same  is  as  follows: 


Name  of  shoal. 

Cubic  yards, 
scow  meas- 
urement. 

Stumps. 

Logs. 

1 
4 

Rock. 

Lilliput 

47,997 
124,576 
218,063 
106,184 

Tont. 

Old  Brunswick  Gove . 

Midnljrht 

1 

Reaves  Point 

i' 

Old  Woodbury  jetty  . 

1,781 

Total 

496,820                 1 

6 

1,781 

The  cost  of  this  work  mav  be  summarized  as  follows: 

Operating  dredge  Ajcuc: 

Labor  operating $6,264.66 

Subsistence 1,142.37 

Fuel 3,341.72 

Engine  supplies 424. 60 

Property,  rope,  etc 900. 69 

Minor  repairs 1 ,  335. 47 

$13, 409. 51 

Operating  scows: 

Repairs  to  mud  scows 413. 42 

Repairs  to  coal  and  water  scows 88. 87 

Repairs  to  rock  scows 133.80 

636.09 

Operating  tug  Cynthia: 

Labor  operating 2, 144. 34 

Subsistence 400.93 

Fuel 1,281.30 

Engine  supplies 46. 57 

Property,  rope,  etc 309. 65 

Minor  repairs 259. 11 

Special  repairs 4, 270. 18 

8, 712. 08 

Operating  tog  Cagwdl: 

Labor  operating 2, 648. 83 

Subsistence 559. 52 

Fuel 1,647.16 

Engine  supplies 258. 94 

Property,  rope,  etc 207. 97 

Minor  repairs 1,015.79 

6, 338. 21 

Total  cost 29,095.89 

Deduct  as  follows: 

Received  from  Fort  Caswell  for  spars 42. 00 

Received  from  sale  of  old  junk 14. 00 

Total  receipts 56.00 

Total  cost  of  operating  plant 29,039.89 
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Other  expenses  chargeable  to  the  work: 

Superintendence  and  surveys $2, 637. 96 

Rent,  watching  yard,  etc. ,  at  Wihnington  ( part) 1 ,  000. 00 

Operating  steamer  Mercur  (part),  inspection  and  survey  l)oat.  1, 400. 00 

Operating  launch  Nancy  (psirt),  inspection  and  survey  boat. .  134. 36 

Main  office  expenses  (part) :.  1, 336. 21 

Total  cost  of  other  expenses  chargeable  to  the  work |6, 508. 53 

Total  cost  of  operating  and  other  expenses 35, 548. 42 

This  amount  has  been  charged  as  follows: 

Operating  expenses  to  river  channels $25, 836. 48 

Other  expenses  to  river  channels 6, 152. 60 

Total  to  river  channels 31,989.08 

Operating  expenses  to  Old  Woodbury  jetty $3, 203. 41 

Other  expenses  to  Old  Woodbury  jetty 355. 93 

Total  to  Old  Woodbury  jetty 3,559.34 

Cost  of  dredging  per  cubic  yard  for  operating,  excluding  logs  and  stumps.  |0. 052 
Cost  of  dredging  per  cubic  yard  for  operating  and  other  expenses,  exclud- 
ing logs  and  stumps .  064 

Cost  of  removing  stone  from  Old  Woodbury  jetty  per  ton  for  operating. .  1. 80 
Cost  of  removing  stone  from  Old  Woodbury  jetty  per  ton  for  operatmg 

and  other  expenses 2. 00 

In  1853  a  commission  recommended  the  protection  of  Baldhead  Point  from  further 
abrasion,  by  jetties,  estimating  the  cost  at  $40,000.  In  the  summer  of  1853  Captain 
Woodbury,  Corps  of  Engineers,  commenced  the  construction  at  Baldhead  Point  of  a 
stone  jetty  300  leet  long,  i)erpendicular  to  the  outside  beach,  with  a  second  jetty  100 
feet  long  m  the  inner  angle  of  the  firnt,  for  its  protection.  Large  stones  were  thrown 
together  upon  the  first  jetty  for  a  length  of  800  feet,  and  a  heavy  brush  fence,  aV)out 
1,500  feet  long,  was  run  parallel  to  the  outer  beach  for  the  purpose  of  accumulating 
a  barrier  of  sand  against  the  overflow  of  that  part  of  the  beach  by  storm  tides.  Dur- 
ing the  summer  of  1855  the  jetties  were  extended  by  the  addition  of  680  tons  of  stone, 
and  in  1856  an  additional  600  tons  of  stone  were  placed  on  the  jetties.  The  total  cost 
of  these  jetties  was  about  $46,000. 

In  September,  1871,  a  breach  was  formed  around  the  inner  ends  of  the  jetties,  and 
in  December  of  the  same  year  it  was  reported  that  considerable  changes  were  tak- 
ing place,  involving  the  probable  necessity  of  the  removal  of  the  jetties.  In  1872 
the  breach  inside  of  the  jetty  was  420  feet  wide  and  3  feet  deep  at  low  water. 
The  width  and  depth  of  this  breach  continued  to  increase,  and  in  1899  the  jetty  was 
well  in  the  channel.  In  1903  the  remains  of  the  jetty  were  11,000  feet  from  the  high- 
water  line  on  the  shore,  and  between  the  two  there  was  a  channel  with  a  maximum 
depth  of  more  than  25  feet,  and  a  width  between  the  22-foot  contours  of  more  than 
400  feet.  In  March  of  the  same  year  Captain  Winslow,  Corps  of  Engineers,  recom- 
mendeil  its  removal  to  a  depth  of  25  feet  at  mean  low  water,  the  cost  not  to  exceed 
$25,000.  Colonel  llains,  Corps  of  Engineers,  stated  that  if  it  could  l>e  removed  to 
a  depth  of  25  feet  for  anything  like  $25,000,  that  he  would  recommend  its  removal. 
Its  removal  was  approve<l  by  the  Chief  of  Engineers  in  April,  1903. 

The  clam-shell  dredge  Ajax  was  taken  from  her  work  on  the  river  cliannels  on 
May  23,  and  from  that  date  to  June  2  changes  and  repairs  were  made  to  fit  her  for 
the  work  of  removing  the  jetty.  An  old  4-yard  clam-shell  bucket  wa**  fitted  for 
the  work  of  grappling  the  stone  by  rivetting  four  wrought-iron  teeth  on  the  outside 
of  one  shell  and  three  on  the  outside  of  the  other.  These  teeth  were  al)out  3i  feet 
long,  4 J  inches  wide^  and  8 J  inches  thick  at  their  thick t»st  part;  they  were  tapered 
at  their  iw^int**",  which  projected  alK)nt  6  inches  beyond  tlie  lips  of  the  bucket. 
Extra  anchors  were  obtained  and  new  buoys  made  with  a  ring  in  the  top  arranged 
so  that  the  anchor  lin(«  could  l)e  reatlily  fastcnecl  to  and  det^u'lied  from  the  anchors, 
enabling  tlie  dnnlge  to  get  in  i)Osition  and  away  from  the  work  with  as  little  delay 
as  possible. 

The  dredge  l)egan  work  on  the  i*emoval  of  the  jetty  on  June  4  and  continued  the 
work  when  tide,  wind,  and  weather  permitted  until  August  15,  when  the  requirtHl 
ilepth  was  obtained.  During  this  time  3,8K8  tons  of  large  stone  was  removed.  It 
was  lai^  gninite  of  irregular  shapes,  many  of  the  pieces  weighing  as  much  as  8  tons. 

The  jetty  being  locates  at  the  mouth  of  the  river,  exposed  to  toe  open  sea,  it  was 
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f«»iiit<1  n«^<«*«4«iiry  ti»  l^*^^  tin*  fln*«l|ri*  ami  wiiwh  !••  S»iith|Mirt  for  a  linrUir  at  niiclit, 
ii«iti*!*it:ifintf  thf  U<¥t*  tif  u  part  «if  tin*  favoniMf  w«iith«*r  <*a(-li  flav  ttiat  thf'<lnMlgi*  wan 
able  ti>  «<>rk.  slit*  wiii*  hMi*  to  uork  «itily  a  hiiimII  fwrt  of  rnrt>-t\iii  «lavi«,  thc*m 
beititf  oiily  a  frw  ila\H  th;tt  cht*  i*«miIi1  ^ork  u  full  (lay.  ami  <iii  tm>n*  tlmn  half  of  the 
fortv-twti  <(;iy4  ^hf  wan  only  ahl«*  t<»  mork  om*  t«»  thn*«*  hotin*  nii  thi*  low-Hat(*ri*1ark. 

\V|m  n  thr  iln*«Ip*  tirvt  iNinm  nnrk  then*  «  w«  liTt*  than  4  f«"et  of  water  mi  the  jHty, 
ami  a  -«iim  nf  uliout  10i>  tmiH  n»nl«l  Iw*  htaihtl  in  fn»ni  tH(»  to  thnt*  hf»nr>*.  Uit  a*  the 
Hork  a«l\ano<<l  nutn*  tniio  ha«l  t«>  In*  t*|ifnt  ftt*lin);  for  th«*  i«tom\  aii<l  on  tlie  lar*t  120 
tiiiH  iUm  hIm*  Morkt**!  dmr  lUy^.  TIm*  lRf«t  Mimh*  n'niovtil  Hai*  on  Aufnit^  H.  Tlie 
(ln*<l»^*  MUf*  aMr  to  Hiirk  onlv  om*  <luy  U-tH«*«-n  the  Hlh  ami  th«*  IMh,  aii<l  on  tliat 
«la\  ^h«*  n*niov«it  aUuit  •IO('n(>i«'  vanN  of  Miml.  iMit  no  ntone. 

The  tntnl  oM  of  the  r«Miiii\ul  o{  thi*  jetty,  allomin);  $l«.M)(i  for  deterioration  of  |>hmt, 
«a!«  $V.(i*^'f  11.  tif  vihtt'h  f:{..'WYt*.:U  wan  i(|M'iit  during  the  i>n»fii*nt  tlwal  ye«r. 

Th«*  r«H  k  r<iiiovi>«l  waji  |>lai>*«l  nn  New  liih-t  ami  Swai«ii  defcnm*  ilania  to  make  con- 
teniplatint  r«*)iiiirH.  iiml  mai*  m«irth.  I  think,  an  nnirh  aii  t2  \n*T  ton.  niakinfr  the  total 
\'alii«*  «>f  thv  riM'k  n*n)ov(*«l  f<>.77H.  thiii*  n*<ln4-ini;  theo(i*(t  nf  the  n*nioval  to  f^.fm^ll. 

S|M«<*ial  n*|i«in(  wen*  niaile  ti»  the  f*t4<«ni«*r  '  yrii/iMi  «lurintf  the  vear.  t-otiaiifiiiifc  <*f 
takin»r  «>iit  oM  Uiilrr,  pun-hanintr  ami  install in|r  a  new  lioiier.  n^lwiildinic  Ktem  and 
renew iiiif  other  wtMMlwork  when*  n»tten.  «i\rrhaulinic  ma4'him*ry,  and  |iaintinff  Uiat. 

The  Mttttiiier  Wnoht  plaa'vl  the  l.Tsi  ton*!  of  Kti»ne  n»niovwl  'fn»ni  the  Old  W«iod- 
iMiry  jettv  dnrintf  the  year  on  New  Inlet  and  Swash  Defonae  damn,  the  eoat  of  which 
wai*  af*  follownr 


I^ltiir  o|i(<nitin^ $6K2. 4H 

S«l^i*teii«-e 174.2ft 

Fm*l 50. 00 

Kniriiie  *npph«*»« ft.  Ot) 

.Min«»r  n-jmin. I'JO.  42 

Main  •►lli«'i*  ••xjienmw  tjiart  i 100.00 

Toial  «<.^ 1.  i:i2.  la 

(*««it  fif  placihK  «>ii  dam.  |M*r  ton.  tM  tvntii. 

|{e|«in*  men*  matle  fti  New  Inlet  ilani.  omniittinff  (»f  |«it(*hiii|r  <^>|>inKi  where  dam- 
atfeil  hy  Morui.  with  Mi  me  n^viv<*«l  fn»ni  the  tHnWiMidltiiry  jetty,  and  .Hftl  tona  of 
lailltu*t  'ri«*k  wai*  pnh'ha.-ttl  and  iimhI  in  niakinx  n»t«in«  at  the  emla. 

The  iNiPt  (if  thii*  wiirk  may  U*  mmmariu**!  an  follow*: 

XM  u*iw  of  hallant  nnk.  at  |1 $:iftl. 00 

UU.r I.67«.74 

Armniruitf  aod  n*|iairini;  hoiPter 477.21 

|*n*|H'rty.  n»|w.  vW 100.  Mft 

i >|4*nitiiiK  launch  <  iwrt  • ftOO.  00 

t  >l«'niiiiti;  Meainer  Vrn-itr  i  iiart  • 100. 00 

Kt-nt.  uatt  hiiitf  yanl.  et«..  at  Wilniiiiirtoti  i|iart  t H7.  ftft 

Su|«  niiti-iidi-iit^*  ■  |iart 2ftO.  00 

Mam  "line  e\|ienM*«  .  |Mirt  I 2ftO.  00 


r»ta)  I  '••I  «»f  n*|iairw  .  ;i.  tiTli. :« 

Thr  tNwi  111  •i|«nitinit  the  pti^iner  V«mir  iliirinir  the  yi*ar  may  l>e  mmnnariaeil  an 

IoIImw 


1  jiU.r  ••{^•niiini* . 

S||)w|«ti*IHV 

KtMl 

KnhjiiM*  mipplirti . . . 
iVtiiiTt).  n>|ie,  He  . 
Minor  n*|iair!( 


Totdl  i*«i^t .  

rill"  aoMitiiit  hii«  U'v'ii  «  htirvi'vl  iiit«*  the  «H»Mt  of  the  work  lU*  (ollnw 

.I/*! > .  dretlieiiiK  ami  n*iiiovinic  )«-tt\ 

♦  ^i/w  Fmr,  dn^liring 

Kr|«ini  til  New  Inlet  ilaui 


9mM.0K 

:I23.0H 

:ftm.38 

37.  43 

n.  nB 

:i%».ftft 

•J.  tC:l.  :iH 

*l.  44m  (HI 

.1*  .*.  .in 

ItMI.  UU 
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The  cost  of  operating  the  launch  Nancy  during  the  year  was  $684.36,  which  has 
been  chaiiged  into  the  cost  of  the  work  as  follows: 


Repairs  to  New  Inlet  dam $500.00 

Ajnx,  dredging  and  removing  jetty 134  36 

Cape  FeaVf  dredging 50. 00 

The  cost  of  the  yard  at  Wilmington  during  the  year  was  as  follows: 


Rent $360.00 

Labor,  watching  and  caring  for  plant 991.  74 

Repairing  buildings  and  arranging  shops 115. 81 

Total  cost 1,467.55 

Thitii  amount  has  been  charged  into  the  cost  of  the  work  as  follows: 

Ajaj-y  dredging  and  removing  jetty $1, 000. 00 

Caj}e  Feat,  dredging 400. 00 

Repairs  to  New  Inlet  dam 67. 60 

The  cost  of  superintendence  during  the  year  was  $3,887.96,  and  has  been  charged 
into  the  cost  of  the  work  as  follows: 

AjiiT^  dredging  and  removing  jetty $2, 637. 96 

C(il>e  Fear,  dredffing 1, 000. 00 

Repairs  to  New  Inlet  dam 250. 00 

Your  office  expenses  during  the  year  cost  $2,31)6.21,  and  have  been  charged  into 
the  cost  of  the  work  as  follows: 

Ajax,  <lredging  and  removing  jetty $1, 336. 21 

Cajte  Fea r,  d redging 650. 00 

If  righty  placing  stone  on  dams 100. 00 

Repairs  to  New  Inlet  dam 250. 00 

SUMMARY   OP  WORK    AND   EXPENDITl^RBS. 

Total  amount  spent  during  the  year $65. 707. 66 

I)e<luct  as  follows: 

Re<*eived  from  Savannah  district $3, 255. 00 

Receiveil  fnmi  Philadelphia  district 3, 988. 15 

Received  from  sale  of  old  metal 530. 11 

Reci'ived  from  Fort  Cai^well  for  spare 42. 00 

Received  inmi  sale  of  old  junk 14. 00 

7, 829. 28 

Total  cost  during  the  year $57, 878. 30 

192,230 cubic  vanls dredsing bv  dredge  Oipe  Fear,  at  9. 1  <vnt^.  $1 7, 51*4. 40 

496,820  cubicyards  dretlging  by  dredge  Ajax,  at  6.4  cents 31 ,  989. 08 

1  Htuiiip  rem<>ve<l  bv  dreclge  Ajnx. 
6  logs  remove*  1  by  dredge  Ajas. 

1,781  tons  f»f  stone  remove<l  by  dredge  Ajax,  at  $2 3, 559.  M 

1,781  tons  of  stone  plained  on  dams  by  steamer  Wright ,  at  64 

cents 1,132.13 

Repaire  to  New  Inlet  dam 3,t>73.35 

57,878.30 

All  of  the  expenditures  were  for  rest4)ration  and  maintenance. 

PRSSBNT  (XtNDITION   OP   WORK. 

At  the  ocean  bar  there  is  a  20-foot  mean  low- water  channel  from  de<»p  water  inside 
to  deep  water  outside,  with  a  least  width  of  200  feet.    The  easterly  movement  of  the 
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I'hiuinH  in  tht*  %'irinitv  nf  lUUdh«Ml  Puint  hw  lM*t*n  ven*  i*liKlit  doring  the  ycAr.    The 
oltl  WiMHllKin*  Jetty  fmn  tut*!!  reiiioV(<<l  tn  a  «1epth  of  ^  f«i*t. 

At  Siiomp  Martthfthtwl  an  IH.f(M»t  rhaimel  hmi*  U*<*n  niaintiiim*<l  ilurinK  thr  year. 
At  Kt'avifi  Point  and  Mi«lniieht  iih<iali«  the  detith  liaj«  UH*n  renton-tl  to  2l)  ftH*!  form 
width  of  MH  f<^»|.  Old  lininKwick  (\>ve  nUtm  hav*  \wvn  ntitort*«l  to  IM  f«*et  «h*|ith 
and  14H  f«*<*t  wiilth  exceptinir  a  nhort  \i\arv  in  the  iiiidille  n*arh.  m  hen*  the  depth 
inalMHit  IH  fi*et.  Lillipnt  nhoal  it*  UH  ft*et  wide  and  ^)  f«*et  deep  exceptinir  a  iihort 
tliiitjince  n«<«r  the  iip|K*r  end.  when«  the  depth  iii  at m nit  19  fi*«*t.  The  aliove  ilepthn 
n*fer  ti»  mean  low  water,  nthfr  river  rhanneli*  ar^*  in  appmzHiuitely  the  Muiie  ivtn- 
«titi«»n  ai*  at  the  U«|nnninii  nf  the  year. 

New  Inlet  dam  ih  in  fair  iitndition  excepting  for  a  f*hi>rt  dijitance  near  the  Zeken 
UUnd  end.  when*  the  lann*  (*«>pinK  w  out  of  placv.  Swaith  Ivfenm*  dam  if«  in  aUmt 
the  name  flamain*<l  n»ndtti<»n  ai*  at  the  Uvinning  of  the  y«<«r.  the  only  work  done  to 
it  lieincthe  plarinir  of  imrt  of  the  utone  removed  fhim  the  old  Woodhury  jetty  in  the 
vorvt  i>n«k*.  Snown  Marnh  dike  in  almost  olditerattHl.  The  sea  liearhen  reiiiain  in 
practically  the  Hatiie  omditioii. 

Very  rei>pectfully,  y<Hir  ohe<lient  0i*n'ant, 

RoBT.  C.  MmsffTj 
Amittani  Knginttr. 


U  13. 

RKMOVINtf    srXKKN   VEKSKI>  OR  CRAI-T  OBKTRrCTIXtJ  OR  ENDAX- 

tfKRINtt  NAVUiATItlN. 

An  allotment  waf«  made  fmm  this  appmnriation  Atij^iiMt  11,  19(»3« 
for  removing  the  wreck  of  the  Imrk-  Anfui  fn>m  the  harbor  at  Bcmti- 
fort,  N.  l\ 

ThiH  wreck  waM  removed  at  (*08t  of  $25<),  and  reported  on  under 
date  of  January  'M^  1904. 


M  14. 

PRELIMINARY  EXAMINATION  AND  HKRVEY  OF  CARROT  I8LAXI> 
SUH'Uil  AND  I.KWIS  TilOR(»I*(illFARE.  NORTH  CARoLIXA,  FROM 
MII>1>LK  MARSii^y  TO  NEWIHJRT  RIVER. 

[PrtDtfld  la  HnuM*  Dnr.  Net  ZlO.  nflr-elchlll  rangtrm,  arrnnd  arwldo.) 

War  Dr.pARTMRNT, 
OmcK  or  TiiK  CiiiP.F  ny  Knoinkkri^ 

Wimhifujtnfi^  Dtmiihir  I(f^  1003, 

Sir:  I  hare  the  honor  to  submit  herewith  reports  dated  Jul  v  *MK  W^yi^ 
and  July  2i»,  IIH13,  by  I'apt,  K.  \V.  Van  (\  Lucai*,  (Viqwof  ^.n)fini>eni, 
and  bin  Mi(*cefif4or,  (apt.  E.  Eveleth  Winslow,  Corpr*  of  Kn^nntH^rs,  on 
preliminary  examination  and  survey,  n*i«pectiveh\  of  Carrot  Inland 

k;«(»  IHiH 9ft 
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[Third  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C.^  December  30 j  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  State^i 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tho 
within  report  of  Captain  Lucas  on  the  preliminary  examination  of 
Carrot  Island  Slough,  North  Carolina. 

In  the  opinion  oi  the  Board  the  commerce  involved  is  of  such  extent 
and  chai*acter  as  to  warrant  a  limited  improvement  of  the  locality  by 
the  General  Government,  provided  such  improvement  can  be  maae  at 
reasonable  cost. 

The  Board  therefore  recommends  that  there  be  made  an  allotment  of 
$8(K)  from  the  appropriation  for  preliminary  examinations,  surveys, 
and  contingencies  of  rivers  and  harbors  with  which  to  make  a  survey 
and  estimate  of  cost.  It  is  requested  that  the  district  officer  in  his 
report  transmitting  the  survev  indicate  more  in  detail  the  character 
and  extent  of  the  commerce  which  would  be  affected  by  the  improve- 
ment. 

For  the  Board: 

A.  Mackenzie, 
Col/meL^  Corps  of  Engineers^ 

Senior  Member. 

[Fourth  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

January  7,  190S. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Carrot  Island  Slough 
and  Lewis  Thoroughtare,  North  Carolina,  authorized  by  the  river  and 
harbor  act  of  June  13,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  I  recommend  that  a  survey 
of  the  locality  as  proposed  l)e  authorized. 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 

[Fifth  indonement] 

War  Departbient, 

January  13^  190S. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Wm.  Cary  Sanof^ 
Amstant  Secrttary  of  War. 

[Sixth  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Ak^it. 

.hiJy  J7,  ions. 
Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  on  survey  recommended  in  thiid  iiuiorsetnent 
hereon. 

A.  Mackknzik, 
,  Acting  Chi<f  of  Jbngitu:ers. 


AlM'KNniX    M — RKWmr   OF   CAPTAIN    JolINST«>W.  l^tW 

(Beirrnth  ltMlnr«rtiiriit.| 

lk>AKI>  OK    RnOINKKUA   n)K    KlVKILS   AM)   IlAKItdR.^ 

Wan h in qU m ,  IK  (\^  Juhi  ^ij,  ID03. 

Ropoctfully  roliiriiod  tothcC^liiof  of  Kii^iiitH*r.s.  l^iiu**!  Stal<*sAriny. 

Tlif  It4i:inl  liHs  rf»n-«i«l«*n'«l  tlio  arcoiii|Niiiyin|ir  n^jHirt  on  a  '•urvry  of 
*' Carrot  IsIuikI  Sl<iii|;li.  iM'^rinnin^at  a  |HMiit  opiNisito  Middh*  .MiirH|i(*!(, 
tiiul  th<*iut*  tliroii|r|i  (  arrot  l^lHll<l  Sloiij^h  and  I  ^*  wis  Thorough  fan*  tti 
iIm'  main  rlmnrn*!  in  N4*w|M)rt  Kiver«  with  a  view  of  ol»tainin;r  a  navi- 
):\\\*\v  drptli  f»f  M»vtMi,  «»ijrht  nine,  and  t4»n  feot  at  mean  low  water," 
and  tlie  ind>>rM  iii<>nt  of  tlie  division  en|;in«H»r  thertHm. 

For  tilt*  rf*aM>n.H  state<l  in  that  n*j>ort  the  Ii<Nird  <*onrurs  with  the 
dintrirt  odirer  aiul  the  divi>ion  en«rineor  that  it  in  not  Hdvi.<>alde  for 
the  Tnitrd  States  to  undt^rtake  the  impn>venient  of  Carmt  lahind 
ShHi«/h  and  Ii«*ui.M  Tborou^lifarc. 

For  the  li«»ard: 

H.   F.  IIOTK3R!«, 
J/<l/W,  (Wj^  of  Kmjin*4Tity 

Senior  Ht^mbet  IVeBent. 


nriivKV  or  c'AKuoT  i8ijiNn  m^oroii  aki>  lkww  tiiorouoiifakk,  north 

r\Ko|.lNA,  riCOM   M11»1>I.B   MAUMIlfria  TO   NKWIMKT   KIVKU. 

UnITKD  StaTKS   EMilNKKK  OKKU'r, 

Wilmingt€m^  X.  r.,  Juhj  -2(\  Iff  hi. 

CiKSKUAi/.  In  compliance  with  the  Department's  Iett4*r  of  Jatumry  21, 
ItMLH,  I  hive  the  honor  t4>  huhmit  my  re|K)rt  ufMui  the  survey  of  **(  arrot 
Inland  Sloti|fh.  lN>^'innin^  at  a  |Niint  omxH«ite  Middle  Marshi^s,  aiHl 
thrnet*  thri»ui;h  (  arrt»t  Ihland  Slou)^h  ana  I>i'wis  Thonmf^hfare  to  the 
main  ehannelin  Ne\%|M>rt  KivtT,  with  a  view  of  ol»tainin|^a  navipihhi 
di'pth  «»f  7,  s,  l»,  ami  IH  fet't  at  mean  low  water.*'  Thib  re|N>rt  is  sup- 
plmiental  t4»  tin*  rriN>rt  su)>mi(teil  July  «{o,  llH>t2,  hy  my  pre<ie<'<*.KMir 
in  thi.-  olUce,  (apt.  K.  W.  Van  ('.  Liu-as,  CoqM  of  Rnjrin«'ers,  n|>on  a 
preliminary  examination  at  thi.*<  same  liH^alit}'.  A  map''  of  the  ltH*ality 
i-  ->ti)»mitt«*«l. 

rill*  r«>ut«*  of  the  channel  hs  Mated  in  the  art  is  alM)ut  t^O^iHNi  fiH«t 
Inrp^r;  nf  tlijn  4li<»tanrt*  *j.'t«N4«>  feet  \%ill  n*4|uin'  driHl^inj;  t4)  obtain  a 
7  f«Hit  rlianih*!.  :in<l  'JljUio  f«M*t  if  lo  foot  is  desin*d.  This  rt»ute  is 
na(iirall\  di\idt«l  iiit«>  ihti'i*  |i:irl*4.  (I)  from  the  Middle  Mar?«hes  ehan- 
ntl  through  (  arnit  Uland  Sl«iu;:h  to  the  etty  front  of  IWatifort;  (:^) 
from  IU*aiif<>it  t<»thf  Uulkh«*ad  rliannel;  (:i)  from thia channel  thn>u^h 
l^'w  i**  Thon«ii;:lif.irt*  to  New|M»rt  Kiver. 

Thi*  lir-<t  |utt  of  the  route,  (arrot  Island  Sloui^h,  is  a  sliallow  pas- 
-.i<j«*  U'lwivn  Hini  Uhind  and  (arrot  Nlaiul.  Bird  Island  is  a  sand 
Hli«tal  -uliniei^i'd  at  hieh  water.  The  In  it  torn  of  theshni^h  is  i*om|M>MHl 
«»1  ohiftin^  sands,  ana  the  least  depth  at  pn*Aent  iaieaa  than  1  f«>ot  at 
lo\%  watiT. 

The  M*«*ond  |mrt  of  the  rouU^  conmienecd  at  the  water  front  of  li«*au- 
fiM't  and  e\t«nd.-  t4>  the  Bulkhead  ehannel.  In  front  of  lU^aufort  the 
a\ailal»le  drpth  at  low  water  is  at  nrefM*nt  6  toeL  The  ehannel  from 
|i«aufort  ar«iund  'I'oun  Marsh  t4>  tlio  Hulkboui  channel  was  dredged 

•  Ni>t  printed. 
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about  ten  years  a^o  by  the  United  States  to  7  feet.  This  dredged  cut 
has  maintained  itself  fairly  well,  and  there  is  at  present  through  it  an 
available  channel  of  not  l(»ss  than  6  feet. 

The  third  part  of  the  route  from  Bulkhead  channel  through  Lewis 
Thoroughfare  runs  l>etween  a  number  of  marshy  islands.  Its  least 
depth  at  present  is  about  2  J  feet. 

The  volumes  of  dredging  required  for  channels  of  the  different 
depths  stated  in  the  act  are  given  in  the  following  table: 

Cubic  yardn  of  dreihfmg  rt'(fulrrd. 


7  feet 


Middle  MaivhcHj  to  Beaufort 316,100 

Beaufort  to  Bulkhead  channel 2, 600 

Bulkhead  channel  to  Newport  RIv.  r 42,000 


Total 

Coet  at  lA  contM  i»er  cubic  yard. 


360,700 
SiVl,105 


8  feet. 


421,700 

9,460 

63,140 


Ofeet. 


686.600 
18,000 
88,700 


10  feet. 


666,400 

83.200 

124.700 


494.300 
174.145 


642.800 
196,846 


K2t.300 
$123, 6li 


The  al)ove  estimates  are  for  a  channel  80  feet  in  width  at  the  base, 
with  suitable  side  slopes. 

If  a  channel  were  dredged  to  any  of  the  above  depths,  it  is  believed 
that  in  the  second  and  third  divisions  of  the  route  the  depths  ont'e 
obtained  could  be  maintained  at  moderate  cost,  but  in  the  first  divi- 
sion, or  the  Carrot  Island  Slough  part  of  the  route,  it  is  thought  that 
the  maintenance  would  l)e  expensive,  if  not  impossible,  owing  to  the 
cross  currents  passing  at  high  water  over  Bird  Island  and  the  shifting 
character  of  the  sand  lK)tt()m. 

There  is,  however,  an  alternative  route  which  would  obviate  this 
difficulty  of  maintenance.  This  route  is  to  the  north  of  Carrot  Island 
Slough  through  Taylors  Creok,  and  being  protected  by  Carrot  Island 
from  cross  currents,  it  is  l)elieved  that  a  cliannel  once  dredged  could 
Ih».  easily  maintained.  The  lM>ttom  of  the  creek  is  com|)osed  of  mud 
and  shells.  At  pn^sent  part  of  it  is  dry  at  low  water.  Not  being 
mentioned  in  the  act  this  route  was  not  surveyed,  but  there  are  enough 
data  in  th(»  oflice  to  enal»K»  a  close  estimate  to  1h»  made  of  the  cost  of 
its  inn)rovement.  In  geniMiil  terms,  it  may  be  stat<Hl  that  the  first 
cost  ot  a  channel  by  this  route  will  be  about  25  i^er  cent  greater  than 
that  through  Carrot  Isjjind  Slough,  but  it  is  believed  that  the  greater 
tirst  cost  would  be  more  than  compiMisated  for  in  a  few  years  by  the 
saving  in  maintenance. 

Till*  improvtMuent  desinnl  is  for  the  us<»  of  10  small  steamei*s,  23 
naphtha  launches,  and  H«>S  sjiiTrng  vessels  which  ply  from  li<»aufort 
and  tiie  railroad  at  Morehrad  City  to  various  |K)ints  in  Core  ShiikI. 
Thes*»  vessels  are  now  all  compelled  to  pass  through  the  channel  t<i  the 
south^^ard  of  Bird  Island  shoal,  across  and  close  t<»  Beaufort  Inlet. 
This  i)assage  is  asuallv  rough,  and  in  stormy  weather  is  dangerous 
and  friMjuently  imj)ossll)le. 

The  total  commerce  of  I^»aufort  HarlKjr  for  the  calendar  year  11M»2 
amounted  to  78,1>S8  toiw,  valued  at  about  Jim<M»jMM»,  c<»mpo>ed  princi- 
pally of  fish,  oysters,  ainl  similar  items  re<|uiring  (piick  or  at  h'ast 
uninterrupted  trans|)ortation  to  market.  It  is  estimat<'d  that  alMmt 
two-thii*ds  of  this  commerce  would  Ih»  atlected  bv  the  proposed  improve- 
ment.    As  the  governing  depth  in  Core  Smiul  does  not  exceed  5  or  6 
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f«H*U  Mid  thoro  in  but  littl«»  tid«\  thin  (*4>niin«»ri^  w  m'o^^H.sarily  (^Arried 
oil  ill  veMM'lM  of  lo8Mtliuii  U  U*i*i  draft.     In  fact  nuintof  tin*  vosiH^Udraw 

Wi^  tllHIl  4   flN*t. 

Tb«*  ivstiiimto  of  the  cost  of  a  rhiitiiH*!  aloii^  the  n>ut4>  8tat4*d  in  the 
uci  and  of  tho  k^ast  doptli  niiMitioiuNl  Ui«*n*in.  7  f(H*t,  ik  alN»iit  $r>4,<NN>. 
Of  thin  ex|iendiltire  nrurly  !H»  (mt  cviit  will  U*  for  tlu*  dnnleinir  in 
(  arn»t  Island  Slouch  Hlii*n\  a**  Mat4»d,  it  i*<  lH*li4»v(Hl  that  8iirii  a  rut 
will  In*  wMm  prartinillv  (»)»litorat«Hl.  If  |Ih»  alternative  nuiti*  thmufrh 
Taylorn  Cn^^'k  is  tIiommu  the  <*oHt  will  Ih»  ifimMiM^I  to  alMmt  ♦•ITiJNnk 
SiH'h  an  ex^NMidititn'  in,  in  my  opinion,  not  ju*«fitiiMl,  os|Nvially  an  v«h- 
H4»ls  an*  limilisl  by  natural  «*aii>rH  to  a  draft  of  bnt  <>  ft'i^t. 

If  tlu*  iinpn»v<Mnrnt  In*  virutMJ  u|N>n  tli«*  liasi>  of  rbanm*ls  of  B  ami  •% 
f4*ot  deptb,  n*MNM'ti\<*ly,  and  only  t'»4i  ftM*t  in  widtlu  tin*  <*o^t  would  Im* 
for  thu  ((  f«N»t  rnann<*l  alNMit  ^'>*JJnn>,  hihI  for  the  5-fiNit  rlninnol  aliout 
$4.VNN>,  the  TaylorHC-nH>k  route  lN*in«:  taken  in  lN>th  niM*s  for  n^aMina 
alN»vo  stat«Mi. 

I'lMm  a  <*om|)arison  of  tho  t*o«.t  of  iinprovinir  tho  bioality  to  the  dif- 
foront  oxtenti«  t*t>nMden*<l,  and  tlie  \»bH*  of  the  <*oninioree  to  In»  iN^ue- 
tittnl,  the  ox|HMiditure  of  even  tht>  Mnulli**<t  amount  is,  in  my  opinion, 
not  jufititiablo  at  the  pn*s4*nt  time  tlmu^h.  should  li^'uufort  Inlot 
lN*conio  tiio  a4*tual  terminun  of  the  i>ro|NiMHl  inland  waterway,  the 
i*<>mmorrial  valuo  nt  the  l<N'ulity  mi^nit  inrn*aM*  to  sueh  an  extont  an 
t4»  ju-tifv  the  impro\enii*nt. 

Verv  n»MN*etfnllv,  E.  Kvki.ktii  Win>u)W, 

Bri);.  <ten.  (t.  L.  (tii.iKsriK, 

(Vhnmgh  the  Division  Kn):in<vr.) 

\¥\r»\  iii<liir«i  1111*11 1.] 

OFKirK  OK   I>IV|MON    KnoINKKU,  SofTIIKAKT   DtViatOK, 

>*lfHI/jli*//r,    ftit.^  July  JJ^   //i^>.f. 

Ke<4|NM*t fully  f«ubinitt«Ml  to  the  I'hief  of  Kuj^iniN^rs,  UDit4Hl  Statotf 
Anny. 

The  opinioiLHaud  riNHinuuenthititui'^  of  tho  di->lriet  en^inoer  an*  con* 
rurn*d  in. 

.Ia\ik>  H.  Qi:iNN, 
/,/»»//.  /  '  '..  f  'tftf^  of  Knf/inetnt^ 
/Jin'jtiifN  /:'/<;;' /<#«r,  Stiul/uast  iJi vision. 


M  IS. 

riCKI.IMINAUY    KWMINATIuX   uK    INDIAN    ISLAM*  8Uir<;!l.    NORTH 
CAKiiUNA.  KKuM  l*AMI.H*t)  KIVKU  TtJ  Mol  TH  c»K  S4H  Til  KIVKR. 


(l*nntviS  III  HtitiR*  INM*  No  IIX  rifit  « tKlitli « .>fitfn<«i.  mttiMt  maloo.) 

WaU    I>KrAKTMKNT, 

Oil  If  r.  OF  TUP.  (*iiiK.r  ok  KNtiiNKKiia, 

Siii:  I  havo  the  honor  fo  .Nuliinit  hi*n*witli  u  n*|Nirt,  dati^l  July  :ttK 
VMKt,  by  1  «|»t.  K.  W.  Van  C.  Lueas,  Torj^  of  Kn^ineors,  and  ri*|N>rt 
HUpnleiiiontarv  thereto.  dal4«d  .April  2\  U^*'\.  by  his  .-.urii'^Mir,  (  apt. 
K.  Evrlotb  \\'inHbiw,  i*or|w  of  Kn^nneern,  on  pn*liniinary  examination 
of  Indian  Island  Slouj^h,  North  Carolina,  from  IViiulico  Uiwr  to  the 
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niouth  of  South  Kivcr,  with  a  view  of  obtaining  a  depth  of  7,  8,  and  9 
feet,  reHpectivel}^  and  100  feet  wide,  or  as  wide  as  may  be  necessary. 
This  examination  was  ordered  by  the  river  and  harbor  act  approved 
June  13,  1902,  and  Captain  Winslow  submits  estimates  ran^^ing  from 
$4,462.50  to  $19,250  for  channels  of  the  depths  mentioned,  with  widths 
of  100  and  200  feet  He  states  that  a  chaimel  7  feet  deep  and  200  feet 
wide  would  be  all  that  is  at  present  required  by  the  commerce  of  the 
slough,  the  estimated  cost  being  $8,000,  and  it  is  his  opinion  that  the 
locality  is  worthy  of  improvement  to  that  extent,  but  the  divis'on 
engineer,  Lieut.  Col.  James  B.  Quinn,  Corps  of  Engineers,  in  for- 
warding the  report,  expresses  the  opinion  in  his  report  of  April  29, 
1903,  that  the  slough  is  not  worthy  of  improvement  by  the  ueneral 
Government. 

These  reports  have  been  reviewed  bv  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  accordance  with  tne  provisions  of  sections  Sand 
14  of  the  above-mentioned  act,  and  the  Board  concludes  in  its  report 
of  July  22,  1903,  that  it  is  not  desirable  for  the  United  States  to 
undertake  this  improvement. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GlLLESFIB, 

Brig.  Oeruj  Cfdef  of  Eiigineeni^  U.  S.  Army. 
Hon.  Elihu  Boot, 

Secretary  of  War. 


repobt  of  oapt.  e.  w.  van  c.  lucas,  oobps  of  enginkers. 

United  States  Engineer  Office, 

Wilmvngton,  N.  C,  July  £9,  1902. 

General:  In  compliance  with  instructions  contained  in  letter  from 
vour  office,  dated  the  23d  ultimo,  I  have  the  honor  to  submit  the  fol- 
lowing preliminarv  report  on  ^'  Indian  Island  Slough,  from  Pamlico 
Uiver  to  mouth  or  South  River,  with  a  view  of  obtaining  a  depth  of 
7,  8,  and  9  feet,  respectively,  and  100  feet  wide,  or  as  wide  as  may  be 
necessary." 

No  preliminar^"^  examination  is  necessary,  there  being  on  file  suffi- 
cient aata  for  this  report 

Indian  Island  Slough  is  a  shallow  channel  connecting  Pamlico  River 
and  South  River  (or  Creek)  over  a  shoal  extiMiding  from  the  end  of  the 
left  bank  of  South  River  to  Indian  Island,  which  liosatthe  niouUu  just 
north  of  the  main  channel.  For  light-dnift  vessels  the  slough  offers  a 
short  cut  by  whirh  a  saving  of  (» to  10  miles  can  be  made  in  the  passage 
between  South  River  and  upjH>r  Pamlico  River.  The  present  govtM-n- 
ing  depth  is  4  to  5  feet  in  a  very  narrow  channel,  and  tiie  GovernuH»nt 
is  asked  to  deepen  this  channel  enough  to  {>ennit  of  its  passage  by  ail 
yessels  navigatmg  the  neighboring  waters. 

South  Creek  is  the  sole  outlet  for  a  considerable  section  of  good 
farming  and  timl>er  land,  and  in  1901  its  commerce  amounted  to  over 
35,000  tons  and  7,000  passengers.  About  5,0(K)  tons  of  this  freight 
consisted  of  vegetables,  whicn  nniuire  the  quickest  possible  means  of 
transportation  to  be  profitably  marketed.  The  neiguhoring  lands  aro 
favorable  for  a  considerable  incn^ase  of  such  produce,  which  is  the 
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m<wt  profitiihio  cn>p  raiNod  in  tho  virinitv.  It  in  HhipiH'd  up  IHiniHco 
Uivrr  to  \Vii.Hhiii}rtoti,  N.  C,  alH>iit  3<>  nulcM  (iUtaiit,  wbore  rail  nhip- 
nu'tits  4*1111  In'  iimde. 

It  1*4  «*ltiitii«*<i  thtit  tlu>  Mivinir  in  time  to  Wiifdiin^on  thnt  would 
rrMilt  fnuii  dr4*|H'iiiii^  tho  8lou);h  wotdd  nmko  poKnihli*  U^ttor  tranB- 
|K>rtation  fncilitii*^  and  i*ho9ii)or  frrij^ht  and  iiasx^if^T  ratios.  It  would 
alwi  mako  iKWHihle  the  eHtahlishnii^nt  of  a  uaily  mail  M»rvic««  iMstWiHMi 
Washini^on,  the  villa^^M  on  South  Crook,  and  Swan  Quarter,  in  Hyde 
(  ounty. 

TheafiHolute  merit  of  thin  pro|NiHod  improvement  nin  not  bo  deter- 
mined without  a  survey  and  entimato  of  coHt,  whi4*h  nin  Im'  made  for 
$75,  but  it  ia  ap|iarontly  of  sutlirient  im[>ortan<*e  t«>  warrant  thia  amall 
oxponditure«  whieh  in  rec*omm«iiili"L  An  allotment  of  $75  should  be 
made  fc»r  the  puqM>M>«  us  no  fuhfU  aro  available. 
Very  n'MHvtfullv, 

E.  \y.  Van  C.  LurAS, 

BrijiT.  (len.  (i.  L.  (tiu.KsnK, 

(Through  the  Division  Kn^ini»4*r.) 

(Plrrt  lnat»ntin«oL) 

U.  S.  Ksr.iNEKR  OmcT^ 

lialtimi^re^  JA/.,  August  8^  1903. 

K««pectfully  sulunittiHl  to  the  Chief  of  EUiinn^n,  Uiuted  States 
Anny. 

The  district  «*n^ineer  roportfl  that  tho  absolute  merit  of  this  pro- 
|M»sed  improvement  c*an  not  be  determined  without  a  survey;  but  as  I 
tuiderstand  section  14  of  the  river  and  liarlM>r  act  of  June  18,  190^,  a 
««urvey  c^n  not  In*  made  until  the  slouch  is  reported  worthy  of  improve- 
nii*n(. 

It  is  recommended  that  the  district  en^ne<*r  be  rc<|uested  to  revise 
tlir  re|M»rt  U>  aivonl  with  the  law. 

Pktkk  C.  Hains, 

Col^mrl^  (  Wjut  of  KngSnefTB^ 
DiriMttm  /:Vir/#/<*rr,  S^nith^iist  Jjivisi4m. 

OrricB  CiiiBF  or  EyonfERRs,  U.  S.  Aumt, 

J/«iy  4,  I90S. 
I{os|ie4*tfully  rofern»d  to  the  lioiini  of  Kn^ineers  for  Kivers  and 
llarlNirs  eon^titutinl  l*y  S|NM*ial  Oniors,  No.  :f4,  II(*ad<|uart<*rs,  (\ir|M 
of  Kn^iii«H*n«,  M'rii*<*  nf  r.M>:f,  for  (^onnidoration  and  nHH>mm<*ndatioD. 
Hy  oomiuandof  Bri^idi«*r-(ieneral  Uillespir: 

A.  MArKK.N/IK« 

CutoHfl^  O^rjts  of  EngiuetTB. 
n^iAUO  op  KsoiNKEKs  w>H  KivrKs  ANii  IIakiu>rs, 

ir<M/i/fi^//^;i.  IK  r.,  July  ,v,  //^.t. 

Res|M*f*t fully  n*turnrd  U\  the  Chief  of  Hnj^iniMTs,  rnit4»<l  States 
Ann\. 

The  liiiard  of  Kn)rine<*r*«  for  Rivera  and  Harlwra  has  considered  the 
within  and  the  aiHimiiiauyini;  reporU*  of  th<*  di^trict  ollinT  on  a  pre- 
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liminary  examination  of  '* Indian  Island  Sloujjh,  from  Pamlioo  River 
to  mouth  of  South  Kiver,  with  a  view  of  ol)taining  a  depth  of  7,  8, 
and  9  feet,  respectively,  and  100  feet  wide,  or  as  wide  an  may  be  neoes- 
eary,"  and  the  indorsements  of  thc^  division  engineer  thereon. 

The  commerce  of  South  River  is  carried  on  m  vessels  drawing  not 
more  than  7  feet.  It  would  therefore  be  useless  to  provide  a  greater 
depth  than  this  in  Indian  Island  Slough.  The  district  officer  proposes 
to  provide  by  dredj^lnjif  a  channel  7  feet  deep  and  200  feet  wide  at  an 
estimated  cost  of  ^S,(>00. 

The  benefit  of  such  a  channel  would  be  confined  to  vessels  drawin^]^ 
between  6  and  7  feet,  since  vessels  drawing?  more  than  7  feet  can  not 
engage  in  the  commerce  of  South  River,  and  vessels  drawing  less  than 
5  it'et  can  pass  through  the  channel  at  present  existing  in  Indian  Island 
Slough.  Even  the  vessels  benefited  might  not  be  able  to  ))eat  through 
the  improved  channel  in  certain  winds;  and  at  the  best  the  improve- 
ment, as  stilted  by  the  division  engineer,  would  simpl}'  be  a  convenienoe. 

The  commerce  of  South  River  is  reported  to  reach  the  compara- 
tively large  amount  of  80,0(K)  tf)ns  annually,  but  the  (extent  to  which 
this  would  be  benefited  by  the  proposed  improvement  is  small. 

The  Ikmrd  is  of  opinion  that  it  is  not  desirable  for  the  United  States 
to  undeilake  the  improvement  of  Indian  Island  Slough,  North 
Carolina. 

For  the  Board: 

CnAS.  J.  Allen, 
Luivt,  Col, ,  Corj>H  ftf  Kngmeers^ 

Senwr  Member  of  the  Board. 


supplementary  report  on  preliminary  examination. 

United  States  Encjinekk  Office, 

WHiiifhtfto)!^  X,  6'.,  Ajn*ll  23^  190S. 

General:  In  compliance  with  the  instructions  of  the*  Department 
to  my  predecessor  in  this  otlic**,  dated  SeptemlM'r  11,  ll>()2,  I  have  the 
honor  to  submit  herewith  a  re|M)rt  upon  a  survey  of  Indian  Island 
Slough,  North  Carolina,  from  Pamlico  River  to  mouth  of  South  River, 
together  with  a  map"  of  the  locality. 

This  report  is  supplenuMitary  to  the  preliminary  rej)ort  submitted 
by  mv  predecessor,  July  2l»,  11m»2. 

Indian  Island  Slough  is  a  shallow  depression  connecting  Pamlico  and 
South  rivers.  North  Carolina,  acro>s  a  shoal  extending  from  the  en<l 
of  the  left  bank  of  South  River  to  Indian  Islan<l.  As  shown  by  the 
survey  this  slough  is  navig:ible  to  a  depth  (»f  alnuit  5  frt»t  at  mean  l«)w 
water. 

South  River  (or  Creek),  with  its  trilmtaries,  is  tin*  only  outlet  for  a 
considerable  section  of  good  farming  and  timbt»r  land,  and  its  com- 
merce during  the  <*jilendaryear  IDO'J  is  estiniat<'d  at  alM)ut  nojmm)  tons, 
valued  atalnnit  i^t>0,(HX).  The  prinripal  exiH)rts  from  this  section  con- 
sisted of  cotton,  lumi)er,  and  truck  produce,  th«'  latter  requiring  quick 
transportation  to  market. 

oNut  piiiticil. 
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All  of  thiH  commerce  is  nooeBMirilv  carried  by  water  and  most  of  it 
ill  stiilin^r  veKseU.  The  larger  imrtof  it  in  with  WaHhinfrtoD,  N.  C, 
iilMMit  IM*  miles  up  the  Pamlu*o  Kiver. 

For  all  of  thw  cfmimerce  with  WaMhinjrton  the  distance  would  l>e 
hhorlniiMl  by  alK>ut  8  mih'H  if  the  nlouifh  wen«  navipiblc,  and«  besideM, 
by  |Ntv«in^  Ihnnij^h  the  nloueh  vc8HeiM  would  avoid  Die  rouffh  water 
fnM|U(*ntly  met  with  in  roniuTiri|r  the  island.  All  small  vesnels  timt 
mil  do  so  now  use  the  slouf^h,  and  thou^^h  nt>t  an  abs<»lute  ne<*i*s8ity  it 
would  Ik*  of  urreat  advanta^f^  to  rommenv  in  time,  and  especMally  in 
Nifrty,  if  it  alTeould  In*  carried  thnni^h. 

Till*  river  and  hurUir  act  of  June  18«  U^»2,  provided  for  a  pn^limi- 
nary  examination  and  survev  of  ^^  Indian  Islana  8lou);h,  from  ramlico 
Ui\«*r  to  mouth  of  South  ftiver,  with  a  view  of  obtainiii}^  a  depth  <»f 
7,  8.  and  !•  fe«*t.  n'f«|M*ctively,  and  one  hundred  feet  wide,  or  an  wide 
B»  may  Ih»  neo»s^ary." 

liaM'd  on  the  survey,  it  is  estimated  that  the  i*ost  of  obtaining  by 
dr«Nitrin^  a  rImniH*!  of  the  different  depths  mentioned  and  of  different 
lM»n4>m  widths  would  Im»  aliout  as  i^iven  in  the  following  table: 


CbaiiMt  I 

Ihi. 
iNi 

|K. 


tt^ahalk 

HfSUm 

I>r|»l&.      : 

wIdUi. 

/wt 

f*H. 

100 

7| 

JUD 

100 

J0O 

100 

f  , 

«10 

tloll. 

OmU. 

C(»t. 

uhUfards. 

l.'.T.'iO 

s& 

t4.MEt..10 

'i:.tM 

» 

7.IW.M 

.ZJ.MO 

au 

6,r<i».oo 

ST.UUO 

» 

11.100  00 

€7,2ie 

2ft 

ii>r.'  .V 

77.000 

36 

1V.'JM).00 

1 

The  Hiirvey  further  shows,  when  C(mi|iared  with  fonn<»r  examina- 
tion**, that  the  >luigh  is  now  diMjMT  than  it  umhI  to  lie,  and  this  is  sun- 
|MiHi*d  to  be  imrtly  due  to  the  *toft  mud  lieing  stirn*d  up  by  the  vcsmmh 
no\%  UHinir  tnis  (wssage  and  U^ing  carritnl  away  by  the  curriMit.  Fn>m 
tlii**  it  is  Fn^IIi'vchI  that  it«4  improvement  to  a  moderate  degn^e  would  Iw 
faii-|\  |>i*riiiaiH*nt. 

TIh*  channel  of  Suitli  Kiver  near  Indian  Island  is  navigable  to  a 
drpth  of  lo  (vvU  but  lN*fon*  n^aching  Aurora  or  any  of  the  other  towns 
sImuiI**  iiiu*«t  Im*  croH^'d,  and  liv  theM»  sh(«ls  thrnavi^titin  of  the  river 
if*  |ini«  ti«*all\  liinitrd  to  a  deptli  of  alNUit  7  fet*t,  ami  its  (*<»nimen^  is  all 
(iirrit*«l  (Ml  in  v«*<«h4*U  nM|uiring  not  more  tlmn  that  depth.  Coum*- 
qiHMitly.  if  the  p«lough  should  lNMiiM»n4Hl  to  a  depth  of  7  ft^^t  and  a  width 
of  ttUiut  *J«Nifi>4*t,  it  would  In*  all  that  is  at  pres«*nt  re(|uin*d  by  iUf  com- 
mt*n*«*.     Such  an  improvement  would  cost  aUnit  $K,4NN». 

On  account  of  iln  Huiall  cost  and  its  pndmble  |M*nnan<*ncy  and  the 
(*otn|iarativelv  larjn*  amount  of  c^omnM^m^  to  In*  lN*notit4Hl,  it  is  believ<^ 
that  liHlian  Island  Slough  ia  w«>rtliy  of  improvement  to  the  extent 
naiiieii. 

Very  nvH|MH-tfull3'^ 

R  Kvr.Mrrii  \Vins!/>w, 

Ciijtftiin^  thrjf^  of  Entjlnren* 
Hrig.  (ten.  (t.  L.  (tiu.PiipiR, 

i%irf  of  Kntjnurf'm^  U.  S,  A* 

Through  tiic  Divijiion  Kiigineer.) 
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[Flwt  imlonn^mont.) 


Kngineer  Office,  IT.  S.  Army, 

Norfolk,   Va.,  April  29,  1903. 


Respectfully  submitted  to  the  C'hief  of   Engineers,  United  States 

Army. 

The  improvement  of  the  slough  does  not  appear  to  Ije  essential  to 
enable  vessels  to  enter  the  Pamlico  River  from  South  River.     Th(» 

f proposed  improvement  would  simply  be  a  convenience,  and,  in  this 
ight,  I  do  not  believe  it  is  worthy. 

James  B.  Quixn, 
Lieut,  CoL,  Corps  of  Kn<j inters, 
Dwiifio7i  Etighiij^fr^  Soutlieaat  Division. 


M  i6. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  LIVINGSTON  CREEK. 

NORTH  CAROLINA. 

[Printed  In  Houae  Doc.  No.  249.  Fifty-ciKhth  Congress,  secoiul  Bossion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WaHhhifftou^  Deccmhrr  ^,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  n^ports  dated  September 

9,  1902,  by  C'apt.  E.  \V.  Van  C\  Liiras,  Corps  of  Encrineers,  and  June 

10,  1903,  by  Capt.  E.  Eveleth  Winslow,  Corp-;  of  En<rineers,  on  pre- 
liminary examination  and  survey,  respoctivt'ly,  of  Livingston  Creek, 
North  Carolina,  made  in  pursuance  of  a  re(|uirement  in  the  river  and 
harlK)r  act  of  June  18,  1902. 

Captain  Winslow  pnvsents  two  projects  for  improv(»ment,  viz,  ]>v 
snaffginp  at  an  estimated  cost  of  }f2,rMM>,  and  by  dnMl^nn^r,  to  obtain  a 
5-foot  channel  40  feet  in  width  and  to  cut  off  the  sliarjM\st  f)en(Is,  at  an 
estimated  cost  of  S.S,r)(K).  For  reasons  statcul,  he  ronsidrrs  the  h)cality 
worthy  of  improvement  by  snajr^in;,^  at  a  cost  <>f  >^*J.<m>o,  and  this 
opinion  is  concurred  in  by  the  division  cnj^inccr,  Lieut.  Cnl.  Jam(»s  H. 
Quinn,  Corps  of  En^in(»ers. 

These  reiK)rts  have  l)een  reviewed  by  the  Hoard  of  En^nneers  for 
Rivers  and  IIarlK)rs  under  the  provisions  of  st»ciions  \\  and  14  of  the 
al)ove-mentioneil  act,  and  the  Hoard  (»xpres>es  the  opini(»n  in  its  report 
of  July  2:2,  liH)3,  that  it  is  desinibh*  for  the  I'nited  Stattvs  to  improve 

the  locality  by  sna^<ri»K'  ^^^  *^  *'**"^^  <'<>'^*  <>^  >^'J,ooo.  in  conjunction  with 
snagging  openitionson  the  Cajx*  Fear  Kiver. 
I  concur  in  this  opinion. 

Very  respectfully,  your  olKvlient  ser\'ant, 

(f.   L.  (fll.LKSriK, 

Brl^j.  Gett.y  Chiif  of  Kiujlnars,  (',  S,  Army. 

Hon.  Elihu  Root, 

Secrttitry  of  War. 
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PUKIJMINAItY    KXAMINATION   OF   IJV1NOKTON   (*KEKK«    NORTH   TAKOUNA. 

rxiTKO  Statks  Knoinkkk  Offk'k. 

<rKNRRAr:  III  roiiipliiinrr  with  instnirtions  rontaiiuMi  in  iHtor  from 
voiir  <»HicM»,  (IntiHl  .Inlv  lo,  VMv2,  I  lm\o  thi»  lioin»r  to  submit  tin*  fol- 
lowing n*|N»rt  on  |m'liniinurv  f'xaininiition  of  Liviii^HtonCreek,  North 
(  nrotinu: 

Livinj{>toii  ('nM»k  U  ii  snmll  trihutarv  of  tlio  Capo  Four  River,  which 
it  ontiM-h  from  tho  ri^^ht  Imiik  aUmt  *M)  miU*M  aiNiw  Wihiiinj^ton.  It 
in  imvipihh*  for  alHHit  5  mih*s  from  its  mouth  to  tho  St^aUmrd  Air  Lino 
rros>»iiijr  at  (lonly,  N.  (\.  and  its  improvomont  is  desiriMl  by  jMn-onil 
manufacturing  coimTiis  and  lumlN'niien.  Tho  pn^sont  ooiiimorci*  is 
rarriod  on  tlatlKnits  and  timlM^r  rafts,  hut  navipition  is  vory  sK>w  and 
iinsatinfartory,  Inhiiuh*  tlio  wator  is  t<H>  deop  f«»r  |>oltnff  and  tuirlnrnt 
owners  will  not  v\^V  thoir  vo.sMds  in  tho  stream  on  a<*rount  of  many 
daiiL^orous  stiajrs.  m>  that  flats  and  mfts  an*  com|M.dlfKl  to  work  alH«d 
hy  mN»kin^''to  hni!M*he**  and  tnM*s  ah>n|f  tho  tianks. 

*Tli«*  wittth  is  U*tui'rn  r»o  and  ir»o  fi*rt  and  tho  depth  from  ItUo  2() 
ft»et,  «*xrepLinj;  for  thn»e  nhort  shoals  over  whirh  the  low -water  de|>th 
is  *J  or  :*•  fe«*t.  Then*  are  a  few  |M)ints  that  can  iidvantapH>uHly  lie 
trimmiMl. 

TIm*  rt iinmerre amounts  to aYnnit  l4«<MHitons  annually,  consist in|;t>rtn- 
ci|mlly  of  brick,  pine  straw « timlN^,  and  p*nenil  iiien-handiM*;  ana  the 
itt*iii  of  pine  straw  will  iiicn*aM»hen*after  by  alNiut  5,<NN»  t<ms  annually 
on  a«-t'ount  of  nM*ent  exten**ive  iidditi<»iis  t(»  the  plant  of  the  American 
Pine  KilN>r  (*<im|mny,  whi<*h  cor|M)nition  ha>  invested  $:^NijNio  in  their 
nmniifactiirini:  plnnt  at  (Vonly. 

The  probsiblr  co*.t  f»f  the'  denin^d  improvement  will  not  ex<*eed 
;^%,(NNi,  whith  will  include  dn*d|riti|r  thn)ii):h  sh(«ls,  cutting;  off  |x>intii« 
and  thoroU|rhly  ■>>na)^^^invr  the  Mn^imi;  tnit  an  acvurat4«  es^timate  can  not 
In*  made  without  a  surv«*v  t4i  4*ost  ^:f(N». 

The  amount  of  the  pn*M*nt  commence,  in  my  judgment,  justifies  an 
iippn»prialion  sutlicieiit  to  put  this  stnMim  in  a  conciition  S4i  tliat  Mmall 
tii^  can  imvi)^te,  whirh  is  the  priiici|ial  thin^  liesinni;  and  I  there- 
fore nM-ommendiHl  that  a  ««iirvey  Ih*  authorizint  and  an  allotment  of  $2U0 
Im*  madf\  no  fuiuU  Immd^  available  for  the  pur|Mise. 
Very  res|M*ctfully, 

K.  \V,  Van  C\  Lucai*, 
( li/*/*iiw,  (  orjm  of  Kni/inefT9* 

Brijr.  ^»on.  (i.  L.  ifiM.RsriE, 

i 'hit  f' ttfUmftttttTit^  f  ,   S.  A. 

(Thnm^li  tlie  Division  Kn^ne<T.) 

(Pirrt  itiiUirvnrnt  ] 

r.  S.  Knoixker  Omrr, 

lte*.|Mvt fully  submitte<i  to  the  Chief  of  Kii^imN*rs,  I'nite^l  States 
Army. 
Approval  is  nH*omiueiided. 

iPirinitm  Kngin^rr^  Houtheast  /JirUim. 
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[Second  indonement] 

Office  Chief  of  Engineers.  U.  S.  Army, 

Septetnher  17,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Kivers  and 
Harbors,  constituted  by  Special  Oixlers,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation,  hs 
reauii*ed  by  section  3  of  the  act  of  flune  18,  1902. 
jBy  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Majoi\  Corps  of  £ng intern. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WdshingUm^  DA\^  Decemt)er  .iO,,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  Ignited  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  Captain  Lucas  on  the  preliminary  examination  of 
Livingston  Creek,  North  Carolina,  and  the  indorsement  of  the  division 
engineer  upon  the  same. 

In  the  opinion  of  the  Board  the  commerce  involved  is  of  such  extent 
and  character  as  to  warrant  a  limited  improvement  of  the  loc*alitv  by 
the  General  Government,  provided  such  improvement  can  be  made  at 
reasonable  cost. 

The  Board  therefore  recommends  that  there  be  made  an  allotment 
of  $200,  as  recjuested  by  the  district  officer,  with  which  to  make  a  sur- 
vey and  estimate  of  cost.  It  is  reouested  that  the  district  officer  indi- 
cate in  his  report  upon  the  survey  tne  relation  of  the  proposed  improve- 
ment to  the  project  for  l(K»ks  and  dams  u|X)n  Ca|K*  Fear  River,  par- 
ticularly with  respect  to  the  location  of  the  dam  nourest  the  moutn  of 
the  latter,  as  to  whether  such  dam  would  fall  Im'Iow  the  mouth  of 
Livingston  Creek,  and  its  prol>able  influence  upon  this  stream.  It  is 
also  requested  that  the  district  officer  state  in  such  reix)rt  the  present 
and  prospective  commerce  of  this  stream  in  greater  detail  than  appears 
withm. 

For  the  Board: 

A.  Mackenzie, 
Colonel.,  Corps  of  Etujineers^ 

Senior  Member. 

[Fourth  iiid()rw.'meTit.] 

Office  Chief  of  Engineers.  T.  S.  Army, 

Januiinj  7,  1903. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Livingston  Creek, 
North  Carolina, authorized  by  the  Viver  and  harlN>rartof  Juno  13,  liw»2. 

Inviting  attention  to  the  report  of  the  Ikmrdof  Engin«»ers  for  Kivers 
and  Harbors  in  the  preceding  indorsement,  I  recoumiend  that  a  survey 
of  the  locality  as  proposed  to  authorized. 

(t.  L.  (tII.LESI'IK, 

Brig.  Gen.y  Chief  nf  Engineers^  C  S.  Armij. 
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IPllib  liukMirmmLj 

War  I>KrAimiENT, 

A|>pn>vi*d  KM  rf*coniiiiiMid(Hl  liy  tho  Chief  cif  KnfriiuH'rs. 

Wm.  Cary  Sanokr, 

Artiuij  SttT^tarytff  War. 

[Hlxth  Iiii1«ir«a>in«*nl  ) 

Okik'k  Ciiikk  of  Knuinkkrh,  r.  S.  Army« 

KrspiK*t fully  retiirni*4i  t4>  \\w  l^ianl  of  Kii^im*<'rs  for  Uivoix  and 
IlarliorH  with  rtMwrt  of  survoy  as  nMMiiiiiiM»ndod. 
To  Im»  rotunuHi. 
Hy  roiuiiiand  of  liri)^.  (ten.  (iillospic: 

A.  Ma(*kknzik« 

|H.  v«n!h  liMlor«ifn«*iii.) 
lioAltn  OK    KN<ilM:KK8   KOR    KlVKKS   AM>    IIaKHORS, 

Ros|MM-tfiilly  n*turiii*d  lo  llir  Chiof  «if  Kiijriiiot»r*,  TnitcHl  Stat4»H 
Army. 

Till*  lioard  of  Kii^iiH*<*r*«  f«>r  KiviT^  uikI  IIurlK)rs  has  roii*«idf*n*il  the 
a4*c<>ni|wiiy  iii^  n*|>ort  «»f  th«'  distrirt  otiirer  on  the  survey  of  Livinp<tf>n 
(*n*ek.  North  (arolina«  and  the  indorM'nu*nt  of  the  division  enf^ineer 
thereon. 

For  riMiMHtN  «tal<^l  inlaid  n*|M>i1,the  lioard ri>nrurs  with  tiled istriet 
ollif^*r  and  the  diviniiMi  enj^inerr  in  the  opinion  that  the  extent  of  (*om- 
nieree  to  )n*  lM*netited  an<l  the  ndation  of  estimated  (*ost  to  lN>nefits  to 
In*  ohtaincd  are  Mirli  ii.*«  to  nuik«*  rt  desirahh*  for  the  Fnit4*<i  States  to 
impn»ve  Li\  in^^^ton  ( Vi*t*k,  North  (  un»lina.  hy  sna)f)fin^«  at  a  tirst  cost 
of  $*J.<MN^  in  (*«)njun«'tion  with  ^na)f);inLf  oiN'nition<i  on  the  (  a|M*  Fi*ar 
Uiv4*r.  The  question  of  nmint<*nann'  >nouId  In*  left  t«>  lie  determined 
hy  the  etTert  of  the  work  pn»|N>s4*<l  u|N>n  roninierei*. 

For  the  liimnl: 

(*IIAS.  .1.  AlXKN\ 
/, i'ruf,  ft*/,,  ( ** frjuM  *t t  bluifinrt-r*^ 


STRVBY   ok  LIVlNftfrniN   rUKKK,  NORTH   TAROUVA. 

I'mtki*  Statks  K\«:im-:ki{  Okfk'k, 

m 

(fRSKKAi.:  In  compliantv  with  the  inHtnirtion?*  t>f  the  I>f*tMirtnH*nt 
datetl  tfanuarv  17.  VM*^^.  I  have  th«*  h«»nor  to  ^uhmit  the  following; 
n*|N>rt  u|Nin  th**  ••urvry  of  LiviuLMon  ('n*<'k,  Ntirth  (  an»lina.  t4>jfi*ther 
with  a  map*  of  the  liN-ality.  n^nuTtin^  fn>m  said  survey. 
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Livin^.st<>n  Crook  is  a  small  tribiitjiry  of  the  Cape  Fear  River,  which 
it  ontors  from  the  riyht  hand  about  80  miles  above  Wilniin^fton. 
About  4  milos  from  its  mouth  this  crook  is  crossed  by  the  Carolioi 
Central  liailroad  (Seaboard  Air  Lino)  near  the  town  of  Croiilv.  and  as 
far  as  navigation  i.s  concerned  only  the  part  below  thia  bridge  is 
worthy  of  considomtion. 

This  part  of  the  crook  is  a  tide-water  stn^am,  there  beinf^  a  normal 
oscillation  of  about  1  foot  at  the  mouth  and  1>  inches  at  Cronlv.  The 
discharj^o  proi>or  of  the  stream  is  very  small,  but  duriu^f  freshets  in 
the  Capo  roar  this  part  of  the  crook  is  tilled  with  backwater  from 
tho  river,  the  rise  under  such  conditions  amounting  to  as  much  a.s  15 
f(M»t.  During  such  freshets  there  is  of  course  a  large  deposit  of  sedi- 
ment. 

Tho  cn»ok  is  oxcossivoly  crooked,  consisting  of  a  succession  of  sharp 
bonds;  its  drpth  varies  from  over  20  foot  to  a  minimum  of  about  4 
foot;  its  widtn  is  v(mt  irregular,  varying  from  50  to  200  feet.  As, 
how(*vor,  tho  Capo  lM»ar  is  seldom  at  its  low<»st  stage,  and  as  there  i# 
usually  som<»  tide,  there  is  almost  constantly  an  available  channel 
dee|wr  than  4  feet.  AVith  tho  oxc(»i)tion  of  <>  short  shoals,  each  from 
loo  to  400  foot  long,  there  is  a  navigai)lo  channel  of  not  Ies«  than  5 
feet  in  depth  at  low  water.  In  addition  to  the  shoals  navigution  is 
im]x*dod  by  snags,  sunken  logs,  overhanging  trees,  and  sharp  bends. 

The  town  of  Cronlv  is  sui)|>osod  to  contain  alK)ut  250  inhabitant;^. 
Located  hero,  or  in  its  inunodiate  vicinity,  are  4  country  stores,  1 
pino-tilHM"  factory,  I  f4»rtilizor  factory,  I  !)rick  kiln,  4  turpentine  stills, 
and  1  mattress  factory,  tho  latter  not  in  ojXMation. 

The  present  comm(»r<'o  of  tho  crook  is  carried  on  by  tlatl>oats,  timber 
nifts,  and  1  small  tug.  Tho  flatlKmts,  when  loach'd,  require  alx>ut 
4J  f«»ot,  tho  tug  4  feet.  Tht»  detailed  items  of  tho  commerce  areas 
follows: 


Artlj'!*"*.  ,    Toiijt. 


VHlue. 


IMitwurd  IhiiiikI: 

'j.nio.UHihrifk ri.ooo 

r{..'i(X)rf>ri|sor  luiHMviMiil     M.W) 

lOO.dUHvhinKlr" W 

ridu.uiorti't  tiiiiiit-r 1.01)0 

10.WI0rr«i*«.  tirx I. (100 

TOOlMirrt'N  nM%-Kl  MtiirvM 100 


IiiWHnl  Utiiiiil- 

1*1111'  -trnw 

iil'lliTHl  infrrlllllHll*i«'  . . 


tl3.(M» 
7.000 

hoo 

3,000 
2.0U0 

'2,900 


UjV*}  1        27.000 

:'..<M)         9.000 

ItM            5.000 

:*.-•(»•        14.000 

TotHl ll.NdM         41.000 

The  present  available  chann<'l  i'*>utliciontly  diM'p  for  tho  vossi'ls  using 
it,  but  tho  princi|ml  imiMMlimcnt  t4)  <-ommorcc  como  from  tho  snags, 
overhanging  trees,  and  sharp  bcri<N.  For  tlatlMi:it>  thr  water  is  in 
many  places  t(M)  doop  for  ni»ling.  while  tlH»  tugs  are  afraid  of  the  >nngs 
and  tind  ditliculty  in  turning  the  ^harj>  bends.  The  latter  trouble  can 
not  1)0  remedied  (*xco])t  at  an  expenditure  not  ju^titliMl  f»y  the  amount 
of  the  coinmerce:  but  wi»ro  the  >nag^  removed  the  stream  eould  l>e 
used  by  .Miiall  tugs,  and  this  is  about  all  the  improvement  that  is  at 
pi^esent  desired. 
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The  extont  to  whirh  the  total  amount  of  conimt»n*o  would  bo  affected 
by  the  iiiiprovenieiit  of  the  ereek  is  probleniati«*aK  and  would  depend 
larp*ly  u|M)n  the  extent  of  the  improvement.  It  is  thou^ht^  thonifh, 
that  were  the  Htn*am  impn>ve<l  by  the  iTinovul  of  the  hna^  the  pine 
tilM^r  and  the  fertilizer  faetorit*^,  and  |)os.Mbly  the  other  intenvsts  would 
pndmbly  mm*  it  toa^reatA*r  extent  than  at  pn*siMit,  but  it  is  not  iN'lieved 
tliat  this  increase  would  amount  to  mon*  than  alnuit  5«(Nio  tons  |H>r 
annum. 

The  e*»timated  c*OHt  <»f  improving  this  rnn^k  is  alniut  as  follows: 

SiuMorinff  4i  tiiiliv,  at  MM)  |M*r  iiiilo |1,  TliS 

8u|H*ritiU*n«temv  Ami  4M»tititiiri*a(ii« 287 

T«»Ul 2.(100 

To  flrpvlgi*  tht*  (*n«ek  mi  ah  t«>  ohuiii  a  •Vftiot  cluintM*!  40  (ivl  in  width.  an<l  to  init  off 
till*  i*har|Mi*t  U'IhIm  wonl«l  rvt|uin* 

lO.(MN)  i*iil»ir  yiinlH  of  •ln»it)dn>r.  nt  :n>  cvnti* $3, 000 

(\>iitintfpm'itv MJO 

Ti»Ul 3,  ftOO 

It  i*4  lN*liev4Hl  that  this  improvement,  if  obtained,  would  Im'  of  doubt- 
ful iM»nuanen<\v;  the  shoals  would  pn>lmbly  n*-form  after  each  lari^ 
fre^lH^t  in  the  (  ajn»  Fear  Kiver.  and  the  sna^f^in^;  would  ha%'e  to  be 
dtme  over  af^in  from  time  to  time.  The  maintenam*!*  woidd  pmlwbly 
averap*  aiNmt  iM  JNMi  |M*r  annum,  of  whieh  alN>ut  one-fourth  would  \h* 
n*ouired  for  sna^jrinif. 

In  view  of  the  Muall  amount  of  the  present  and  prospivtive  eommeree 
nf  the  *4tn*am  and  of  tin*  fart  that  any  improvement  would  liave  but 
little  |iermaneney,  it  is  m»t  thoii^^ht*  tluit  the  stream  is  worthv  of 
improvement  to  any  larp*  extent,  init  owin>;  t4>  the  proxunity  o^  the 
(  a|)e  Fear  Kiver,  aiid  the  fart  tliat  there  is  on  that  river  a  snaf^inp 

|>lant,  it  in  U^lievinl  that  it  would  \h*  ex|>edient  to  improve  the  creea 
ly  ^na^)rilt^  at  an  estimated  ro«*t  of  $2,<MNi. 

The  mouth  i>f  the  Mn*am  i»»  situatcMl  M»venil  miles  lielow  anv  prob- 
able l<K*k  «*it«'  on  tin*  C  a|M*  Fear,  m>  that  it  would  not  Iw  affeciecf  by  the 
canalizati<»ii  of  that  river. 

Very  n»s|>i»ct fully,  K.  Kvki.ktii  Wixsuiw. 

f  \iptain^  ( \frjMi  iff  Jifif/ifuvrn, 

Hri);.  (ten.  (t.  L.  (tiu.KJU'ii:, 

(Tbroujrb  the  Hivision  Kn^pnet^r.) 


[FlfM  inilfif«nnriit  ) 

r.  S.  KsutNr.KK  OmrR, 

Kesiiertfully  submitted  t«>  the  (*hief  of  Kn)fine4*rs,  TnitiHi  States 
Army,  with  n*4*ommendation  that  the  proj«H*t  for  the  improvement  tie 
appn)ved  t4»  the  extent  re<*omnu*nded. 

/}iri%iun  KnyiiUfT^  South*^i*(  l>iriititm, 
%\u  \vm Hit 
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M   17. 

PRELIMINARY  EXAMINATION  OV  MK'KWOOI)  FOLLY  RIVER.  NORTH 

CAROLINA. 

[PriiitiKl  in  House  IXm;.  No.  '/_>•.).  Fifty-eifflith  CVrngrcSH.  »ecoud  Howlon.] 

War  Department, 
Office  of  the  (.■hief  of  Enoineers, 

Sir:  I  have  tlio  honor  to  submit  hen* with,  for  tnin.sinission  to  Con- 
{(ross,  u  report  dated  .laniiarv  *2*),  IIHK^,  })y  Capt.  K.  E.  Win.slow,  CoqM 
of  Engineers,  on  preliminary  examination  of  Lockwood  F0II3'  River, 
North  Carolina,  anthoriz(»d  hy  the  river  and  harlior  act  approved  June 
13,  11>02.  For  reasons  stated  Captain  Winslow  reports  the  river  not 
worthy  of  further  improvement.  The*  division  engineer,  (kjl.  P,  C. 
Mains,  Corps  of  Engine^Ms,  eoneurs  in  tliis  opinion. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  8  and  14  of 
said  act,  and  attention  is  respectfully  invitcnl  to  the  Board's  report  of 
April  17,  1!*03,  in  third  indor.s(»m(»nt  thereon. 

It  appears  that  this  stream  was  undt»r  improvement  by  the  General 
(iovernment  from  lsi*2  to  lsi»7.  and  that  the  existmg channel  is  believed 
to  l)e  ample  for  the  pn».M»nt  and  prospective  n(»eds  of  the  couimeree 
involved,  which  is  small  in  quantity  and  hx'al  in  chanu'ter. 

I  concur  in  the  conclusions  of  the  Hoard  that  it  is  not  desirable  that 
th«»  United  States  should  untU»rtake  the  further  improvement  of  Lock- 
wood  Folly  Kiver  at  this  time. 

Very  resjK'ctfuUy,  your  obedient  servant. 

(r.   L.  (iILLESPIE,    ^ 

/>/•/'/.  ^/'//.,  chit  r  of  Entjuittrs.  C.  S,  Army, 

Hon.  Eijnr  Root. 

Strr, til r If  of  If///*. 


REPORT  OF  C'AIT.    K.    KVKI.ITII    WlN>i.«>\v.    (OKPS   oF    KNlilNEEKS. 

rMir.l)   ST.\ri>    I'AiJINKKIi    OfFU'K, 

(iENEKAL:  In  compliance  with  your  iii^tru4tion>  t<>  my  predecessor 
in  thisolUce,  I  have  the  h(»nort(>  submit  the  I'ollowint^  rrnort  upon  the 
preliminary  examination  of  Lorkwond  lM>lly  Rivrr,  Ni»rln  Carolina: 

LookwfMKi  Folly  Kiver  i>  a  >mall  >trrain  lo^att'd  in  the  Miutheastern 
part  of  North  Carolina,  and  <>m|)tie>  into  tlu*  Atlantic  Ocean  at  a  |M>int 
12  miles  west  of  the  mouth  of  the  Ca{).-  Frar  Kivrr.  It  is  navigable 
for  a  distance  of  alwut  21  mile*  up  to  a  lounty  bridge  at  the  po-»t-otHcH» 
of  Supply. 

Two  previous  examination^  of  ihi^  rivti-  liavt*  Ikm'h  made,  the  first 
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ir.i>;; 


in  l^*«»nii<l  llif  <»lhi'r  in  |ss7.  'I'lir  r«'|»«ir(H  on  lh«'-i*  i*\iiinin:iti(>ns  will 
In*  fiMincI  in  thr  Annuiil  |{r|M»rt«*  of  tlu'Diiff  of  KuL'Juri  r-*  for  l>^«», 
iwj^n*  *.HH.»,  ami  for  |s»^7,  i»u«r»*  1« •!»!».  A'-roniin;;  to  thi-<  la-^t  i«-|Miri  tlir 
I'IninnrI  of  iIh*  rivrr  uu*^  not  If^s  than  <•  fi*«*t  (lii')i  :it  low  \\:itiT  :i^  far 
hh  tlir  town  i»f  Supplv.  rxrrpt  o\  i  T  ;i  ««trii-^  of  -^IiomIs  roM-iin*,'  :iInhiI  '.\ 
niil<***  «)f  rixiT.  o\iT  w  liirli  tin  n*  \\:i^oiil\  from  I  fiM.t  to  \\  fiM  i  at  l»iw 
wati-r.  Tin*  ri\«-r  wa-*  rr|H»il«Ml  to  Im«  \\oiili\  of  ini|»ro\  I'tiii-nl  \*\  tin* 
(fo\<'rnni«'iit,  and  appropriation^  for  tin*  work  \\it«*  niatli-  li\  ( 'oni:fi-««'» 
in    !**'.♦<»,    ly«l*.   and    !>*'.•  I,    tin*    t«itai    of    tli.--i'    appn»priatii>ii>    U'in;^' 

With  tin*  inoni*v  ina<l«*  a\ailaM«'  liv  tlif**r  appropriation^  MinnMin'd^ 
inif  wan  «lon<'  in  thr  ri\i*r  nn«lcr  a  projt'rt  to  obtain  in  tlii>«  nianiicr  a 
clianni'l  !'»*»  fi'«*t  wiilr  an«l  7  f»*ft  (i<'<*p  at  li»w  watfr.  tin-  <  -liniatiMl  ro^t 
of  wiiirh  wa**  at  lir-l  ^«»jnmi  an<i  wa^  *iili*.iMpi»'ntl\  int-n'aM'il  to 
#4;;.,i»iMi.  \V*»rk  wa*.  U^unn  in  I**:*!*  an«l  wa-  i'oniplcti'<l  in  iv.»7,  tin,| 
rr^nltt'd  in  MTurintf  a  riiann<  I  i»t  !•>  f«'it  l«*a«t  wiiltlian*!  .*>  frrt  lt'a*«t 
ilrptli  at  niran  low  wati'r  frotn  tin*  inlft  to  Lih-LwinhI  Kolly  Mriii^fr, 
o\t'«*pt  tliit»n;:li  two  oliort  *«lioaU  lia\  in;:  a  'ii-ptli  of  :\\  an^l  M  fcrt, 
rro|N*rti\i*l\ .  Till*  n-porto  «if  ilii<«\\o!k  will  in*  foiunl  in  tin'  Annnal 
l<«'|iiirt'«  i»f  tin*  Chirf  i»f  Knj/iini-r*  for  !«*'»1.  |»:i;/i'  I  P'*J:  IV*'J,  pa^'^** 
1177:  l*^l»:;.  pa^rt*  II:'.l':  |vm,  paL"  I"*'*'-:  l^'**'.  paL'»*  I  •*■*•:  1*^'.m;,  pji^i* 
in*»,  ami  l**'»7.  pa^'f  I  H7. 

Sinri'  1^;*7  Mil  woiU  lia^  Kt-m  <joii<-  ii|Hin  tlii^  ri\ii.  and  it-  pn*Hi>Mt 
roiidition  i<»  a-^  folloW'^:  llinr  i-^  a  na\  ii:a)»l«' fliannrl  not  Ir^**  than  .*• 
ffi-t  ih*«*p  at  loA  wati*r  rxn-pt  at  luo  pla*-**^.  On  on«'«»f  tlii**«i'  tln-rt*  i<. 
at  p:*i*^i*nl  an  a\ailal»h' «l«  pill  of  al>«>nt  If  f*'«*t.  Ilil^  i^  m-ar  tin*  month 
of  tin*  ri\«*i.  and  i-  on«*  id  tli**  -^iioaU  rrfrrmi  ti»  a'"»\i'  a**  Udnji"  I'dl 
atter  tin*  ri*^*^iti«>ii  of  o|MMatiiin^  in  1^'.*7.  I'hr  othi-r  ^hoal  i^  "^ituatiM'i 
aUint  4  inilt'H  alNi\f  tin*  iniinth  of  the  ri\rr,  an*!  tliri>injli  it  tlnMf  i^  at 
tin*  pii*M>nt  tinn- a\ail:il»h' a  \n\\  uatiMi  h.innrt  <d  aUint  ."•  fi>rt  in  di-ptli. 
Thi**  -lit»al  i-*  *>iioit.  iN-in^'  onl\  a'Mi'it  l.i<i  vanN  in  h-tiL'th.  At  thi^ 
tmiiit  ri>n^id«'rahh*  iln-dj^in^  \%a^  «l"in«'  dnrin*^  th**  pro.j^i**^^  of  tin- 
nn|>ri»\ t-niint.  hut  it**  l«N-ati>in  i^  «ni-li  that  tin*  int>r«'a*«*d  ih-ptli  ha**  ni»t 
Ummi  mainlaini'tj.      \\  ith  th**  «  \«  i-ptioii  ••!'  tin*  <*hoal  jn^t  m«  ntiiMinl  tlif 

•  lrt-ti<'fd  t  lit  lnf>  U-iii  mania:nid  h\  tli**  ri\  t>i' i  ni  tfnt  to  nrartiiallx 
th«'  fntl  •h-pth  •lii-«lL'*'d.  and  in  «<im>-  |'!ai-«  -  a  n  >tii  caMf  **«  onr  ha^  takrn 
plat  I'.  I  hi-  niat«-i!:d  ii*m<*\i-d  ii\  fin'  dr«'d<j«*  wii^  dtimp-ii  in  :i  |on«j 
l>:tnk  foMMinLTa  iNiiih  r  tor  thr  •  !i:ii!>i'  !.      In  *«>im«'  ptai  <'^  thi^  Imt  k  liv.^ 

U'l'ii   l»ri'a<  lii'd.  anil  thrtini.'h  ll fm-ak-   lh»!i'  ari-,  af  n-itain  -laL'!"* 

of  till'  ti'li'.  <«tron*.'  rto-.^  •niii-nl-  wliii-h  -'•'i  inn^ix  int*'rfiii'  with  tin* 
iui\  i;;alion  of  th«- ii\  i-r.       IIh-  iimi  f'»r -•►nn- nnh- lii-htu  thi* 'irid'^i"  i^- 

virtiall\  oh-^trmtid  f»\   ^naL'-       No  •■\:imiiiitji»ii  u.i-*  inadr  of   tin*  hii. 

Mit  )>oalint-n  whon^*  tlifi  haniiil  tliron«jh  it  r*  |nii!  that  tht-.i-  i*>  at  low 
wat«-r  an  a\ailahlf  d<-pth  of  at  h-a^t  .'•  fi**-!. 

rhi*i»*  i- a  titlal  li-**  in  thi"  ii\iri»f  -i^Hinf  P  f«it  m  ii  tin*  inh't. 
L'liidnallx  d«'«lfa-iiii;  to  alMint  '_*  ft  ft  :.t  thf  Itii-li:**;  and  tin*  na\  iu^aiih- 
d«ptliH  ^*i\  I'll  a(M»\i*  at  h»w  wati-r  aii-  (In-ii-foii*  if«  n-.i  i-d  l>\  thi^ditfi-i 

•  ini- at  liiL'h  wat»r.  Tln-r*'  i-  llii'itf«'i»- a^  la?  a-  >Mi'p'\  .i  na\  ii;a'»l«- 
«  hanml  at  and  n«-ar  hi*/h  w:i|i|  nf  ii<t  h-^^  than  .'•  U*  I  in  !•  ;  rii.  I'hi^ 
i"*  lM*li«'V«'d  to  Iw  a»nph'  i*»y  tin-  \r«<»i>|H  now  n.n  ii.'atin-j'  it.  a  !  it  i-  !M»t 
lM-lir\id  that  t  hi*  romnit;  •  I*  i^  i»f  oiitli<  i*-nt  itn|Mirlafh  •- !••  jn- 1 1 1  \  laiL^'r 
\«'-««'U  l«»  •■li'jajji'  in  llii>  tiad*-. 

Till'  inipro\i'iii4-nt  t*»  ^»'  d<  -'ii-d  in  thi-  ri\«'i  i-  thi  ninov.t!  of  th«* 
*«ho:iN  and  of  th«*  ti'oiilili^nti.i-   «na^'^:  and   tin- i  !<•  ini:.  •<'    tlit>   jiartial 
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closino,  of  the  breaks  in  the  old  bank.  The  removal  of  the  shoals 
woula  require  the  drodmn^  of  about  10, iXK)  cubic  yaixls  of  uiat«rial. 
and  it  is  certain  that  the  improvement  thus  obtained  would  bo  only 
teni])()nirv.  To  close  the  breaks  in  the  bank  would  requin's  the  con- 
struction of  alK)ut  500  linear  feet  of  pile  dike,  but  it  is  probiiblo  that 
such  a  dike  would  be  destroyed  by  the  teredo  in  a  few  year**.  Any 
other  form  of  dike  would  be  very  expensive. 
The  estimate  of  the  cost  of  the  alx)ve  work  is  as  follows: 

10,(M)n  cubic  yards  of  drt'cljring,  at  80  cents $.'{,0011 

5(H)  linear  feet  (►f  dike,  at  -i^T. 2JiOO 

Sna^iny;  V2  niilt^s  of  riv4*r,  at  ^2()0  i>er  mile 2, 400 

Siii)erinten<lence,  continjrencii'H,  alwut  20  j)er  cent 1, 600 

9,500 

The  exports  from  this  section  of  the  country  are:  Cotton,  produce, 
fish  and  oysters,  naval  stores,  lumber,  and  its  products.  It  is  esti- 
mated that  the  total  amount  of  exi^>rts  and  imports  to  and  from  this 
region  d<K»s  not  excised  5,0^  tons  i)er  annum,  of  an  estimated  value  of 
Ji>lOO,(MM>.  Since  the  be<^inniny  of  the  work  of  imj)rovement  there  haj» 
l>een  a  {^mdual  increase  in  the  comnuM-ce  of  this  river,  but  the  increase 
will  prolmbly  })e  chan^e<l  to  a  decrease  in  the  coming  year,  as  a  large 
mill,  the  luml)er  of  which  has  formed  the  largest  sin<(le  item  of  com- 
merce of  the  river,  is  about  to  close,  owing  to  the  exhaustion  of  the 
timber  supply. 

Pnictically  all  of  th(»  produce  of  this  repfion  is  sent  to  Wilmington, 
and  practically  all  their  supi)lies  are  drawn  from  this  ]M>int.  If  MMit 
overland,  this  mtMchaiidisc  nuist  be  hauled  ov<'r  sandy  roads  a  distance 
of  about  IM)  milc^.  If  st»nt  l)V  water,  they  nuist  In*  taken  down  Ijoek- 
wood  Folly  Kiver  a<*ross  the  har,  throuj^h  theo|>en  oc(»an  for  a  distance 
of  about  \'2  miles. and  then  uptheCape  Fear  Kiver.  This  trade  is  car- 
ried on  ex«*lusivelv  l>v  sailin*^  vess(»ls  and  is  naturally  >iibject  to  fre- 
quent  delays  on  account  of  the  weather  and  from  other  causes.  It  is 
estimated  that  it  r(M|uires  ordinarily  al»out  two  week^  to  make  the  trip 
from  Supply  to  Wilmintrton  and  bark.  I'nder  the  circumstances  the 
<h»lay  of  a  few  hours  waitinjr  for  a  hij^di  tide  at  th»»  ^hoal  is  of  but  little 
iin]M)rtance. 

There  is  inclostnl  a  sketch  "  >howin«r  th«*  denth  of  the  river  channel 
at  various  points,  the  liK'ation  of  theshoaU,  and  the  bn*aks  in  the  Imnk. 

From  a  <*onsideration  of  tin*  facts  stated  al»o\i',  the  amount  of  the 
conuneiee  of  the  river,  its  probable  d(»erease  in  the  future,  the  ditTer- 
ence  in  time  neces*i:irv  fi>r  the  overlanci  and  water  trip,  the  facts  that 
at  liij^h  water  tin*  na\  it^ablc  depth  is  suflicient  fnr  tlie  vrn^ds  now  n^in;j 
the  river,  and  that  any  iniproveinent  obtained  will  be  only  tem|>orarv 
and  will  retpiire  constant  maint«Miance,  it  is  my  opinion  that  the  river 
is  not  worthy  of  further  ini|U'ovement. 

No  further  survey  i*-  reeonnnended. 

Very  res|H»etfully,  K.  Kxklktii  \\'iN>i.nw, 

Brig.  (Jen.  (i.  L.  (iiLLEsriK, 

(  7/  If  f  of  h)nfiii<  /  /'.v,    / ',  X.  ,  1 . 
(Throu*rl»  the  Division  F^nginef»r. ) 

"  Not  ]»rint(iL 
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{Flnt  ln«tnr«pin«-nt ) 

U.  8.  EsoiNKKK  Ofkick, 

I{i»^|MM*t fully  •*iil>initt4'(I  to  \\w  C'liiof  of  Eii;riiH»«»rs.  ruitinl  Stat<»s 
Arni\. 

I  roiiciir  ill  tlu»  view?*  of  the  (li>trirt  imij^Iimmt. 

Pktkk  C\  IIainb, 

/Piri^inn   A'/if///*/fr,  Simt/ifiiJtt  /^irtMtaii. 

(!Hwt»ml  tn<l«>rNrtnfnl  ] 

OkKHK  flllKK  OK   KMilNKKKis  T.  S.  AkMY. 

R«»»i|M»rtfiilIy  n»fi»rnHl  to  tho  lUw!tt\  of  Kn^jfirnvr*  for  Uivern  and 
IIurlMifNi,  con«4titiit<Hl  hv  S^iTial  ()nl«»iN,  No.  i^i,  Ht'ad<|UHrtcrs«  Corpn 
of  Kii^ino4*rs,  M*rifs  of  li^»:2.  for  <Min>i(lrrHtion  and  recotuinondation^ 
H.M  n'«|uirr<i  hv  MM*tioii  :{  of  tin*  art  of  Jiiii4>  13«  liHhf. 

Hy  coiuiiianii  of  Uri^.  Uen.  (i illo-npu*: 

A.   MArKP.NZIK. 

(  'itfoNt  /,  ( 'orjfM  «tf'  Hftijlitt  r  rn, 

;i  fiinl  ififliif^riiu'iit ! 
lt«lAltI>   OK    Kn(;INKKKN    K(»K    UlVKKM   ANt>    IIaKIIOUS, 

H4**«|i4*rt fully  n*turn<Hl   to   tho  t'liief  of   Kn)riiii'«*i>,  TnitiMl  Static 

AlMl\  . 

I  hr  IkmnI  of  Kii)rimN>r.H  for  Kivorn  and  IlarlMits  has  «*oiisidonMi  th<* 
wiihiii  rr|N>rt  of  th«*  (li^trirt  otGcvrand  th^*  indor?H'im*nt  of  tbt*  division 

riii^  ri\rr  wa-*  un<h*r  improvement  hv  the (tonpriiKiovcrnmont  from 
lv«i'  ti»  1**'»7.  I)n'tl^iiijr  o|M>rations  during  this  |N*rio<i  resulti^d  in  a 
rlmniH'l  \\itli  a  l<*a<«t  <l«*|itli  of  alnMit  *t^  fiM't  at  hlffb  tid«*.  Tin*  channel 
apiN'arN  t«i  ha\i*  niaintaiiie<l  it.M^lf  fairly  W(*ll«e\(*f*pt  at  one.Hh<NiL  wh«*n* 
no  dit^d^ihi:  ran  U*  «*\|HM'te«l  to  have  a  |N»rnmnent  lM*ni*tirial  etTivt. 

The  «-<inini«*rt*e  i*«  **umll  and  hieal  in  chararter,  and  the  exi>titi^  chan- 
nel i-  U'lirxi-^l  («•  Im*  amiili'  for  pre*»ent  an<l  proH|H»rtive  luM^ds. 

F«>r  th«*  tt*:iM>ii^  HiatiMi.  tht*  lUmnl  i^of  opinion  tliat  it  i<»  not  d(*^irahh» 
that  the  Cniti*'!  States  shtuild  undertake  the  further  impn>veiiient  of 
I^N*kw(MKl  Folly  River,  North  Carolina. 

For  the  Ikiard:  II.  F.  IIoim:rh, 

Senior  S/t'ftibrT  /Wsr-ftf, 

M  i8. 

rUII.lMINAKY  KXAMINATInN  ANDSfRVKYOK  NKl'SK  RIVKK.  NoUTii 

<*AKnl.lNA.  KK«»M  <iOUlSlM»Rt)  Tt»  NKWHKKN. 

|i*ntitr>l  III  lioiiar  I»i«*   Nm  rH».  KlftyH-lfflah  CiniKn^  irit-Kii'l  ••^vlitti.) 

WaK    I>KI'AirrMKNT, 

Okkic'k  t»K  Till:  CiiiKK  OK  Knoinkrrs, 

Stir  I  have  the  honor  to  nuhmit  hon^with,  for  tnin**iiiis>it)ii  ti»  (*oii- 
pre-*.  n*|MirtH  of  Au^ni^t  2-',  1*.*<»'J.  t>y  (apt.  K.  W.  Van(\  Luca^«l^>r|K 
(»f  Kn^riiH-t^rs  U|M>n  preliminary  exaniinati<in«  ainl  of  IKHx»iiibi*r  Vi^ 
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dosing,  of  the  l)iv:iks  in  tin*  old  Iwink.  The  removal  of  the  n:hoaIs 
would  require  tlie  dnMl«(in«j^  of  about  1(),()0<)  eubic  yaitls  of  nmterial. 
and  it  is  certain  that  tlu'  improvement  thus  obtained  would  Ih»  only 
temponuT.  To  close  the  breaks  in  the  Imnk  would  re(|uin^  tluM-on- 
struction  of  a))out  500  linear  feet  of  pile  dike,  but  it  is  prolttible  that 
such  a  dike  would  b(»  destroyed  by  the  teredo  in  a  few  years.  Any 
other  form  of  dike  would  be  very  expensive. 

The  estimate  of  the  cost  of  the  al>ove  work  is  as  follows: 

10.U)0  ruhU'  yanls  <»f  dnMljrin^',  at :{()  (vnts ?3,  «¥1ii 

niH)  liiu'ar  fivt  <»f  «likr,  at  J?.'> 'J^Tun) 

Sna^iii^  lli  iiiih*H  of  river,  at  S^2(K)  per  mile 2, 4i*U 

Sii|)eriiiti»ii»loiu*e,  contimreiu'ieH,  alKjiit  20  jxjr  (H»iit 1,  «iOO 

The  exports  from  this  section  of  the  country  are:  Cotton,  produce, 
tish  and  oysters,  naval  stores,  lumber,  and  its  products.  It  is  esti- 
mated that  the  total  amount  of  exports  and  imports  to  and  from  this 
rejifion  d<M\s  not  excised  r),oo()  tons  pt»r  anmun.  of  an  estimated  value  of 
^1«M.»,(HM».  Since  th(»  lM»<rinninjif  of  the  work  of  im]>rovement  there  lia> 
lHH»n  a  ^nidual  in<'reasc  in  the  conmuM'ce  of  this  river,  but  the  increase 
will  probably  ]»e  chan<ifcd  to  a  decrease  in  the  coming  year,  as  a  large 
mill,  the  lumber  of  which  has  fornuMl  the  largest  single  item  of  coni- 
mer<*e  of  the  river,  is  about  to  close,  owing  to  the  exhaustion  of  the 


timber  supoly. 

Practically  all  of  the  prodi 


luce  of  this  region  is  si»nt  to  Wilmington, 
and  pnu'ti«-ally  all  their  supplies  are  drawn  from  this  )>oint.  If  stMit 
overland,  this  merchandise  nmst  be  hauled  over  sandy  roads  a  distance* 
of  about  >»0  mile^.  If  S4'nt  bv  water,  they  must  Ir'  taken  down  IxK*k- 
wood  Folly  River  across  the  l)ar,  through  theoi>en  ocean  foradistan<r 
of  about  I'J  miles,  and  thiMi  up  tln^C'ape  Fear  River.  This  tnide  is  car- 
ried on  exclusivelv  bv  >ailinir  vessels  and  is  natundiv  subject  to  fre- 
<|uent  delays  on  account  of  the  weather  and  from  otlu'r  causes.  It  is 
estimated  that  it  reijuires  ordinarily  about  twi)  weeks  to  make  the  trip 
from  Supply  to  \Vilmin*rton  and  back.  I'nder  the  circumstance^  the 
delay  of  a  few  hours  waiting  for  a  high  tide  at  tlie  >hoal  is  of  but  little 
importance. 

'hiere  is  incloscnl  a  sk»»tch  "  >ho\ving  the  denth  of  the  river  channel 
at  various  points,  the  hn'ation  of  the  shoals,  and  the  breaks  in  the  bank. 

From  a  eonsi<leration  of  the  facts  stated  above,  the  amount  i»f  tlie 
commeree  of  the  river,  its  probabh*  decn»ase  in  the  future,  the  ditTer- 
enc(»  in  time  neces^fn'v  for  tlu*  overland  and  water  trip,  the  facts  that 
at  high  water  the  navigable  depth  is  sullicient  for  flu*  vessels  now  using 
th(»  river,  and  that  any  improvement  obtaint'd  will  be  only  tempcu'ary 
and  will  re«{uire  <'on^tant  m;(iMt<M)ance,  it  is  my  opinion  that  the  river 
is  not  worthy  of  further  iniproviMiient. 

No  furtlwr  survey  i-*  reconnnended. 

Verv  re^^iM'ctfullv,  K.  K\  klktii  \Vinsi.(>w. 

Hrig.  (len.  (i.  L.  (lii.i.KsriK, 

( '/t/t  f  t>r  I'. II ij / //r '  /•  V,  I ,  X.  .  1 . 
(ThroiiMrJi  the  Pixi'-ion  Kngineer. ) 


■  N<ii  jirinti'«L 
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(Flrvt  llMlnrarmmt  ) 

U.  8.  Enoisekr  Offick, 

Iitilt!tnorf\  Mt/.n  •/*#/«  r/« fry  J!f^  IffffJ, 

K«»s|)«u't fully  >u)imitt4'(i  to  tho  Cliu»f  of  Eii>rii»tH»rs,  riiiUnl  States 
Ariii> . 

I  4'<»iirtii'  ill  i\\v  view?*  of  the  cii?*trirt  eiij^iiM»er. 

PtrTKK   C.   IlAIXft, 

[PSvivitPh  Kht/iNefr^  StntthfUnt  /h'tUMitnt, 
(Second  lnt|4irK>mrnt  ] 

OKKin:  (*iiiKK  OK  Kncinf.f.kk  r.  S.  Army. 

Fthruary  •>,  liKfJ, 

lteH|M»et  fully  referriHl  to  the  Ikxihl  of  EnRinoers  for  Hi  vent  and 
llurUifx,  constitutcHl  h\  S|M»eiHl  Orders,  No.  iW,  IIead(]UHrtors«  Corpn 
«»f  Kii^itHvrs«  S4*ries  o/  P.M>:f,  for  <*onHi(lerHtion  and  nicouimeiuiHtion, 
\if*  nM|uiri*<i  hy  s4H*tion  W  of  the  art  of  .luiie  13«  11H):2. 

By  cuiuuiand  of  Bri^.  Ueu.  (lillespie: 

A.  Mackkxzik, 

i  \Jont  /,  (  orjtM  of  Htujittt  *  rn. 
■1  hlnl  ln«l«ir*rnirnt  I 

li4UI{l>  (IF    K\(ilNKKKh   l^^>K    UlVKKM  AM)    IlAKnc>KS« 

Kr**|N*rt fully  n*turneil  to  the  Chief  of  Kn|finet*rs,  rnittnl  States 
Aiiiix . 

1  h«*  IWmrd  of  Kii^fineers  for  Rivers  and  IIarlK>rs  has  c^asidereil  the 
u  iihin  re|M»rt  (»f  the  district  otliivrand  the  indonM*ment  of  the  division 

ni^iiieer  then^Ml. 

riii-  river  wa-  under  improvement  hy  tho(ieneral(fovornnient  fn>m 
l^'.i*.'  t(»  lv*7.  I>nMi^iii)r  ci|N*nition.*«  during  this  |M>ri(Mi  resulted  in  a 
rhaiiiMd  with  a  lea^^t  drptli  of  alMUit  U\  fe(*t  at  hiffn  tide.  The  channel 
a|»|MurH  t4i  have  niaintain«Ml  itself  fairly  well.exrept  at  one  shoal,  where 
ii<»  dnHl^inir  ran  U'  ex|HH*tiHl  to  liave  a  |)ernianeiit  iM*netirial  eHf4H*t. 

TIm-  (Miiimcrre  in  >niall  and  IcN-al  in  cliarai'ter,  and  tin*  exi»*tin^  chan- 
nrl  i**  lH«lii»\iM|  til  In*  aiiiiil**  for  pn»M»iit  and  pn>H|M»etive  m^Mt^t. 

F<»r  th«-  riNiMin**  MaliMK  the  Ikmiil  i>%of  opinion  timt  it  i?*  not  de^irahli* 
that  th«*  liiiti'd  Stat4*s  should  iindi*rtake  the  further  improvement  of 
I^N-kwoiHl  K(»lly  Uiver,  North  Candina. 

For  the  IWwrd:  H.  F.  IIoinsf>. 

J/(fi/#/r.  i  ^oTfn*  of  /\Ni/tn*frM^ 

St'Nior  J/fftibtT  iVtJk'Ht, 

M  i8. 

PKI  LIMINAKY  KXAMINATION  ANDfil'RVKY  OF  NKfSK  RIVKU,  NOKTll 

rAKuLINA.  FK«»M  (tOLDSlMmo  IN)  NKWBKKN. 

tl*niitril  tn  llouM*  Ikir.  Nil  tA^.  Klfty-rlirlilh  runcn-w.  ••t^tm)  •••vtiitt  ] 

NVaK    DKrAICTMKNT, 

OmcE  or  THE  CiiiKF  OF  Knuinf.rrs, 

Sir:  I  have  the  lio  ^'^  transmission  to  (  on- 

fpnoKN  rpporia  "^""ii  C  lAicas,  ( *or|is 

of  Ew  ^  U^^mVy^x  VIh 
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1908,  by  Capt.  R.  P.  Johnston,  Coips  of  Engineers,  upon  survey  of 
Neuse  River,  North  Carolina,  ''from  Goldsboro  to  Newbern,  with  a 
view  of  securing  a  depth  of  3  feet,"  authorized  by  the  river  and  har- 
bor act  of  June  13,  1902. 

Neuse  River  is  at  present  being  improved  b}  the  United  States 
under  a  project  which  provides  for  securing  a  channelway  clear  of 
obstructions  and  8  feet  m  depth  from  the  mouth  up  to  Newbern,  4 
feet  in  d<»pth  up  to  Kinston,  and  3  feet  deep  during  9  months  of  the 
year  up  to  Smithfield,  50  miles  above  Goldsboro.  The  object  of  the 
present  investigation  is  to  secure  a  depth  of  3  feet  throughout  the 
entire  year  between  Newbern  and  Goldsboro. 

As  a  result  of  the  preliminary  examination  it  appeared  that  the 
stream  would  be  worthy  of  the  further  improvement  proposed,  pro- 
vided tlie  work  could  be  accomplisjied  at  a  reasonable  cost,  and  a  prelim- 
inary survey,  to  be  made  in  connection  with  the  work  of  improvement, 
was  authorized. 

This  survey  was  made  during  the  low-wat<ir  period  of  1903,  and  in 
his  report  of  December  12,  1903,  Captain  Johnston  expresses  the 
opinion  that  the  only  way  to  insure  a  3-foot  depth  all  the  year  between 
Newbern  and  Goldsboro  is  by  means  of  locks  and  dams,  ])ut  that  the 
existing  commerce  is  not  sufficient  to  justify  the  cost  of  such  canaliza- 
tion of  the  river.  He  believes,  however,  that  a  decided  improvement 
could  be  effected  b}^  a  judicious  further  application  of  dredging  and 
regulation  works  in  the  open  channel,  and  that  the  river  is  worthy  of 
such  additional  improvement.  He  estimates  that  §10,000  a  year  for 
two  years  could  be  profitably  expended  in  securing  the  work  already 
done  and  in  additional  works. 

In  forwarding  this  survey  report  the  division  engineer,  Lieut.  Col. 
James  B.  Quinn,  Corps  of  Engineers,  expresses  a  doubt  as  to  the  pro- 
priety of  any  further  improvement  of  the  river  between  Goldsboro 
and  Kinston  (respectively  94  and  50  miles  above  Newbern),  and  says 
that  probably  the  requirements  of  the  river  below  Kinston  might  be 
f ull}'^  met  by  an  aniuial  approj)iiation  of  $10,000  for  four  or  five  years 
for  the  purpose  of  restoring  old  dikes,  removing  snags,  etc. 

These  reports  have  been  referred  for  consideration  of  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  required  by  sections  3  and  14  of 
the  said  act  of  June  13,  1902,  and  attention  is  respectfully  invited  to 
the  Board's  final  report  of  March  14,  1904,  in  seventh  indorsement 
thereon. 

In  view  of  the  data  before  it,  the  Board  presents  the  following 
conclusions: 

The  improvement  of  the  river  between  Newbern  and  Kinston  by  oj)en-channel 
works  to  secure  a  3-fo()t  channel  is  practi<'able,  l)ut  the  cost  of  such  improvement  is 
too  ^reat  to  be  justified  by  the  resulting  l)enelit«<. 

The  improvement  of  the  river  between  Kinston  and  Goldsboro  to  secure  a  3-f(X)t 
channel  is  i)racticable  only  by  canalization,  and  at  a  cost  wholly  incommensurate 
with  the  resulting  l)enefits. 

The  Board  is  therefore  of  the  opinion  that  it  is  not  advisable  for  the 
United  States  to  undertake  the  unprovement  of  the  '* Neuse  River, 
from  Goldsboro  to  Newbern,  with  a  view  to  securing  a  depth  of  3  feet.'- 

I  concur  in  the  opinion  of  the  Board. 

In  connection  with  this  investigation,  however,  consideration  has 
incidentally  been  given  ))v  the  Board  to  the  question  of  improving 


APPKNDIX    M  "RKI*<>RT   OF   OAFTAIN    JiUINSTON.  1527 

NfMisi*  Uiver  In*Iow  NVwIiorn,  ami  on  this  |M>int  it  submits  tlio  followini; 
cNHirlusions: 

Tin*  iiiijinivfim'nt  <»f  ihf  ri vor  Im»Iow  Ni»wl¥»m  liy  «ln*<l^ti){  to  «M-nn*  a  rliannel  H 
ft^*t  (It***!)  lit  <l«ii<l  Inw  m'Nt<'r  in  |ini4*ti<ml»l«*  At  Aiiit<tiiimti><l(*«Nit  of  aU»tit  $14,(NI0,  m'htrh 
!••  amply  jiMitit**!  tiy  th«*  n-^iiltiiiK  lM*iH*lit;4  tn  i^miiiivro*. 

Tilt*  I'haiin**!  U-lou  N«<w  U-rn  nin  U*  timiiiUiini**!,  An«l  the  i*oiiiiiu*ri<t*  alM>vo  Newlwrn 
iiiali'rially  aith'tl,  h\  Jniltrintf  aii<l  MiufnrinvTAii*!  tln^iHtiijiiionjil  iiM*of  t4MiitH»rmry  t*xiH^ 
<it«*titrt.  at  an  annual  ifftimatiNl  n*(t  of  $«»,iii)ii.  Hhirh  i-  juMirtt*«l  hy  tlM*  rvmilting 

'I\>  rnrrv  out  thin  iikmIIHihI  projivt  for  NtMiso  KiviT,  wiiirh  is  riHHim- 
iiumkIihI  l»y  tilt'  lioiini,  iin  initial  appropriation  of  $2<>,(NMI  is  needed 
and  ^^iNNi  unntially  tlit'ivaft4*r  for  nmintenaiuv. 
Vorv  r«»siH*rifiill\\  vour  uU^iliont  M»rvant, 

A.  Ma(*kknzik« 
lion.  \\m.  II.  Ta>t, 


PKKI.IMINAUY    KXAMINATION    OF   XKl'SK   UIVKR«  NORTH   <*AROIJNA^  FROM 

4a>l.l»S|U>RO   TO   NKWHKKN. 

rMTKr>  Statks  KNr.iNKKR  Off  CK, 

(iKNF.RAi.:  hi  <*oinplian(H«  with  in*«trnrti<»ns  i^nitaincHl  in  letter  frooi 
\our  otii(*4*,  (lat<*d  June  *SX  VM^"<i.  I  liavi*  tin*  hoiKir  t4)  Milimit  the  follow- 
ing prrliininary  n»|Mirt  on  **  NeiiM*  Uivrr,  fn>m  (foldHlN>ro  to  NewlN^m, 
with  a  view  to  M»riirin^  a  depth  of  thn»t»  f<H*t/' 

N«»  pn*litniiiarv  examination  uas  niade«  the  data  n<*eesHarv  for  thin 
n»iN»rt  U»in>:  aln»atly  on  tile. 

\<MiM*  Ki\(*r  riM'H  in  tvntnil  North  (*arolina  and  flows  in  a  south- 
eantialy  tlinNti<»n  into  PainlitMi  S»inid.  (icildslNiro  and  New)N*rn  art* 
r«*}«|MM*tivrly  VM  and  4«i  niih***  aU»ve  it,**  mouth,  the  |)art  under  present 
oiiiHidiTiition  iN'iii);  *.M  niilr*'  lonj;. 

TIm»  ri\t'r  luiH  lHM»n  iin«lrr  improvement  by  the  (lovernment  since 
IhT^.a  total  of  ^^n;,;><io  having  I NM>n appropriated  and  siMMit  in  dnnie- 
in^  and  rmiox  iii^  war  olMnirtions  m*ar  NrwlH»rn,  in  rh^arini^  the 
stiM*am  of  Mia|:"N  lojf^,  rte.,  a.«*  far  a**  Sinithtield,  M  miles  aUivi*  (tolds- 
lM»n».  and  in  n>ntrartin^'  tli<'  strram  tN*tu«H»n  NewlN»rn  and  Kinst^m 
by  the  (N»notrurtion  of  nvrr  .'iojnhi  f«»«.t  of  <<j)ur  jetties.  li(»twtN*n  ls7H 
and  I'^t*^  the  4*\|H*n4litiin'Hii\4»rap*<l  iirarly  ^r.^<MHi|innually,  and  pro^- 
n»HH  waH  rom|iarativrly  nipitl,  the  low-wat4M*  drpth  lM»injr  nMxirted  in 
I  MM  an  \\  f«M't  in  the  .*»<»  mih»s  from  NVwImtu  to  Kinston«  but  sim-e 
lv*L'  appropriations  luivr  Inmmi  iiuirh  Mimller  and  the  <*x|N»nditures 
ha\r  a\«*ni^Ml  h*H.H  than  ijS*»jhn)  annually,  iK^irly  all  of  wdiirh  has  Imm^u 
n^^odtnl  for  kiH>piii^  tlM»  rhaiuii*l  frre  from  ?»nair«*,  •.luiken  lojrs.  rt**. 
Tht*n*  has  Innmi  a  (*onMN|u«*nt  (i<*t4*rioration  in  the  ]«*tty  HyMem  for  lat^k 
of  nmintenaiiee,  nhieh,  t«»;r|.f|M.r  with  thr  low*»riiijr  of  tin*  h»w- water 
h»\4*l  following  till*  nhrinkap*  in  vnjunifof  the  ntrram  during  dry  H(»a- 
w»ii**  (a  n»?»ull  of  ihi»  ruttinir  uw:i\  of  fonM'^K  ha.**  resulted  in  a  re«luc- 
tion  t4»  1  f<M>t  <»f  the  j^verniii};  <l<*ptli  to  Kinston. 


1528      BBPOBT   OF   THE   OHIEF   OF   BNGINEEBS,   U.  8.   AB1CT. 

■ 

The  project  of  1878  included  obtaining  a  4-foot  low-water  depth  to 
Kinston,  and  in  1891,  when  the  governing  depth  was  reported  as  3  feet, 
the  additional  cost  of  increasing  to  4  feet  was  estimated  at  $25,000  to 
li^(),0(K).  Although  it  has  since  decreased  to  1  foot,  there  is  stall  a  4- 
foot  low-water  channel  to  Biddies  Landing,  27i  miles  above  Newbem, 
leaving  only  22^  miles  below  Kinston  over  which  the  governing  depth 
is  less  than  the  desired  3  feet.  The  fall  in  the  river  during  low-water 
stage  in  those  22i  miles  is  13  feet. 

No  work  other  than  clearing  has  been  done  in  the  44  miles  between 
Kinston  and  Goldsboro,  and  there  are  no  data  available  as  to  slope, 
which  is  probably  greater  than  l^elow  Kinston.  There  is  hardly  less 
than  50  feet  fall  in  the  (y6i  miles  of  river  requiring  improvement  in 
order  to  obtain  a  depth  of  8  feet  to  Goldsboro. 

The  commerce  on  the  river  above  Newbern  was  66,000  tons  in  1901. 
and  consisted  principally  of  timber,  cotton,  fertilizers,  and  general 
merchandise.  It  was  carried  on  8  steamers  drawing  from  1^^  to  4  feet, 
1  of  which  ascended  as  far  as  Goldsboro  and  3  as  far  as  Whitehall, 
74  miles  above  Newbern.  The  Goldsboro  steamer  has  been  laid  up 
since  Maj',  not  for  lack  of  water,  but  because  freight  was  not  offered 
in  paying  nuantities.  It  is  prolmble  that  the  amount  of  freight  offered 
is  materially  affected  bv  the  uncertainty  as  to  trips. 

With  the  data  available  it  can  not  be  stated  wiUi  certainty  just  what 
means  nuist  be  employed  to  accomplish  the  desired  improvement.  It 
may  be  possible  to  obtain  3  feet  depth  to  Kinston  under  the  present 
jettying  and  dredging  project,  but  alwve  Kinston  canalization  would 
probably  be  necessary,  the  cost  of  which  would  probably  not  be  war- 
ranted by  the  amount  of  commerce  affected.  Tnese  questions  can  be 
determined  with  certainty  onlv  after  a  survey,  estimated  to  cost  $500, 
and  in  view  of  the  commerce  interested  and  the  large  amount  already 
expended  on  the  river  such  a  survey  is  respectfully  recommended. 

There  is  an  available  balance  of  about  5^13,000  to  the  credit  of  this 
improvement. 

Very  respectfully,  E.  W.  Van  C.  Lucas, 

Captain  y  Conpa  of  EngineerB. 

Brig.  Gen.  G.  L.  Gillespie, 

Chhf  iif  En<ihu'f'rH^  U,  S.  A. 
(Through  the  Division  Engineer.) 

[First  iiuloi>omeiit.] 

U.  S.  P2noineer  Oftice, 

Iialtin(4Pre,  M(L.  AiujuMf  i^o^  1902, 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Armv. 

The  district  engineer  recommends  that  a  survev  be  made  to  deter- 
mine the  advisjibility  of  the  improvement  of  the  nver.  S^'tion  14  of 
the  law  of  June  1:5,  11*02,  however,  recjuires  that  the  advisability  of 
the  improvement  must  })e  determined  })efore  a  survey  can  Im»  made. 

I  am  of  the  opinion  that  the  river  is  worthy  of  improvement  if  an 
improvement  can  be  made  at  reasonabh*  eost.  Judging  hy  the  re|X)rt 
of  the  district  engineer,  1  pi*esume  that  is  his  opinion  also. 

1  recommend  that  the  survey  be  made. 

Peter  C\  Hains, 

( 'tHim » /,   ( %*rpx  f ; f  Ku ij nit* /w, 
I>h^iHlifn  Enff!fUvt\  Suutluat^t  iJlriMtim, 
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[«<•■<  iiImI  ltiitiffiw>l|l«>nt   I 


Waii    DkI'AICTMKNT, 
OfrYH'K  OF  TIIK  I'llIKK  OK    KNtilNKKKS, 

Kiw|KM'tfully  roforn».l  !•>  X\w  lUmnl  <if  En^ritirors  for  Rivrrs  and 
IIiirlNirs,  oonNtitiit4*<i  ^»^  S|M»ri:il  Ordrrs,  No.  lM,  llmdi|imrt<*rs,  (\»ri>H 
of  Kii^iiuHTH,  S4»rirs  of  P.M>i\  f«>r  oxuinitiation  tind  n»viow. 

•  •••••• 

\\\  roiiitimiid  of  \\t\\i.  (fOii.  (iillospif: 

II.  F.  II01KJK8, 

[ThinI  in*1or«*mrnt.] 
IioAICI>  or    KN«ilNKP.Kf«   FOR    K1VRK8  AND   IIaRRORH, 

WtinhuHft^th^  Ik  f '.,  January  is^  IfH)^ 

K4'M|MM*t fully  n*tiinM'd  to  tho  Chiof  of  Kn)^inet»rs,  rnit«Hl  Stateb 
Army. 

1.  Tli«»  within  iind  tho  acc*ompanyin^  roixirt^  on  preliminary  oxami- 
nation  and  Mirv<*y  of  **  Noii^m*  Kiv(*r«  fnmi  ifoldslK>n>  to  N<*\vlM>ni,  with 
a  \  i<*w  to  MM'iirin^  a  d«>|itli  of  tlinn*  fo«>t/*  and  tho  ind«>rs4*mont.H  of  the 
di\  inion  rn^ini*4»r  huvi*  lN*t*n  <*xamin(Hi  and  ri'viowinl  by  th<*  lUwrd  of 
KnjfimMTH  f«ir  Kivi»rs  and  llarlK>rs. 

1*.  Thi"*  rivi»r  haM  Inn^n  un<hT  im|>rovom«»nt  by  tho  Tnit^Mi  States 
••inn*  ls7h.  Th«»  pn*M*nt  approved  oroji»<'t  '*!**  in  dear  the  river  of 
«>lMnieti«>nH  nnd  obtain  N  f(H*t  deptli  to  NewlN»rn«  4  fi^'t  to  Kinston. 
ami  :t  fts*t  during  nine  months  of  the  yt^ar  to  Smithtield/*  Kinst4m« 
(tohUlion>.  anti  Smithtield  an\  n»M|)eetivelv*  t^K  !M«  and  ir»o  mih'salN>ve 
NeulM»ni.  The  whiile  reiieh  under  (*on?«i«Ie  rat  ion  i-  then^forc  (*overod 
by  the  f*xistin|f  approvcnl  proje«'t  und«*r  which  a  total  of  lMi:K*J15.«Hi> 
lia*^  Immmi  ex|M»mled. 

'^,  I'ndiT  tin*  Hiftirirnt  appropriation**  madt>  up  to  lhS**J  natisfaetory 
nvHult>«  prini*i|Nilly  in  the  loHrr  |iiirt  of  the  river«  wen*  obtained^  but 
Mneo  iv.ej  tho  fund**  pni\idf*<i  ha\o  Inmmi  Iohh  than  the  e^timatiHi  4*4Mt 
of  mainteniinoo,  niif|  inurli  nf  the  work  lias  <letorionit4Hl. 

4.  An  oxaminati<iii  of  tho  hiw-water  protile  ac4*omiwnyin^'  the  n*|)ort 
of  tho  diMriot  otIioM*  diM|<»«M»*«  tho  fart  that  lN*tw«N>n  Kinston  and  (told.s- 
U»ro  tho IV  aro  i*:i  ^h<>aU  1  f«M»t  <»r  lo?*s  in  depth,  an*i  1«W  -IhihU  *2  ftM»t 
or  lo«»«»,  while  lN*t\ioon  Kin^?«ton  and  NowlH»m  theie  an»  but  2  ^K>intM 
1  f<Nit  or  lo.HM  in  dopth.  and  *^\  |)oint^  2  fei*t  or  less.  The  fall  ui  the 
n*arh  lH*twoon  Waym^lniro  Ijindinj;  (the  landing  n<*ar  (roldsliorf>)and 
Kinston  |.**|  mih»s  \^  r«'|M)rt4Hl  to  In»  'MA  foot,  or  alnMit  o.T  fiH»t  p<»r 
mili%  and  tho  fall  for  tho  aij  milon  next  In*Iow  Kinston  is  \:\,:\  foot, or 
alMMit  0.4  f«M»t  |ier  mile.  lUdow  this  rt*arh  the  >h»|>i>  in  pnirtioally  nil. 
Tho  Inw-wator  di»*rharjr«»  is  n*|»(»rt4Hi  to  In»  alnuit  2.'in  t4i  :5r»o  oubio  ft»4*t 
|n*r  mn'imhI  noar  \Vayno-.lM>n>  I^andin^  ai.d  a)M»ut  •*».'»'»  oubio  fi»4»t  i>er 
MN*«in<l  noar  thi*  mouth  «if  Contontnia  tV«'«*k.  Tndor  thoM*  oonditions 
of  fh»tM*  and  diM*lmr^'o  tlie  only  way  to  innun*  a  depth  of  :;  foot  in  tho 
n*a«'h  lii*tHoon  Kin^tim  and  (toKKlNiro  i**  l»v  nH*aiis  of  l<H'ks  and  dams. 
It  ap|M»an«  |N>HHi)i|«*  to  m'ouh*  a  depth  of  :i  to  4  foot  Udow  KiiiHt4»n  by 
n»|^ulation. 

!k  The  diMrioi  «il!ioor  ^ubmitH  an  «*stinmto  ft>r  a  Hla<-k-uat<'r  -y?*tom 
i*overin^  the  whoh*  n*aoh  from  NewU»rn  t4i  \Vayne.-U>ro  Ijimliu);.     It 
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is  st^^ted  that  owing  to  lack  of  sufficient  data  this  estimate  is  not  com- 
plete, but  that  it  is  thought  to  be  sufficiently  accurate  and  large  enough 
to  cover  any  probable  contingency.  On  the  basis  of  this  estimate  it 
would  cost  at  least  $800,000  to  carry  slack  water  from  Kinston  to 
Goldsboro.  The  resulting  benefits  from  such  an  improvement  would, 
in  the  opinion  of  the  Board,  be  entirely  incommensurate  with  the  cost. 

6.  The  commerce  on  Neuse  River  above  Newbern  is  reported  for 
1901  at  66.000  tons,  and  for  1902  at  113,328  tons,  valued  at  $3,400,000. 
It  is  stated  that  a  very  small  portion  of  this  commerce  reached  Golds- 
boro and  a  comparatively  small  portion  reached  Kinston.  The  prin- 
cipal items  of  commerce  are  lumber,  timber,  general  merchandise, 
fertilizer,  cotton,  and  other  farm  products. 

7.  In  view  of  what  precedes,  the  noard  can  not  recommend  as  at  present 
desirable  the  improvement  of  *'  Neuse  River,  from  Goldsboro  to  New- 
bern, with  a  view  to  securing  a  depth  of  three  feet,"  but  is  of  opinion 
that  it  is  desirable  to  continue  the  improvement  under  the  existing 
project  from  Kinston  to  the  mouth.  The  Board  recommends  that 
the  district  officer  be  directed  to  prepare  a  project  and  estimate  for 
the  open-channel  improvement  and  for  maintenance  of  Neuse  River 
between  Kinston  and  the  mouth,  the  channel  depths  to  be  as  con- 
templated in  the  existing  project.  It  is  desirable  tnat  in  the  estimate 
separate  items  be  made  of  the  portions  of  river  above  and  below  New- 
bern. 

For  the  Board: 

A.  M.  Miller, 

Lieut,  Col. ,  Corps  of  Engineers^ 

Senior  Member  ojrthe  Board. 

[Fourth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wmhi7}gto7i^  January  23^  190 J^. 

Respectfully  referred  to  Capt.  R.  P.  fJohnston,  Corps  of  Engineers, 
with  request  that  he  prepare  and  submit  the  project  and  estimate  as 
recommended  by  the  Board  of  Engineers  for  Rivers  and  Harbors  in 
paragraph  7  of  the  preceding  indorsement. 

******  -K> 

By  conmiand  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 
Wihnmgton,  ^  6'.,  Eelyruary'27,  190 1^. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  the  estimates  called  for  being,  in  geneml  terms,  as  follows: 

(o)  Completing  improvement  below  Newbern,  47,000  cubic  yards  of  dredg- 
ing, at  30  cents $14, 100 

(6)  Maintenance  of  projected  channel  below  Newbern,  annually 1, 500 
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(c)  Improvement  Newl)em  to  Kinston,  including  cost  of  necessary  plant: 

Repairing  existing  jetties  by  replacing  17,(K)0  linear  feet,  at  $2.60 
per  foot * $42, 500 

Constructing  16,000  linear  feet  of  new  and  more  permanent  jetties 
and  training  walls,  at  $4 64, 000 

Dredging,  snagging,  etc 10, 000 

Surveys  and  contingencies- 8, 500 

Total 125,000 

(d)  Maintenance  of  channel,  Newbem  to  Kinston,  repairs  to  permanent 

work,  dredging  and  snagging,  annually 6, 500 

R.  P.  Johnston, 
Captain^  Corps  of  Engineers, 
(Through  the  Division  Engineer.) 

[Sixth  indorsement.] 

Office  of  Division  Engineer,  Southeast  Division, 

Savannah^  Ga,^  F^iuiry  ^9^  190^. 

RespectfuII}"  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  river  and  harbor  act  of  June  13, 1902,  section  14,  does  not  make 

8 revision  for  a  report  upon  the  improvement  of  the  Neuse  River  below 
ewbern,  but  only  from  Goldsboro  to  Newbern. 
The  completion  of  the  improvement  below  Newbern  is  considered 
to  be  of  sufficient  impoi'tance  to  justify  the  expenditure  of  the  $15,600 
required  for  the  improvement  and  maintenance  of  that  portion  of  the 
river. 

Above  Newbern,  to  Kinston,  there  seems  to  be  an  amount  of  money 
required  for  the  improvement  of  the  river  by  means  of  repai/*ing 
letties  and  the  construction  of  new  jetties  and  training  walls  much 
beyond  that  which  would  be  justified  by  the  character  of  the  commerce 
to  be  benefited.  It  is  believed  that  an  appropriation  of  about  $10,000 
per  year  for  a  number  of  years  for  dredging  and  repairs  to  jetties 
would  bring  about  a  satisfactory  condition  of  navigation  in  this  por- 
tion of  the  river,  and  this  amount  is  respectfully  recommended^for 
favorable  consideration. 

James  B.  Quinn, 
Lieut,  Col, ,  Corps  of  Eri<jiineers^ 
Division  Enginier^  Southeast  Division, 

ISeventh  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  6'.,  21  arch  llf.,^  IfKlJf,. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

In  addition  to  the  within  report  and  the  indorsements  thereon  the 
Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  reviewed 
the  accompanying  report  of  the  district  officer,  dated  December  12, 
1903,  on  a  project  and  estimate  of  cost  for  open-channel  improvement 
of  the  Neuse  River,  North  Carolina,  from  Kinston  to  its  mouth,  and 
the  indorsement  upon  tfte  same. 

The  wording  of  the  act  calling  for  the  reports  under  consideration 
is  as  follows:  "Neuse  River,  from  Goldsboro  to  Newbern,  with  a 
view  to  securing  a  depth  of  3  feet."  In  third  indorsement  hereon  the 
Board  expressed  the  opinion  that  the  only  way  to  insure  a  depth  of 
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3  foet  in  the  reach  between  Kinston  and  Goldsboro  is  by  means  of 
locks  and  dams,  and  the  cost  of  such  work  would  not  bo  justiiied  by 
the  amount  of  commence  to  l)e  benefited,  but  it  appears  possible  to 
secure  a  depth  of  3  to  4  feet  below  Kinston  by  regulation.  It  there- 
fore recommended  that  the  district  officer  prepare  a  project  and  esti- 
mate for  the  open-channel  improvement  and  maintenance  of  Neuse 
River  between  Kinston  and  the  mouth  to  secure  the  depths  proposed 
in  the  present  approved  project,  viz,  8  feet  at  dead  low  water  from 
the  mouth  to  Newbern  and  4  feet  from  Newbern  to  Kinston. 

This  estimate  is  given  in  the  fifth  indorsement  of  February  27, 1904, 
and  is  as  follows: 

a)  Completing  improvement  below  Newbern  by  dredginj^ $14, 100 

b)  Maintenance  of  channel  below  Newbern,  annually 1 ,  500 


! 


(c)  Improvement  from  Newbern  to  Kinston: 

Repairs  to  existing  works 42, 500 

Constructing  new  works 64, 000 

Dredging  and  snagging i 10, 000 

Surveys  and  contingencies 8, 500 

Total 125,000 

(d)  Maintenance  of  channel,  Newbeni  to  Kinston,  annually 6, 500 

The  division  engineer  expresses  the  opinion  that  the  improvement 
below  Newbern  in  considered  of  sufficient  importance  to  justify  the 
cost  thereof  as  estimated  by  the  district  officer,  but  the  amount 
required  for  the  improvement  above  Newbern  is  beyond  that  which 
would  be  justified  by  the  character  of  the  commerce  to  ^)e  benefited. 
He  expresses  the  belief  that  an  appropriation  of  about  $10,000  per 
yeai^  for  a  number  of  years  for  dredging  and  repairs  to  jetties  would 
be  sufficient  to  bring  about  a  satisfactory  condition  of  navigation,  and 
this  amount  is  recommended  by  him. 

The  Board  is  not  informed  as  to  the  exact  distribution  at  different 
localities  along  the  river  of  the  expenditures  that  have  been  made, 
but  it  appears  from  the  accompanying  papers  and  the  Annual  Reports 
of  the  Chief  of  Engineers  that  the  funds  have  been  applied  mainly  in 
the  upper  portion  of  the  section  between  Newbern  and  Kinston,  where 
less  than  3  feet  now  exists  at  low  water,  there  being  4  feet  in  the  lower 
portion.  Appropriations  averaging  about  $40,000  per  annum  from 
1878  to  1882,  mainly  applied  to  jetties  and  other  open  channel  works 
in  this  section,  were  suflScient  to  provide  a  3-foot  channel.  Appropria- 
tions averaging  about  $8,400  annually,  from  1883  to  18i)3,  similarly 
applied,  were  insufficient  to  maintain  a  3-foot  channel  at  low  water 
during  the  latter  part  of  this  time. 

The  main  bulk  of  the  commerce  on  the  river  is  from  Newbern  to  the 
mouth,  and  only  a  small  |X)rti()n  of  that  above  Newbern  extends  as  far 
as  Kinston.  The  river  is  practically  paralleled  on  both  sides  by  rail- 
roads. 

In  view  of  the  data  before  the  Board  it  concludes  as  follows: 

(a)  The  improvement  of  the  river  below  Newbern  by  dredging  to 
secure  a  channel  8  feet  deep  at  dead  low  watei^is  practictable  at  an  esti- 
mated cost  of  about  $14,000,  which  is  amply  justified  by  the  resulting 
benefits  to  commerce. 

(b)  The  improvement  of  the  river  between  Newbern  and  Kinston 
by  open-channel  works  to  secure  a  3-foot  channel  is  practicable,  but 
the  cost  of  such  improvement  is  too  great  to  be  justified  by  the  result- 
ing benefits. 
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(c)  The  improvement  of  the  river  between  Kinston  and  Goldsboro 
to  secure  a  3-foot  channel  is  practicable  only  by  canalization,  and  at  a 
cost  wholly  inconmiensurate  with  the  resulting  benefits. 

(d)  The  channel  below  Newbern  can  Ije  maintained,  and  the  com- 
merce above  Newbern  materially  aided,  by  dredging  and  snagging 
and  the  occasional  use  of  temporary  expedients,  at  an  annual  esti- 
mated cost  of  ^6,(K)0,  which  is  justified  by  the  resulting  benefits. 

The  Board  is  therefore  of  the  opinion  that  it  is  not  advisable  for  the 
United  States  to  undertake  the  improvement  of  the  ''Neuse  River, 
from  Goldsboro  to  Newbern,  with  a  view  to  securing  a  depth  of  3 
feet,"  and  recommends  that  the  project  for  the  Neuse  River  be  modi- 
fied to  provide  only  for  dredging  and  snagging,  with  the  occasional 
use  of  temporary  expedients,  to  secure  a  channel  8  feet  deep  at  dead 
low  water  below  Newbern,  and  to  improve  the  chaimel  alx)ve  New- 
bern, as  the  interests  of  commerce  may  demand,  to  such  extent  as  the 
funds  appropriated  will  permit. 

To  carry  out  the  modified  project  an  initial  appropriation  of  $20,000 
is  needed,  and  $6,000  annually  thereafter  for  maintenance. 

For  the  Board: 

A.  M.  Miller, 
Lieut,  Col. ,  Corm  of  Engineers^ 

Senior  Mentber  of  the  Board, 


8URVEY     or    NEUSE    RIVER,     NORTH    CAROLINA,    FROM      GOLDSBORO    TO 

NEWBERN. 

United  States  Engineer  Office, 

WiliHington,  N,  C,  December  m,  1903, 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
recent  survey  of  the  '^  Neuse  River,  from  (iroldsboro  to  Newbern,  with 
a  view  to  securing  a  depth  of  three  feet,"  which  survey  was  made 
by  authority  of  the  Chief  of  Engineers,  upon  recommendation  con- 
tained in  preliminary  report  of  August  22,  11^02,  submitted  by  Capt. 
E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  pursuant  to  the  requirements 
of  section  14  of  the  act  of  Congress  of  June  13,  1902. 

Attention  is  respectfully  invited  to  the  above-named  preliminaiy 
report. 

The  survey  was  made  in  September,  1903.  having  been  delayed  until 
that  time  in  order  to  take  advantage  of  the  lowest  obtainable  sta^e  of 
the  water.  The  data  on  hand  are  not  sufficient  to  determine  precisely 
the  extreme  low-water  stage,  Imt  it  is  thought,  from  statements  made 
to  the  survey  party  by  persons  well  acquainted  with  the  river,  that 
the  water  rarely,  if  ever,  gets  lower  than  at  the  time  of  the  survey. 
The  water  surface  at  that  time  may  therefore  be  assumed  as 
''extreme  low  water." 

The  results  of  the  survey  are  plotted  on  15  sheets,"  tracings  of  which 
are  forwarded  herewith.     These  sheets  are: 

Profile  of  extreme  low-waU*r  surface  and  the  bottom  of  channel  from  Waynesboro 
landing  down  to  the  twenty-seventh  milepost  alx)ve  Newbern,  in  14  sheets,  num- 
bered I  to  14,  inclusive. 

Profile  of  extreme  low-water  surface  antl  j^auge  sheet,  from  Waynesboro  Landing 
to  Newbern,  in  1  sheet,  numbered  15. 


«Not  [>rinted. 
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The  difference  in  level  between  the  extreme  low-water  surface  at 
Wa^^nesboro  Landing  [the  landing  near  Goldsboro]  and  the  mean  low 
water  at  Newbern  was  found  to  be  47.766  fe«t.  Of  this  total  fall, 
34.414  feet  is  in  the  48f  miles  between  Waynesboro  Landing  and 
Kinston,  the  average  fall  over  this  distance  being  0.706  feet  per  mile, 
or,  in  round  numbei^s,  1  in  7,500. 

The  remaining  fall,  13.351  feet,  is  taken  up  in  the  31|  miles  next 
below  Kinston,  the  average  fall  over  this  distance  being  0.420  feet 
per  mile,  or,  in  round  numbers,  1  in  12,600. 

In  the  remaining  18  miles  next  above  Newbern  there  is  practically 
no  fall. 

The  extreme  low-water  discharge  per  second  of  the  river,  as  deter- 
mined by  the  hasty  methods  which  the  survey  party  found  it  necessary 
to  employ,  is: 

Cubic  feet. 

At  Waynesboro  Landing 363. 6 

At  the  seventy-fifth  milepost 237. 9 

At  Kinston 416.9 

Immediately  above  the  mouth  of  Cententnia  Creek,  which  is  the  principal 
tributary  of  the  Neuae 651. 3 

The  discharge  below  the  mouth  of  the  Contentnia  was  not  measured. 

It  is  hardly  probable  that  the  decrease  between  Waynesboro  Land- 
ing and  the  seventy-fifth  milepost  can  all  be  accounted  for  by  evapo 
ration  and  soakage,  and  hence  an  error  in  one  or  both  measurements 
is  suspected. 

The  present  approved  project  ''is  to  clear  the  river  of  obstructions 
and  obtain  8  feet  depth  to  Newbern,  4  feet  (thence  50  miles)  to  Kins- 
ton, and  3  feet  during  nine  months  of  the  year  to  Smithfield,"  which  is 
150  miles  above  Newbern  and  52  miles  above  Goldsboro. 

From  1878  to  1882,  inclusive,  the  appropriations  ($190,000)  averaged 
nearly  $40,000  annually,  and  progress  was  reported  as  rapid  and  satis- 
factory. 

From  1883  to  1893,  inclusive,  the  appropriations  ($92,500)  averaged 
about  $8,400  per  year,  which  wa^j  still  sufficient  to  secure  some  progress. 

From  1894  to  1903,  inclusive,  the  appropriations  ($37,500)  have 
averaged  only  $3,750  per  year,  which  is  less  than  the  estimated  cost  of 
maintenance. 

The  jetties  bnUt  to  contract  the  channel  and  increase  its  depth  have 
therefore  deteriorated  and  many  of  them  have  entirely  divsappeared. 
Others  have  been  broken  and  flanked  to  such  an  extent  as  now  to  eflPect 
injury  instead  of  benefit,  while  still  others  remain  intact  and  are  serv- 
ing tneir  purpose.  The  stream  between  Kinston  and  Goldsboro  has 
not  bi»en  kept  free  from  snags,  and  these  are  not  only  obstructions  in 
themselves,  but  have  also  in  many  places  produced  shoals. 

In  addition  to  the  above  disadvantages,  the  low-water  discharge  of 
the  river  is  now  much  smaller  than  formerly,  due  probably  to  the  fact 
that  the  cutting  of  forests,  clearing  of  fields,  and  ditching  of  lowlands 
permits  the  water  to  escape  more  rapidly  than  before. 

The  result  of  these  combined  influences  is  that  the  condition  of  the 
stream  is  reported  to  be  actually  worse  in  many  places  now  than  it 
was  before  improvement  was  undeitaken. 

From  a  personal  inspection  of  the  river,  October  9  and  December  8 
and  9,  1903,  I  am  convinced,  however,  that  this  detc^riomtion  is  due 
to  the  causes  ^bove  ascribed  and  not  to  any  characteristics  of  the 
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stream  which  might  render  it  incapable  of  improvement.  On  the  con- 
trary, 1  believe  the  river  is  in  most  places  well  adapted  in  slope,  dis- 
charge, and  nature  of  banks  and  bed  to  improvement,  either  by 
regulation  or  canalization,  although,  of  course,  the  amount  of  improve- 
ment possible  by  regulation  is  less  certain  and  more  limited  than  by 
locks  and  dams. 

It  is  presumed  that  the  act  of  June  13, 1902,  under  which  this  recent 
survey  was  made,  contemplates  between  Newbern  and  Goldsboro  a 
depth  of  3  feet  not  merely  during  nine  months  of  the  year,  as  contem- 
plated in  the  existing  project,  but  throughout  the  entire  year,  so  that 
vessels  of  3-feet  draft  could  have  uninterrupted  navigation. 

In  view  of  the  small  discharge  of  the  river  during  low  water,  its 
present  small  depth,  the  instability  of  a  considerable  portion  of  its 
banks,  the  frequency  with  which  logs,  trees,  and  stumps  are  swept  into 
the  stream  by  flood  waters,  and  the  incomplete  results  obtained  by 
past  expenditures,  it  is  thought  that  the  only  way  to  insure  this  result 
IS  by  means  of  locks  and  dams,  and  the  detailed  estimate  submitted 
below  is,  therefore,  for  improvement  by  that  method;  but  it  Ls  my 
opinion  that  decided  improvement  could  be  eflFected  by  a  judicious  fur- 
ther application  of  training  dikes,  spur  jetties,  dredging,  snagging, 
and  bank  protection,  and  the  cost  and  maintenance  of  the  latter  would 
be  far  less  than  the  cost,  operation,  and  maintenance  of  locks  and  dams. 

Almost  as  nuich  snagging  and  bank  protection  would  be  necessary 
with  locks  and  dams  as  in  regulation,  for,  although  there  would  then 
be  slack  water  at  low  stages,  the  dams  must  be  lowered  at  high  stages 
and  the  current  would  then  erode  the  banks  and  bring  in  trees,  logs, 
and  stumps  to  practically  the  same  extent  as  if  the  dams  had  not  been 
constructe<l. 

Unfortunately  the  recent  survey,  being  limited  as  to  cost,  did  not 
develop  all  the  information  necessary  to  a  complete  and  satisfactory 
estimate  of  the  cost  of  improvement  by  either  method.  The  heights 
of  banks  were  not  noted,  the  lengths  of  those  portions  that  it  will  be 
necessary  to  protect  were  not  measured,  and  the  acreage  of  land  along 
the  river  that  may  be  permanently  overflowed  b}^  canalization  was 
not  ascertained;  but  the  personal  inspection  above  referred  to  gave 
enough  supplemental  information  to  enable  the  prepai*ation  of  an  esti- 
mate whicn  is  thought  to  be  suflSciently  accurate  and  large  enough  to 
cover  any  probable  contingencies. 

This  estmiate  contemplates  a  lock  and  dam  of  8  feet  lift  (4  to  12) 
about  34  miles  above  Mewbern,  one  of  6.5  feet  lift  (12  to  18.5)  about 
44  miles  above  Newbern  or  6  miles  below  Kinston,  one  of  4  feet  lift 
(18.5  to  22.5)  l)etween  the  fifty-fourth  and  fifty-fifth  miles  (from  4  to 
5  miles  above  Kinston),  one  of  6.5  feet  lift  (22.5  to  29)  near  the  sixty- 
second  mile,  one  of  9^  feet  lift  (29  to  38.5)  between  the  sixty-eighth 
and  sixty-ninth  miles,  and  one  of  10  feet  lift  (38.5  to  48.5^  near  the 
eighty-first  mile.  The  desired  depth  up  to  the  lowest  lock  is  to  be 
obtained  by  dredging  and  jetty ing. 

The  number,  locations,  and  lifts  of  the  locks  being  based  upon 
information,  part  of  which  was  obtained  only  })y  a  hasty  reconnais- 
sance, so  to  speak,  could  not,  of  course,  be  taken  as  final.  It  is  not 
improbable  that  a  careful  study,  based  upon  more  complete  data, 
would  show  that,  by  permitting  part  of  the  low  lands  bordering 
the  river  to  be  permanently  iimndated,  one,  or  possibly  two,  of  these 
locks  and  dams  could  be  omitted.     In  this  case  the  remaining  locks 
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is  stilted  that  owing  to  lack  of  sufficient  data  thin  estimate  is  not  com- 
plete, but  that  it  is  thought  to  be  sufficiently  accurate  and  large  enough 
to  cover  any  prolmble  contingency.  On  tne  basis  of  this  estimate  it 
would  cost  at  least  iM^OO,0<K)  to  carry  slack  water  from  Kinston  to 
Goldsboro.  The  resulting  benefits  from  such  an  improvement  would, 
in  the  opinion  of  the  Ik)ard,  be  entirely  incommensurate  with  the  cost. 

6.  The  commerce  on  Neuse  River  above  Newtern  is  reported  for 
1901  at  66.000  tons,  and  for  1902  at  113,328  tons,  valued  at  $3,400,0(KK 
It  is  stated  that  a  very  small  portion  of  this  commerce  reached  Golds- 
boro and  a  comparatively  small  portion  reached  Kinston.  The  prin- 
cipal items  of  commerce  are  lumber,  timber,  general  merchandise, 
fertilizer,  cotton,  and  other  farm  products. 

7.  In  view  of  what  precedes,  the  lioard  can  not  recommend  as  at  present 
desirable  the  improvement  of  ''  Neuse  River,  from  Goldsboro  to  New- 
bern,  with  a  view  to  securing  a  depth  of  three  feet,"  but  is  of  opinion 
that  it  is  desirable  to  continue  the  improvement  under  the  existing 
project  from  Kinston  to  the  mouth.  The  Board  recommends  that 
the  district  officer  be  directed  to  prepare  a  project  and  estimate  for 
the  open-channel  improvement  and  for  maintenance  of  Neuse  River 
between  Kinston  and  the  mouth,  the  channel  depths  to  be  as  con- 
templated in  the  existing  project.  It  is  desirable  tnat  in  the  estimate 
separate  it-ems  be  made  of  the  portions  of  river  above  and  below  New- 
bern. 

For  the  Board: 

A.  M.  Miller, 
Lieut,  CoL ,  Cifvm  of  Engineers^ 

Senior  Member  of  the  Board, 

[Fourth  Indorsement.] 

War  Department, 
Office  of  the  Chief  of  Encjineers, 

Wanhlngtim,,  January  23^  190 i,. 

Respectfully  referred  to  Capt.  R.  P.  Johnston,  Corps  of  Engineers, 
with  request  that  he  prepare  and  submit  the  project  and  estimate  as 
recommended  by  the  Board  of  Engineers  for  Rivers  and  Harbors  in 
paragraph  7  of  the  preceding  indorsement. 

Bj'  command  of  Brig.  Gen.  Gillespie: 

H.  F.  IIodof^, 
Major ^  Vorpn  of  Kngineer», 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 
Wibhington^  X,  (\^  /'W^ruart/  J7^  190 J^. 

RespectfuUjr  returned  to  the  Chief  of  Engineers,  United  States 
Army,  the  estimates  called  for  l>eing,  in  genei*aT terms,  as  follows: 

(a)  Completing  improvement  below  NVwhom,  47,000  cubic  vanlp  of  dre<'.jf- 

ing.  at  30  cenU« .' $14, 100 

(6)  Maimenance  of  projected  channel  below  Newberu,  annually 1 ,  500 
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boro  of  snags  and  logs,  and  protecting  those  portions  of  the  bank  that 
are  suffering  most  from  erosion.  The  repairs  to  existing  jetties  should 
not  be  deferred  sinc«  each  year's  neglect  will  greatly  increase  the  total 
cost  of  repairs. 

Owing  to  the  broken  character  of  the  work,  the  liability  to  frequent 
interruption  by  high  water,  and  the  fact  that  the  Unitea  States  has 
most  of  the  necessary  plant  on  hand,  while  no  contractors  in  this  sec- 
tion are  suitably  equipped,  the  work  should  be  done  by  hired  labor 
with  Government  plant,  material  being  purchased  by  advertisement 
or  in  open  market,  as  may  be  more  economical. 
Very  respectfully,  your  obedient  servant, 

R.  P.  Johnston, 
Captain^  Corps  of  Ungin^^rs. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  <yf  Engineers ^  U.  S,  A. 
(Through  the  Division  Engineer.) 

[FIret  indorsement.] 

Office  of  Division  Engineer,  Southeast  Division, 

Savatmahj  Ga.^  December  16\  1903. 

Respectfully  submitted  to  the  Chief  of  Engineer,  United  States 
Army. 

It  IS  admitted  that  the  results  of  the  sur\''ey  are  so  imsatisfactory.  as 
to  render  estimates  but  mere  approximations.  If  the  estimates  as 
given  are  entitled  to  any  coasideration,  the  idea  of  improving  the 
river  b}'^  a  system  of  locks  and  dams  might  as  well  be  abandoned.  If 
Waynesboro  Landing  and  Goldsboro  are  identical  and  the  profiles  give 
the  depths  of  water  in  the  navigable  channel  at  low  water,  there  is 
liardly  sufficient  water  between  Goldsboro  and  Kinston  to  float  a  skiff, 
and  no  doubt  there  is  very  little  commerce  between  Kinston  and  Golds- 
boro, but  there  seems  to  be  some  argument  for  the  improvement  of 
the  river  below  Kinston.  Probably  the  requirements  for  this  stretch 
of  the  river  might  be  fully  met  by  an  annual  appropriation  of  $10,000 
for  four  or  five  years  for  the  puipose  of  restormg  old  dikes,  the 
removal  of  snags,  etc. 

1  concur  in  tne  opinion  of  the  district  engineer  that  the  results  of 
the  survey  are  unsatisfactory. 

James  B.  Quinn, 
Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


M  19. 

preliminary  examination  of  new  river,  north  CAROLINA. 
[Pxintod  in  House  Doc.  No.  239,  Fifty-eighth  Congrefls,  Becond  senlon.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  i?,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  report,  dated  August  2, 
1902,  by  Capt.  E.  W.  Van  C.  Lucas,  CJorps  of  Engineers,  and  report 
supplementarv  thereto,  dated  June  11,  1903,  by  ms  successor,  Cfapt. 
E.  Eveleth  Winslow,  Corps  of  Engineers,  on  preliminary  examination 
of  New  River,  North  Carolina,  ordered  by  the  river  and  harbor  act  of 
Jane  18, 1902. 
BMO  1904 — 97 
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3  foet  in  tho  reach  l>etween  Kinston  and  Goldsboro  is  hv  moans  of 
I(Hk.s  and  dams,  and  the  cost  of  such  work  would  not  be  justiKed  bj' 
the  amount  of  eonunerre  to  l)e  benefited,  but  it  appears  possible  to 
secure  a  depth  of  3  to  4  feet  l>elow  Kinston  by  rej^ulation.  It  there- 
fore recommended  that  the  district  officer  pr(»pare  a  project  and  esti- 
mate for  the  open-channel  improvement  and  maintenance  of  Neuse 
River  l>etween  itinston  and  the  mouth  to  secure  the  <lepths  proposed 
in  the  present  approved  project,  viz,  H  feet  at  dead  low  water  from 
the  mouth  to  Newbern  and  4  feet  from  Newbern  to  Kinston. 

This  estimate  is  given  in  the  fifth  indorsement  of  February  27, 11^  Mr, 
and  is  as  follows: 

a)  Completing  improvement  below  Newbern  by  dredgin;? $14, 100 

b)  Maintenance  oi  channel  below  Newbern,  annually 1, 500 


i  

(r)  Improvement  from  Newbern  to  Kinston : 

He})airR  to  exinting  works 42, 500 

ConHtrueting  new  works 64, 000 

Dredffing  and  nnag^nng *. 10,000 

Surveys  and  contingencies 8, 500 

Total 125,000 

(</)  Maintenance  of  channel,  Newl)eni  to  Kinston,  annually B,  500 

The  division  engineer  expresses  the  opinion  that  the  improvement 
below  Newl)ern  in  considered  of  sufficient  iniportance  to  justify  the 
cost  thereof  as  estimated  b}'  the  district  officer,  but  th(»  amount 
re^juired  for  the  improvement  al)Ove  Newl>ern  is  beyond  that  which 
would  l)e  justified  bv  the  character  of  th(»  commerce  to  1m^  l)enefited. 
He  expresses  the  belief  that  an  appropriation  of  al>out  ^10,(K)O  p<*r 
yean  for  a  number  of  years  for  dredging  and  repairs  to  jetties  would 
he  sufficient  to  bring  alx)ut  a  satisfactory  condition  of  navigation,  and 
this  amount  is  recommended  hy  him. 

The  Itoard  is  not  informed  as  to  the  exact  distribution  at  different 
localities  along  the  river  of  the  expi»nditures  that  have  been  made, 
but  it  appears  from  theaccom{>anying  pajx^rs  and  tlie  Annual  I{eiK)rts 
of  the  Chief  of  Engineers  that  the  funds  have  !)een  applied  mainly  in 
the  upiKM'iK)rtion  of  the  section  between  NewlnMn  and  Kin>ton,  where 
less  than  8  feet  now  exists  at  low  water,  then*  IxMng  4  feet  in  the  lower 
|>ortion.  Appropriations  aveniging  alH)ut  Ji^^,OiM»  p(»r  aniuun  from 
1S7S  to  1882,  mainly  applied  to  jetties  and  other  open  cljaimel  works 
in  this  section,  were  sufficient  to  provide  a  o-foot  channel.  Appropria- 
tions averaging  al>out  $8,4<m»  annually,  from  I8s:5  to  IMKi,  similarly 
applied,  were  insufficient  to  maintain  a  '?-foot  channel  at  low  water 
during  the  latter  part  of  this  tinu*. 

The  main  bulk  of  the  comm<'r<*e  on  the  river  is  from  Ni^wbern  to  the 
mouth,  and  onlv  a  small  |H)rtionof  that  alK)ve  Ni'wImm'ii  extendi  a*^  far 
as  Kinston.  The  river  is  practically  iKinilleled  on  both  sides  by  rail- 
roads. 

In  view  of  the  data  In^fore  the  Board  it  concludes  as  follows: 

(a)  The  imjirovement  of  the  river  Inflow  Newbern  by  ^Ireil^nng  to 
secure  a  channel  S  feet  dee])  at  dead  low  wati'i^i^  practicable  at  an  esti- 
mated cost  of  alnmt  Jt^l4,<MM»,  which  is  amply  jusntit^d  by  tin*  resulting 
benefits  to  commerce. 

(b)  The  improvement  of  the  river  between  Newbern  an<l  Kinstoi 
by  open-channel  works  to  schmih*  a  ^5- foot  chann(*l  is  practicable,  but 
the  coet  of  such  improvement  is  too  gn^at  to  Ik»  justitit»d  by  the  result- 
ing benefits. 


I 
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(r)  Tiio  iiiipniNoiiKMil  it(  iho  river  Im*Iwcmmi  KiiiMton  iiixl  (roldhlmro 
to  ^*(*mo  II  :'>-fiN)t  el  mil  Hi*  I  is  pnirtiruMo  oiilv  )»y  4*aiiali/jitiotK  uimI  ut  a 
oisl  \vli(i|)\  iiiroiiiiiii'iistii<Ht4'  uitli  tht*  n'siiltiii^  iN^iiHitM. 

(7)  Tilt*  «'li}iiim*l  In*I<iw  NrwlM'i'ii  niii  In»  iiiiiinlaiiicd,  and  tho  i-om- 
iii«-n-i*  itUi\4*  NowlN'rii  iimti*rially  aichnl,  l»y  drtni^in);  and  f^na^y^ing 
and  tlir  <HTa*»ioii:d  u>r  of  t4*in|M>nirv  i'X|M*diriits,  at  an  annual  r»»ti- 
iiiaUni  cohI  of  >m;jnhi.  \vlii«li  is  jtiMitttHl  liy  tlir  n'>uhin^  lH»nefits. 

riir  |t<i:ird  i>  tlirirforo  of  tlh*  opinion  lliat  it  is  not  advisablo  for  tho 
riiit«H|  Stati'**  to  iiiul«»rtako  tlu»  ini|)rov«*ni«'nt  of  tlu»  "N«»us4»  Kiver, 
frinn  <io|dslK»ro  t«>  Nrwln'rii,  with  a  view  to  MM^urinu:  A  depth  4>f  8 
f(*4*t/*  anil  rt*roiiiiii«MHU  that  the  pn>jert  for  the  NeiiM'  River  im>  iiHMli- 
ti<H|  to  |»n»vide  «>nly  f4»r  dredjfin^  and  sna^j^'iii);.  with  the  (M*ea<«ional 
UM»  of  ttMiiiMirarv  i»x|M»dient.s,  to  «^eeiin»  a  ehannel  h  Uh^I  <h*e|>  at  dead 
low  water  Indow  New  U^rn.  and  to  ini|>rov«'  the  ehannel  aUivt*  New* 
lierii.  as  th<*  int«»rest>  (»f  (M>tniiieree  may  deniaiuK  (o  stieh  extent  as  the 
fun<U  appropriated  will  |M>rniit. 

T«>  rarry  «Mit  the  iiKMlitieti  proieet  an  initial  appmpriation  of  $2tMMK) 
1%  th^Hhsl.  and  9j^;jnni  anntiallv  tner<*after  for  niaiiitenane<*. 

For  the  li«ianl: 

A.  M.  MiiXKK, 

St  /I  //  */'  Sit  II  ihrr  ttf  th«    lit  Mini. 


si  l(\  Ml      OK     NKI  SK     UIVKK,     NoltTII     TAKtlMNA.    FKOM      UOlJWiUlUO    TO 

NKWnKIlN. 

I'mtki*  Statks  Knoinkkii  Okfk'K, 

Wiiittitttjttm^  \,   /  '. ,  />* # V  mfn-r  li^  llHKl, 

iiKNKRAi.:  I  havt*  the  honor  to  siihinit  the  followini^  re|>ort  of  a 
irmii  '»ur\r\  of  th«*  '•  NiMiM*  Ki\er,  fnmi  (JoMslHin)  to  >ewlM»rn,  with 
ti  \  lew  tM  M*«-urin^  a  <li*pth  of  three  fi^'t,**  whieh  survey  wa.**  niaiie 
li\  :uithorii\  of  the  <  *lii«>f  of  Kn^nneei>.  u|M>ii  nH*oiiiniendati<in  eon> 
taiiiiMl  ill  pi-idiiiiinary  r«*|Nti't  of  Aiijuni^t  :fi'«  l'.Hi:f.  Mihmitto<i  hy  (apt. 
K.  \\  .  Van  i '.  Lur:t*«.  1  *orp<*  tif  Kiit;iiieer<»«  piiiNuant  to  the  nMpiin*mentK 
of  »M  I  rioii  1 1  of  tii«*  aii  <if  t  'onjfre*.^  of  .liine  lit.  ll»<»2. 

Alti'iitioii  i<«  r«**«|M*rtfiill\  inviti'il  to  the  alMi\e-naiiH*U  preliminary 
n»|>ort. 

rill*  '«ur\«*y  wa<«  nimh*  in  S<*pti*nilN*r.  VM^W.  having  )N*en  delaytHi  until 
thai  tiiih*  in  onl«*r  to  lak«*  advantap*  of  tin*  low(*«>t  ohtainahle  stajfi*  of 
til*'  uat«i-.  Th«*  data  *>ii  hand  an*  not  Htitlirirnt  t<»  d«*lermiiie  pre4*is<*ly 
the  extreiiH'  lou  Mater  ntajri*,  \\\\\  it  i*i  tlnni^ht.  from  statements  mach> 
l<i  the  **ur\i*y  iNirtx  liy  |ntmiii?«  wril  ae(|uaiiit«si  with  the  river,  that 
tin*  wuti'r  rarely,  if  ••\er.  ifet*  lower  than  at  the  time  of  the  Mirvey. 
'riif  Hater  •«urfiiei*  at  that  time  tiiav  then*fon*  In*  aKMimed  ai* 
••••\tr«'iiii*  low  wati*r." 

I'll"  !•  *ult>  of  till*  •»iir\«'y  are  p|ott4*<loii  !,"»  ^heet**,"'  traeinjfsof  whieh 
are  forwarded  lien^uith.      The'M'  •«|i«*4*tH  :in': 

l*r«>iili-  t.j  •  xtniiM*  |ii\%*w;itir  -iirf;iit*  iiinl  th«*  U«ttiiiii  i>f  i*liariii«'I  fnitii  \ViiyiH««U*m 
l.ii-'i  iiij  «l>v%ii   t<>  titf  tut  itt\  -«-\i-iitti  iiiil*-|Hi«t  iiUixi'   N«'«^i«'rfi.  Ill    1 1  ■'lu-t't^.  iiiiiii- 

\mX\    1    1    l>i   I  I,    illi  ll|oi\«* 

l*r<>til«' ••(  «*\tri*iii«-  l<vi -w.:fi-r  Niirliii  I  .iihI  kMtU?**  "•)■•'«'(,  frmii  \Vh>  iH'^Uin*  IaipHiik 
til  NiHlN'ni,  iti  I  "Ih^'I.  iiinnU-riil  I'* 

■•  Niil  priiili-«l. 
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and  dams  would  h(»,  spaced  farther  a{mrt,  and  would  have  a  fi^reatcr 
lift.  The  low  lands  iu»ar  the  river  are  now  inundatcul  at  high  water 
and  are,  therefore,  valuable  only  for  their  tiin})er,  and  thin  timber 
could  be  removed  before*  i\w  dams  eould  l>e  built.  But  on  account  of 
the  uncertainty  as  to  the  amount  and  value  of  such  land  the  int^mtion 
has  been  to  include  enough  lo(*ks  and  dams  to  avoid  the  ncce8sity  of 
overflowinfj  anv  of  the  immediate  l)anks. 


SnaKRiiiK  river  from  Kinston  to  (iol(lMlx)n>.  Htxmt  hO  milCH,  at  900  per  mile  . .. 
I)re<iKiiUC  and  repairiiiK  Jetties  Im>Iow  the  lower  l(M-k  and  proteetiiiK  <'aviii^ 

iMiiks 

LaihI  for  I<K*k  HiteH,  hikI  huch  "  low  l(iii(l?i "  &n  might  lie  inundati*<l 

« \i  H'kH,  175  by  30  fwt 

6  movabh'  damn,  average  length  200  f»*et  eaeh,  at  t5U.000 

6  loek  ketri»er«'  hoasi's,  at  t2,ft(.iU 


8uperiiiteiid«'iii-r  .tnd  I'ontiiigenoieH.  alMXit  10  {HTcent. 
Total 


Concrete 
lockR. 

TimU-r 
locki«. 

t3.000 

75,000 

25.U0U 

780,000 

3UO.000 

1ft,  (W) 

f«.       18,000 

75.000 

25.000 

270.000 

300.000 

15,000 

l.U^K.OOO 
117,000 

6HA.000 
69,000 

1.28:>,000 

757.000 

Owing  to  the  great  difference  between  the  cost  of  masonry  locks  and 
timl)er  locks  it  is  thought  that  the  latter  should  Im»  used  on  this  stream 
if  canalization  l>e  adopted.  On  account  of  the  tortuous  course  of  the 
river  the  locks  could,  without  much  additional  exi)ense,  lx>  placed  in 
cut-offs  excavated  for  the  purpose,  and  could  thus  be  (Mitirely  protected 
from  the  flood  waters  and  in  a  measure  protected  from  <»xternal  water 
pressure. 

The  comuHMve  carried  on  the  Neuse  River  above  NewlM>rn  during 
the  year  VM)2  amounted  to  118,a-2stons,  valued  ats^?,4o(>,(MM).  It  con- 
sisted chiefly  of  lumber,  timl)er,  genend  merchandise,  fertilizers,  and 
farm  products.  Only  a  very  small  i>ortion  of  this  commerce  went  as 
faruj)  as  (ioldslK)ro,  and  but  a  comiwinitively  small  portion  as  far  an 
Kinston,  for  navigation  on  that  |)ortion  of  thestn'am  was  so  extremely 
uncertain  that  merchants  prefernnl  the  higher  nite^  by  rail  to  the 
delays  l)y  water.  Hence  the  alK)ve  statistics  should  not  be  reganled  tm 
any  index  to  the  commerce  that  would  be  carried  if  more  ctM'tain  navi- 
gation were  provided. 

( roIds}M)ro  and  Kinston  are  lM>th  thriving  towns  of  growing  com- 
mercial and  manufacturing  imjMirtance,  and  the  Neu^e  River,  through- 
out nearly  all  of  its  course,  tniverst»s  a  fertile  country,  tin*  tlevelopment 
of  which  would  doubtless  be  promote<l  and  its  ]>r(>(lu<'tion  greatly 
increased  if  In^tter  tnins|)ortation  fa<*ilities  were  atfordiMl. 

It  is  not  thought,  however,  that  the  i'ommen'e  is  now  suflicit'nt  to 

i'ustify  the  C4)st  of  canalization,  ev<»n  if  timber  l<H'k.s  should  be  ad(»pt«Hl. 
iut,  as  previously  stated,  I  tM^lieve  much  improveiuent  ran  be  etle<'t<»d 
by  regulation  at  a  cost  far  less  than  that  of  mnali/jition,  and  the  river 
is  thought  worthy  of  su<*h  improvement. 

To  secure  the  value  of  the  w<uk  alrea<ly  done,  and  lo  further  the 
improvement,  it  is  estimated  that  5^h>,<MM»  p«T  year  can  br  profitably 
expended  for  this  pur|M>s(»  during  th*'  !H»xt  two  year>  in  rejwiiring  the 
jetties  a InMuly  constructed,  constructing  a<lditional  ]«»!!!•'-,  or  training 
dikes  at  the  worst  shoids.  supplementing  the  t'tlert  of  tlje  ji»ttii'«*  by 
dredging  where  nei'essarv,  clearing  tlu*  stn^am  from  NewJMM-n  to  (rolds- 
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h(>ro  of  HtmgH  and  k>p4,  and  protcc^tinff  thoHc  portionM  of  tho  liank  that 
arc  Hiiffrriii);  nnwt  fnmi  orosion.  Tho  n^pairH  to  oxiMtin^  jottics  nhoiild 
not  lio  <IffiTn*d  Him-e  oach  year's  nojjUvt  will  i^roatly  increase  tho  total 
eost  of  ro|»irs. 

Owin^  to  the  firoken  character  of  the  work«  tho  liability  to  frec]uent 
inlernij>tion  hy  hif^h  water,  and  the  fact  that  tho  TnittKl  States  lias 
^Io^l  of  the  nectvssary  plant  on  hand,  while  no  contractors  in  this  sec- 
tion art*  suilaldy  e<|uippod,  the  work  should  )>e  done  hy  hired  lalmr 
with  (fovernment  plant,  material  U^inj;  pun*has(Kl  by  advert iJ^Dient 
or  in  own  market «  as  may  ^>e  more  economical. 
Ver}'  n»sjiei't  fully,  your  oiNKiiont  Hi»rvant, 

R.  P.  JOHXSTON, 

(\tptn!n^  CorjtM  of  Efujitut-rtt. 
Bri^.  (ten.  (i.  L.  (tiu.pnK, 

i  7#  !*y  itf  Fjuj in*  ♦  r/»,  I  \  S,  .  1 . 
(Through  the  (>iviii»ion  Kngine(*r.) 

[F1r«C  ln<lt»rK*in«*tit.] 

OrnrK  or  Division  Knoinkkr,  Soitiieamt  DiviaioN, 

Kcrt|MM*t fully  suhmitted  t4>  the  Chief  of  Kn>;ineers,  UnitcHl  States 
Annv. 

It  U  admitte<l  tliat  the  results  of  the  Mur\*ey  are  so  unsatisfactory,  as 
to  render  estimates  hut  mere  appro  xi  mat  ions.  If  the  i^stimatc^  as 
^i\en  an*  cntitliMl  to  any  <xitisi<loration,  the  idea  of  improvinif  tho 
rivor  hy  a  ?«yst4Mn  of  l(H*k*s  and  dams  mij^ht  as  well  In*  alwndoned.  If 
Wayne^lMiH)  Ijindin^and  <toKI>lN>n>an*i<lentic*al  and  tho  profiles  ^vo 
the  depths  of  water  in  tho  navi^^ahle  channel  at  h>w  water,  there  is 
hartllv  sufliciont  water  hetwoen  (tolds!ion»and  Kinston  to  float  a  skiff, 
antl  no  doubt  then^  is  very  little  commerce  lH*tween  Kinston  and  (tolds- 
)Niri»,  but  then*  seems  to  lie  some  ar^rumont  for  the  impnn'oment  of 
the  ri\er  IjoIow  Kinston.  Pn>l»ably  the  n*4iuirements  for  this  stn»tch 
of  the  river  mi^ht  In*  fully  met  by  an  unnuul  appnipriation  of  f  lo,U(N> 
for  four  or  five  year.H  for  the  puqioM*  of  n*storm);  old  dikes,  tho 
n*niovnl  t»f  ^lui^**.  etc. 

I  (MUicur  in  tlie  opinion  of  the  di*«tri«*t  en>rin(M«r  that  the  results  of 
the  .Hurvey  an*  unsatisfactory. 

•Iamks  B.  QriNN\ 

J>it*iiti**n  hNf/itutTj  South<ttst  //insii/n. 


M  19. 

PRELIMINARY  EXAMINATION  OP  NEW  RIVER.  NORTH  CAROLINA, 
(ritelad  In  Uaom  Dor.  No.  flt.  flfty-Hflilh  t^Mifff,  Moood  mhIoo  ) 

War  Department, 
Oppice  op  tbr  Chirp  op  Knoinrers, 

Wa$kingt<m^  Dfcemh^ )?,  1903. 

Sir:  I  haro  the  honor  to  submit  herewith  reiM>rt,  dated  Aui^ust  2, 
K»:J,  by  Capt.  H  W.  Van  C.  Luc3ii»,  Coriw  of  En)rin<H*rs,  and  reisirt 

supplemeotarv  thereUk  dated  June  11,  llH>d,  by  his  succ^essor,  Cajit. 

£.  Evcletb  Winnlow,  Coriw  of  F.ncrinei^rs,  on  preliminary  examination 

of  Now  River,  North  Oarolina,  ordered  bj  the  river  and*  harbor  act  of 

June  18,  ISKM. 

■9(0  1904-^W 


19i»:i, 
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This  stream  has  been  improved  by  the  United  States  under  a  proj- 
ect for  securing  a  channel  4  feet  deep  through  Wrights  Island^ and 
around  Cedar  Bush  Marsh.  Captain  Winslow  submits  in  his  report 
an  estimate  amounting  to  $10,500  for  the  further  improvement  of  the 
locality.  He  believes,  however,  that  it  is  not  worthy  of  an  extensive 
improvement,  but  that  it  would  be  expedient  to  expend  the  balance 
remaining  to  the  credit  of  this  improvement,  viz,  about  $3,200,  in 
rebuilding  the  dike  at  Cedar  Bush  Marsh  for  the  purpose  of  restoring 
and  maintaining  the  channel  previously  obtained,  and  his  views  are 
concurred  in  by  Lieut.  Col.  James  B.  Quinn,  Corps  of  Engineers,  the 
division  engineer. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Bivers  and  Harbors,  under  the  provisions  of  sections  8  and  14  of  the 
above-mentioned  act,  and  the  Board  states  in  its  report  of  July  27, 
1903,  that  it  is  desirable  for  the  United  States  to  expend  the  balance 
of  the  funds  now  available  for  this  work,  or  as  much  thereof  as  may 
be  necessary,  in  rebuilding  the  dike  to  restore  the  channel  createil 
under  the  present  project,  m  the  manner  recommended  by  the  district 
officer,  but  that  no  further  expenditure  and  no  extension  of  the  proj- 
ect are  at  present  desirable. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  OiLLESFIE, 

Brig.  Qen.^  Chief  of  Engmeers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  oaft.  e.  w.  van  c.  lucas,  corps  of  engineesa 

United  States  Engineer  Office, 
Wilmington^  N.  Cl,  August  i?,  1908. 

General:  In  compliance  with  instructions  contained  in  letter  from 

{rour  office,  dated  June  23,  1902,  1  have  the  honor  to  submit  the  fol- 
owing  preliminary  report  on  New  River,  North  Carolina: 

No  preliminary  examination  is  necessary,  there  being  on  file  suffi- 
cient aata  for  a  preliminary  report. 

New  River  flows  in  a  southerly  direction  through  Onslow  County, 
N.  C,  and  empties  into  the  Atlantic  Ocean  through  its  own  inlet  about 
midway  between  Cape  Lookout  and  Cape  Fear.  It  has  a  total  length 
of  about  52  miles,  and  is  navigable  from  its  mouth  ulx)ut  23  miles  to 
Jacksonville,  where  it  is  crossed  by  a  branch  of  the  Atlantic  Coast 
Line  Railroad,  running  from  Wilmington  to  Newborn. 

It  has  been  under  improvement  since  1881,  a  total  of  $33,000  having 
been  appropriated,  of  which  nearly  S>^:JO,0()0  has  been  expeu'liHl  under 
the  projects  of  1885  and  1894  to  obtain  a  low-water  depth  of  4  to  5  feet, 
leavmg  a  balance  now  on  hand  of  al)out  li>3«000. 

Unocr  the  project  of  1885  cuts  were  made  through  Wrights  Island 
and  Cedar  Bush  Marsh,  but  on  account  of  the  shoaling  in  the  marsh 
cut  and  the  difficulty  of  keeping  it  open,  the  project  of  1894  was  adopted 
to  secure  the  desired  depth  in  the  ciiannel  around  the  marsh  by  means 
of  a  pile  training  wall,  which  was  completed  in  1895,  resulting  in  a  siit- 
isfactory  channel  of  nearly  6  feet  deptn,  with  promise  of  permanency 
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as  long  as  the  dike  hated.  The  dike  was  not  kept  in  repair,  however, 
and  tM  wooden  sheet  piling  having  since  been  totallv  destroyed  by  the 
teredo,  the  channel  has  reverted  to  its  original  condition,  and  the  pres- 
ent governing  depth  over  the  inner  shoals  is  only  about  2  feet,  with  a 
tidal  riHO  of  about  1  foot  The  low-water  depth  on  the  ocean  bar  varies 
between  8  and  6  feet,  with  a  tidal  rise  of  ^k  feet 

When  the  original  project  was  adopted  the  river  afforded  the  only 
outlet  from  the  Hurrouncling  country,  with  the  exi*eption  of  alx>ut  M 
miles  of  bad  wiigon  roads  in  either  diret'tion  to  Wilmington  and  Now- 
U>rn,  rej<pectively,  but  in  181U  the  railroad  bemui  operating  l)etween 
Wilmington  and  Jacknonville  and  two  yean  later  wii8  extended  to 
Mewbenuand  there  has  l)een  a  coniiequent  diminution  in  the  commerce 
of  this  Htream.  The  statistics  for  19<>1  8how  a  commerce  of  atK)ut  3,54K) 
tons,  connisting  of  naval  stores,  fann  pnxiiice,  and  fish  and  oysters, 
carried  in  three  snuill  schoonem  to  Wimiin^on.  Defore  the  railroad 
was  cimtitructod  seven  fk^hooners  were  requirtKi  for  thirt  <H>mmerec. 

It  is  nerhatto*  doubtful  whether  any  further  work  on  this  stream  is 
adviMibio  at  tlie  prei4ont  time,  but  thin  question  can  only  be  determined 
after  a  survey  and  estimate  of  cost  of  further  improvements.  Such  a 
survey  will  ctmt  alnrntflOO.  I  rei'imniiend  Unit  it  l>e  authorized,  the 
ex|x*nHej4  thennif  to  be  fiaid  from  the  balaiK^e  on  liaiui  to  the  credit  of 
the  imurovement. 

Very  re*»iM*ctfuIIy,  E.  W.  Van  C.  Lucas, 

Captahi^  Ci/rp8  of  Engineen. 

Rrig.  Oen.  O.  Ij.  GiiXRSPni, 

ChirfofEngin^m^  TL  S.  A. 
(Through  the  Division  Engineer.) 

(rinl  lcdocwin«iit| 

U.  S.  Ekoikkfr  Office, 

Baltimtne^  -Vi/.,  Augusts^  1908. 

Keff|HN*lfully  submitte<l  to  the  Chief  of  FIngineers,  Tnitcd  States 
Arm  v. 

This  stream  lias  lieen  under  impn>V4Mnent  by  the  United  States,  but 
the  distrirt  enj:iiMH»r  n^jMirts  tluit  the  commerce  has  deteriorated.  In 
view  of  the  dfrn^ase  in  «*ommert*e«  I  n^commeiul  that  this  n*purt  l>e 
return«Ml  to  tin*  <listrirt  engineer  with  in^trurtions  to  express  his  opin- 
ion whether  the  river  is  worthy  of  improvi*iiient  by  the  l*nited  States. 

Pktkk  C  IIains, 
Culonrl^  ( 'f^r/m  of  Kngineem^ 
Division  Enginter^  South^aat  Division. 

fiMOiid  !odiir«rni4*fiL] 

Offick  Chief  of  F^noineeiis,  U.  8.  Army, 

Respectfully  referred  to  the  Board  of  F^ngineers  for  Kivers  and  Har- 
tK>rs  ccmstituUnl  bv  Sp<s*iHl  Orders,  No.  *J4«  II«*n«ii|uiirt«'r'4«  (*oi'|is  of 
Engin4M«rs«  s«*ries  cH  VMfi,  for  i^onsideration  and  nvommendation. 
By  command  of  Brig.  (Jen.  Uillespie: 

A.  Maitckvzie, 
Cvlon t/,  C » '#7 »9  of  Knijin"  r *. 
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Nl. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

(a)   WACCAMAW  RIVER. 

Snagging  operations  were  carried  on  from  the  beginning  of  the  fis- 
cal year  to  November,  1903,  when  work  was  suspended  on  account  of 
exhaustion  of  funds.  The  self-propelling  snag  boat  removed  from  the 
banks  and  the  channel,  between  pioints  16  miles  above  and  72  miles 
above  the  mouth,  1,638  obstructions  at  a  cost  of  $1.07  per  unit.  The 
expenditure  was  $1,762.25.  A  hand  force  removed  between  points  74 
miles  and  105  miles  above  the  mouth,  3,491  obstructions  at  an  approxi- 
mate cost  of  39  cents  per  unit.     The  expenditure  was  $1,361.70. 

One  of  the  Government  dredges  (dredge  No,  I)  dredged  at  Gmham- 
ville  shoal,  about  60  miles  above  the  mouth,  and  at  Coxs  shoal,  about 
24  miles  above  the  mouth.  A  channel  about  50  feet  wide  and  6  feet 
deep  was  made  through  these  shoals  which  had  before  completely 
blocked  navigation  at  low  water.  There  were  removed  15,732  cubic 
yards  of  material  at  an  approximate  cost  of  15|  cents  per  cubic  yard. 
The  expenditure  was  $2,425.72. 

About  79  per  cent  of  the  approved  project  had  been  accomplished  to 
June  80, 1904. 

The  survey  authorized  by  the  river  and  harbor  act  of  June  13, 1902, 
was  submitted  to  Congress  in  February^,  1904,  and  published  in  House 
Executive  Document  No.  514,  Fifty-eighth  Congress,  second  session. 
The  Board  of  Engineers  for  Rivers  ana  Harbors  reconmiended  a  chan- 
nel 12  feet  deep  to  Bucksville,  86  miles  above  the  mouth,  and  6  feet 
deep  thence  to  Conway,  a  distance  of  14  miles,  at  a  cost  of  $50,000. 

It  is  proposed  to  wply  the  available  balance  and  additional  appro- 
priations recommended  in  maintaining  the  improvement  and  dredging 
the  worst  shoals  below  Conway. 

Money  statement, 

July  1,  1903,  balance  unexpended $7,477.55 

June  30,  1904,  amount  expended  during  tiBcal  year: 

For  works  of  improvement .' $iJ,  344. 05 

For  maintenance  of  improvement 4, 508. 55 

6, 853. 20 

July  1,  1904,  balance  unexpended 624.35 

Amount  (estimated)  required  for  completion  of  existing  project 26, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $18, 000. 00 

For  maintenance  of  improvement 6, 000. 00 

24,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


By  act  of  Congress — 

Approved  June  14, 1880 $15, 000 

Approved  March  3,  1881 10, 000 

Passed  August  2, 1882 4,400 

Approved  July  6,  1884 6, 000 

Approved  August  5, 1886 15, 000 

Of  August  11, 1888 15,000 

Approved  September  19,  1890  12, 500 


Bv  act  of  Congress — 

Approved  July  13, 1892 $10, 000 

Of  August  18,  1894 6, 000 

Of  June3,  1896 6,000 

Approved  March  3,  181H) ...  3, 000 

Approved  June  13, 1902. ...  9, 000 

Total 111,900 


Total  expenditures,  including  June  30,  1904,  $111,275.65. 


APPKNDIX   M — RR1H>BT   OP   CAFTAIIT   JOHNSTON.  1541 

of  8hoii1s  or  oyster  rooks  tf^regmtinff  about  7,000  foot  in  len^fth. 
Under  tbu  project  of  1885  cuts  wore  dredged  through  Wrights  Inland, 
near  the  mouth,  and  C^«dar  BuHh  Marsh,  farther  inland.  The  former 
remained  op«*n  and  was  actually  scoured  out  by  natural  causes,  but 
Cedar  Bush  Marsh  cut  showed  a  tendency  to  continuous  shoaling  at 
and  near  iU  oxtn^mities.  For  this  n^mm' there  was  adopted  in  ISM  a 
new  prtijfvt  to  MH*are  the  deHired  deptli  in  a  channel  aroiuid  this  marsh, 
to  U*  kept  o|M»n  hy  the  intlueni*e  of  a  iiile  training  dike.  Ttiis  dike 
was  <Himplet4*d  in  18tC»«  and  wa^  suc4*eMj4f  iil  in  ketanng  open  a  satisfac- 
tory channel  until  the  dike  itM»lf  was  dcMtroyed  i>y  the  tennlo.  This 
dike  was,  when  built,  conMideriMl  to  a  certain  extent  in  the  light  of  an 
ex|M»rinient,  and  it  was  cons4H|uently  (constructed  of  timber  only  and 
no  work  of  maintenanci*  has  since  Imh^u  done  on  it. 

The  pn*sent  condition  of  the  channel,  as  shown  by  the  survey  and 
the  resulting  nmp,*  is  as  follows: 

The  Wrights  Islands  cut  has  scH>ure<l  throughout  its  length  and  is  in 
giMNl  condition. 

The  (Vntar  Bush  Marsh  cut  projier  has  also  sc^oured  somewhat,  but 
at  an<l  Is'yond  its  up|M*r  end  (*onsidemble  shoaling  has  taken  place,  so 
that  this  rut  Ls  no  longer  available. 

The  «*iiannel  anmnu  C^niar  Bush  Marsh,  to  maintain  which  the  dike 
was  «H>ii!%trui*t4HK  Mill  exi^t^,  and  there  is  a  (*h»nnel  of  the  projected 
depth,  but  it  in  narrtiw  and  very  tortucms,  and  its  navigation  in  its 
prt*s<*nt  (*on<lition  is  diflieult  and  dangerous. 

Kvery  veMige  of  the  traininj(  dike  lias  disappt^ared. 

The  otiniattnl  (Mist  of  work  m  this  ItM^alitv  is  as  follows: 

m 

T(»  iln^lKi*  out  thf  fihtttl  ftt  tht*  ti|iii<*r  cml  of  the  l^i^iUr  Btinh  Mmrnh  cut  to  a 

(l<>|itli  of  4  fin«t  ftml  ft  n  i«lth  id  'JSO  fift,  1!0.1)IN)  ruliir  vftnln.  ftt  25  centu |R»  000 

Til  n^ntiirr  th««  trmininir  clikt*  of  tiuiU*r.  1  .."MN)  liiuiir  fivt,  ftt  |2 S, 000 

To  nliuiM  thf  ilikt* <if  o>iitor  iihi*llii,  25,000  Ihi«Im*1ii,  ftt  10 cviits 2. 600 

The  dn*dging  would  give  but  temporary  relief,  the  timber  dike 
would  not  last  over  four  yt^ars,  but  it  is  IsMievtMl  that  the  shell  dike 
would  aci*umulate  oyster  s|)iiwn  and  would  in  a  short  time  l)e  per* 
nmiient;  surh  has  Inm^u  the  ex|>erience  with  shells  in  this  viciniUr. 

Trior  to  the  «*oiiipletion  of  the  railmad  in  1S91  New  River  formed 
the  only  outlet  for  a  larg<»  an*a  of  the  surrounding  country  and  its 
c«>nimenv  was  cpiite  exten?«ive.  Sinc*e  iHiU  the  c*ommercial  value  of 
the  river  han  U*en  le*«?«,  and  during  the  calendar  yt*ar  ll>o2  there  were 
in  <i|H*nition  on  N«*w  River  H  m'hcMMiers  of  4  fe«»t  draft,  ^  naphtha 
laum'hes  of  liglitiT  draft*  ami  aUiut  a  dozen  small  sharpies.  The 
pres4*nt  existing  channel  is  then^fore  of  sufficient  depth  for  the  vessels 
tising  it,  but  is  m»  narrow  ami  crooked  as  to  l>e  dangerous. 

The  comm«*rc(*  nirrit»d  conhi>t4Hl  of — 
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On  accoant  of  the  small  commercial  importance  of  this  river  it  is  not 
believed  that  it  is  worth v  of  an  extensive  improvement;  but  it  is  thought 
that  it  Would  be  expeaient  to  expend  the  balance  remaining  to  the 
credit  of  its  improvement  in  rebuilding  the  dike,  using  oyster  shells 
for  that  purpose,  and  with  the  intention  of  restoring  and  maintaining 
the  channel  previously  obtained. 

It  is  not  believed  that  this  improvement  would  have  any  direct 
bearing  upon  the  inland  waterway  through  Bogue  Sound  between 
Beaufort  Harbor  and  New  River,  as  this  waterway  would  probably 
enter  New  River  to  the  north  and  east  of  the  Cedar  Bush  Marsh,  and 
vessels  passing  through  it  would  not  have  to  pass  through  the  part  of 
New  River  which  has  l)cen  under  improvement. 
Very  respectfully, 

E.  EVELETH  WlNSIX)W, 

Captain^  Corps  of  Engmeen. 
Brig.  Gen.  G.  L.  Gn.LESPiE, 

Chief  of  Emjineers^  U.  S.  A. 
(Through  tlie  Division  Engineer.) 

[Pint  indonement.] 

U.  S.  Engineer  Office, 
oavannahj  Oa.^  June  13^  1903. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  commercial  importance  of  the  river  appears  to  be  insufficient 
to  warrant  further  improvement  beyond  the  amount  named  by  Captain 
Winslow.     I  concur  in  his  conclusions. 

James  B.  Quinn, 
Lieut.  Col.^  Corps  of  EngvneerB^ 
Division  Engineer^  Southeast  Dimsian 
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;•    <in-ai  r*-!.,-  I:i\ir,  Stuitlt  (  aniliiiA. 
\Vlti\.i)i   \\n\  ,  Nillfh  (  riPillliB 

Nilltil  I  UI"tiriM. 

'•    ('••iiiMri't-  Ki\i  r.  Siiith  I'aniUiui,  fmiu 

<  ti  r\  :ii»  Mrfvl  liri'lk?^*.  ( «iliiiiilnA.  u* 

i  ir.iiiti> 
fi    IiiKiirl  \».itiTw.i«N  )ii't«<<i-ii  ('}iari«»- 

tiiii   ll.ir)>>r.  Siiitli   ('amliiijL,   ADd 

•  •|i|iii»ii«-  .Mil'li-lUiivillr. 


7.   limrimtr  mr 

V«.     l&iBIK 


10. 


Kin  I 


1-     lU^nfort  Kiwr,  Sitilh  <' 
\  :    HLii  k  ICiMT,  S>iitli  (an*Iixta 
14    r(iiir2i*t"ti  llarlmr.  Siatii 
i:i.    K^IlM'i  ICmit.  S..iith  (V 
14.  ( tntiv«-tii«ii  ll«rUir, 
iiirliitliiitf  Suiijiit 
('iitnuicv  tu  WiiiTah  Jin 


^'- 


«^— 


(ip.mcral:  I 

for  the  titicml  ti 

of  river* 

Vert 


■^T 


-J^ 


Bri^.  *»f- 


II 
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Nl. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  LITTLE  PEDEE  RIVER,  SOUTH  CAROLINA. 

(a)   WACCAMAW   RIVER. 

Snagging  operations  were  carried  on  from  the  beginning  of  the  fis- 
cal year  to  November,  1903,  when  work  was  suspended  on  ac<;ount  of 
exhaust  ion  of  funds.  The  self-propelling  snag  boat  removed  from  the 
banks  and  the  channel,  between  points  16  miles  above  and  72  miles 
above  the  mouth,  1,638  obstructions  at  a  cost  of  $1.07  per  unit.  The 
expenditure  was  $1,752.25.  A  hand  force  removed  between  points  74 
miles  and  105  miles  above  the  mouth,  3,491  obstructions  at  an  approxi- 
mate cost  of  39  cents  per  unit.     The  expenditure  was  $1,361.70. 

One  of  the  Government  dredges  (drecfge  iVb.  1)  dredged  at  Graham- 
ville  shoal,  about  60  miles  above  the  mouth,  and  at  Coxs  shoal.  al>out 
24  miles  above  the  mouth.  A  channel  about  50  feet  wide  ana  6  feet 
deep  was  made  through  these  shoals  which  had  before  completely 
blocked  navigation  at  low  water.  There  were  removed  15,782  cubic 
yards  of  material  at  an  approximate  cost  of  15{  cents  per  cubic  yard. 
The  expenditure  was  $2,425.72. 

About  79  per  cent  of  the  approved  project  had  been  accomplished  to 
June  80,  1904. 

The  survey  authorized  by  the  river  and  harbor  act  of  June  13, 1902, 
was  submitted  to  Congress  in  February,  1904,  and  published  in  House 
Executive  Document  No.  514,  Fifty -eighth  Congress,  second  session. 
The  Board  of  Engineers  for  Rivers  anaHarbors  recommended  a  chan- 
nel 12  feet  deep  to  Bucksville,  36  miles  above  the  mouth,  and  6  feet 
deep  thence  to  Conway,  a  distance  of  14  miles,  at  a  cost  of  $50,000. 

It  is  proposed  to  WViy  the  available  balance  and  additional  appi*o- 
priations  recommended  m  maintaining  the  improvement  and  dreaging 
the  worst  shoals  below  Conwav. 

Mohey  stattDunf, 

July  1,  19aS,  })alance  uncxpondtHi $7, 477. 55 

June  iio,  UHM,  amount  expeiidwl  during  lineal  year: 

F«  >r  w<  >rkH  of  improvement ?2,  JJ44. 65 

For  maintenance  of  improvement 4, 508. 55 

G,  853.  20 

July  1,  1904,  balance  unexiK'nde<l 624.35 


Amount  (estimatocl)  roquinyl  for  completion  of  exinting  |)rr)jtH't 26, 500. 00 

Amount  that  can  be  pn)fitably  exiK»nae<l  in  fiscal  year  ending  June  .'K), 
15KM),  in  addition  to  the  l)alanc*e  unexpendtMl  July  1,  1904: 

For  worka  of  improvement f»lH,  000. 00 

For  maintenance  of  improvement (>,  0(X).  00 

24, 000. 00 

Submitted  in  compliance  with  n»<|uin'mentti  of  nundry  civil  act  of  June  4, 
1897,  and  of  miction  7  of  the  river  and  harbor  a<"t  of  18?>^<. 

For  this  improvement  the  following  appropriations  have  }K»en  made: 

By  act  of  ConKreB« —  '  Rv  act  of  Conjfnn* — 

Approved  June  14, 1880 |15,000        *    ApprovtM  Julvl3,  18J»2 $10,000 

Approval  March  3,  1881 10.  (KK»  ,  Of  Auj^iwt  18,  ISIM 6, 000 

Passetl  August  2, 1882 4, 4(K)  Of  June  3,  1 89(5 6, 000 

Approver!  March  3,  l.s*n» ...       3, 000 
Approved  June  13,  liH)2. ...       9,  (HK) 


Approved  July  5,  1884 6, 000 

Approved  Augu£it  5, 1886 15,000 

Of  August  11, 1888 15,000 

Approved  September  19.  1890  12,500 


Totol 111,IH)0 


Total  expenditoxes,  indading  June  30,  19(M,  $Ul,275.t^ 
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N3. 
IMPROVEMENT  OF  WINYAH  BAY,  SOUTH  CAROLINA. 

The  dredffe  Winyah  Bay  was  returned  to  the  district,  and  resumed 
work  December  21,  1903.  It  removed  17,549  cubic  yards  of  material 
from  the  entrance  channels,  and  188,432  cubic  yards  from  the  eastern 
channel  in  Upper  Winyah  Bay,  aggregating  205,981  cubic  yards  at  a 
cost  of  about  10|  cents  per  cubic  yard.  The  total  expenditure  was 
$15,963.03.  A  survey  of  the  entrance  channel  between  the  jetties 
shoWs  that  the  project  depth  of  15  feet  is  maintained  throughout,  and 
that  the  channel  is  continually  improving  under  the  action  of  natural 
causes.  The  crests  of  the  jetties  have  maintained  their  heights,  but 
thus  far  there  has  been  no  severe  strains  to  test  them. 

In  the  extension  of  the  mud  dike  on  South  Island  to  its  terminus  in 
Pine  Ridge  15,503  cubic  yards  of  material  were  placed  by  hand  force 
at  a  cost  of  35  cents  per  cubic  yard,  and  8,391  cubic  yards  were  placed 
by  clam-shell  dredge  No.  ^  at  a  cost  of  52  cents  per  cubic  yard.  Other 
work  on  the  dike  was  sodding  10,236  square  yards  at  an  approximate 
cost  of  26  cents  per  square  yard,  and  building  a  dam  across  Sand 
Creek  at  an  approximate  cost  of  $1,000.  The  total  expenditure  was 
$13,500. 

A  new  combination  clam  and  dipper  dredge  has  been  elaborated  out 
of  the  old  dredge  Progress  at  a  cost  of  $8,194.59,  and  two  bottom- 
dump  lighters  of  206  cubic  yards  capacity  each  have  been  built,  to  be 
used  in  dredging  in  the  upper  waters  of  Winyah  Bay  and  in  Sampit 
River,  at  a  cost  of  $5,355.83.  A  contract  has  been  made  for  extending 
the  south  jetty  shoreward  to  a  junction  with  the  mud  dike  by  means 
of  a  cofferdam  dike.  The  amount  of  the  contract  is  $24,860,  and  the 
work  is  to  be  completed  within  ten  months  from  commencement. 

The  expenditures  for  general  repairs  to  plant,  surveys,  and  miscel- 
laneous work  amounted  to  $10,511.98. 

About  83  per  cent  of  the  approved  project  has  been  completed  to 
June  30,  1904. 

The  report  of  the  survey  ordered  by  the  river  and  harbor  act  of 
June  13,  1902,  on  the  subject  of  an  18-foot  channel  from  Georgetown 
to  the  sea  has  been  published  in  House  Document  No.  398,  Fifty- 
eighth  Congress,  second  session.  The  Board  of  Engineers  for  Rivers 
and  Harbors  recommended  the  improvement  of  the  western  channel 
in  Winvah  Bay.  The  cost  of  the  entire  project  was  estimated  at 
$650,000. 

It  is  proposed  to  expend  the  available  balance  and  additional  appro- 
priation recommended  in  dredging  in  the  entrance  channel  and  at  the 
shoal  places  between  the  entrance  and  the  city  of  Georgetown;  in  the 
shoreward  extension  of  the  south  jetty,  and  in  the  completion  of  the 
mud  dike. 
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that  the  materials  removed  were  mostly  from  the  surface,  and  cM>uld 
(Misily  be  handled  hy  hand. 

Al)Oiit  50  per  cent  of  the  approved  project  had  been  ae^tomplisheil 
to  June  eSO,  1904. 

It  is  proposed  to  expend  the  available  balance,  and  additional  appro- 
priation rocommendea,  in  snagging  the  streum,  maintaining  first  the 
portion  previously  improved. 

Mfyney  Htatement. 

July  1,  1903,  balance  unexpendeii $1,447.92 

June  30,  l^HM,  amount  ex{Mmde<l  during  fiHcal  year,  for  maintenance  of 

improvement 1, 287. 69 


July  1,  1904,  balance  unexpende<l 


180.23 


'.Vmount  (ortimatcd)  required  for  comnletion  of  existing  project 28, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1^)06,  in  addition  to  the  balance  unexpende<l  July  1, 1904: 

For  works  of  improvement $8, 500. 00 

F<^r  maintenance  of  improvement 3, 500. 00 

12,000.00 

Submitte<l  in  cx)mpliance  with  requirements  of  sundry'  civil  act  of  June 
4,  1897,  and  of  M>ction  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 


Bv  act  of  Congress — 

Of  AuguPtl  1,1888 $5,000 

Approved  September  19, 1890    5, 000 

Approve<l  July  1 3, 1 892 5, 000 

Of  August  18, 1894 4,000 


By  act  of  Congress — 

Of  June  3, 1898 $3,000 

Approved  June  13, 1902 ,    1,600 

Total 23,600 


Total  exiwnditureH,  inclu<ling  June  30,  19(H,  <?2:^,  319.  77. 


(COMMERCIAL   KTATISTICH,   1903. 


Article. 

Quantity. 

1 

Value. 

orrWARD  FRKIOHT8. 

Navftl  rtores 

TbiM. 

aoo 

200 
j      75.000 

75,500 

250 
2.000 

$10,000 

('X>tt4>II 

48.000 

LumlM.'r,  timber,  and  conl  woml 

•  •  ■  • 

450,000 

Total 

506,000 

INWARIt  FREIQHTft. 

MiiicellancotH - 

12,500 

Fvrtilizen 

40.000 

Grand  total 

77.750 

560.600 

\ttle  Ptd*r  /iMVT,  South 

JAti  of  t^Mt'ln  plyiwj  Ia 

1  I^'iiKth. 
81.0 

Bn- 

> 

Hdth. 

'ft. 

•J6.0 
HO 
9.0 

y.o 

7.0 

thir  yrnr 
iH'i.lh. 

Jfi0.i. 

Name. 

Charact4'r. 

(inijw 
tonnii4;e. 

Rulh 

Side- wheel  Pteamer 

Fft. 
4.0 
5.0 
X  0 
4.0 
•J.  5 

My 

AliDont 

Yacht ... 

40.0 

4 

Loretta 

do 

40.0 

40.0 

30.0 

1 

Willie 

do 

A 

Pt»tif«n 

do 

8 

APPKNDIX    N — KKIHIKT   i>K   CAFTAIK    HOWKLL.  1547 


N  a. 
IMPROVKMKNT  OV  <5UKAT  I'KhKK  UIVKK,  SIMTII  (WRiUJNA. 

Stiaifi^in^  o|N>nitions  woro  carricMl  on  during  thi»  yt»ar  liy  the  w»lf- 
proiM^liin^  HiiH)^  iNMitM  O'tf^it  /\il<f'hnA  Lttti*  /virA*  lH»twi»oii  Iho  mouth 
mid  a  |N>iiit  ir>7  iiiih'M  aUivo  tho  mouth;  4«44N»  olistructions  won* 
HMHovtHl  at  an  appnixiumte  cost  of  jl.UT  {lor  unit. 

Pn>|M>saU  have  lN*en  invited  and  Indn  nM*<Mv<Nl  for  the  (*onHtru<*tion 
of  a  Kteel  (combination  dred^  and  Hiia^  Umt  t4)  !n^  usihI  primarily  in 
earryinjj  out  the  project  for  tlie  improvement  of  the  ui)iH»r  ^K>rtion  of 
th4»  river  (^*ee  pap*  24.'>,  Annual  Ke|Mirt  of  the  Chief  of  r^njjmeers  for 
ISHlHK  It  Ls  exiXH:tod  that  this  lioat  will  lie  at  work  during  the  (*omin)f 
tisMtii  j-«»ar. 

AlNMit  S<»  yoT  cent  of  the  old  project  had  li(»en  completed  up  to  June 
3«»*  Vm^.     Work  on  the  new  projivt  luu*  junt  U^^un. 

It  i-«  pro|KMed  to  H|MMid  the  available  lialanre  and  the  funds  appro* 
priated  in  maintaining  the  )»i*neral  improvenuMit  and  in  obtaining  the 
clmnnel  in  the  up|)er  river,  a**  pn>vidt*d  for  in  the  project. 

M*HI*I/  Mfil/finrtt/, 

July  1.  imtl.  UiUtin>  iiiM*\|i«*ii<lf<l IfU),  r>4«l.  4-1 

Atiioiiiit  apiimiinali-il  dy  fiimlry  i  i\il  iM-t  aiipntviil  April  *Jx,  MMM    lOjHMt. (H) 

7n,:>4#l.4^ 
Jtitii*  'M\  U<iM.  AiiHiiint  cx|iencltMl  iliiriiitr  iiM«l  yvmr: 

K«»r  worki*  «»f  itii|inivi*tn<nit 1:1,  '2M.  44 

K«ir  iiuutiU*iiauce  (if  tinpnivvinriil H.  .M2.  ei*J 

K,  7ffl».  Ort 


July  I ,  IWM.  UUiiiv  unt>viK*n«li<«l rtl.  777.  :iK 

July  K  HUM.  <>uti*tAii*litikr  Imtiililit-fi 4HS.  :\2 

July  I.  IWM.  IvUaiiiv  availalili* OU:*HI>.OH 


July  1.  VmH,  ani«iuiit  «^i\i*n*il  liy  nnt^ini|i|i*t«<«|  mntmrtf *2,  IW.  (HI 


sa 


Anioiiiit  •  t^tiniati^i  i  n^|uin*«l  U*r  n)m|»l«*tiou  of  «>xiKttu|t  |>n»j«vt TA  :iOi>.  00 

AuHiunt  that  i-an  )«*  pnifltaMy  «*Y|M*n«l«*il  in  tlm-Hl  yi«r  t*n<linic  June  :il^ 
l*.>iHi.  ill  aiMitiiin  tn  tti«*  IiaUikv  iiii«*x|h'II(|«<«I  July  I,  IWH: 

V**r  w<»rkf«  ui  ini|ii>ivi*mrut KiO,  OlMi.  (Ml 

K<>r  iiiaiutetuuKv  of  iiu|iru\vUK*tit .\ (HNI.  ui 

5?).  000. 00 

SuUiiitta^l  ill  oiuipltAJio*  with  n^jutn'UifUta  «if  i<unflry  rivil  a«i  of  June 
4.  INIC.  aii«l  ni  «irt-Uou  7  «i(  tlit*  riwr  aii«l  liarUtr  ai*t'i»f  imm. 

F«>r  thi*i  impmvemeiit  th«'  following;  appropriations  liave  lieen  made: 

Hy  ai-t  **i  Cinntrmm^  liv  ac*t  **(  C*it^[r%*m — 

A|>pn>\(^rJui)t»  14.  1HA0 17,0011        *    Of  Auinif*t  IH,  1H(M fil.UlO 

AppMvml  Man-h  a.  ISNI n.iMHi             IhuM^F Juni>  .H,  IKWI I'J.iNiO 

iViMVtl  Atiinift 'J.  IHSI* fl.tMHl  AppM\4*<i  ManliH.  lM<t»...  4jiOO 

Appn>\<«l  July  .V  1hm4 N.omi            Appr>v<«l  June  \:\,  linrj r.».  .VM) 

A|'pni%(^l  Auin»i*t  5,  I*^;.     .  '.11.(01  AppMVt^*!  Marth  :{,  lt«i:i...  4(i.(N)0 

Of  AuiniKC  U,  iHKh '.iijHm  Appnivfvl  April  *JH.  l«im  ...  10,000 

Appn»vnlHi*|iCfniUTni.ls*.«i.  r.\:i<iii  !  

Appn'vwl  July  Kl.  IHsrj Iii.imhi                T.iIjU 1H4,00U 

Ti*tAl  fX|ii«oilitun«.  iiirluiliiii;  Juim*  :«i.  HUM.  f  l.rj.rJl'.((2. 
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LIHT  OK  CONTRACT8   IN    PORCR    (EMERGENCY). 


Name  (»f  contnicUir. 


Mcrrill-HtcvciiH  KiiKinocring 

(V>miMiny 

H<'h«HMlhom-Albri'<'ht     Mu- 
chiiic  Company 


(.Contract  for— 

I)re<ll?i'  bucket  ... 
2  marine  enRint«. 


Pri<-e. 


IGOO 
2.150 


Date  of— 


(Contract. 


Mar.  2(:.19(M 
June    1,1904 


Begrinning.      Expiration. 


Mar.  31,1904 
June  11,1904 


June  11,1904 
Aug.  10,190ft 


(X)MMERriAL  KTATIOTIO*,    1908. 


Article. 


OVTWARD  PHEIUHTR 

Naval  jrtores 

Cotton 

Lumber,  timber,  and  croMH-tlen 

Rice 

MiRCcllaneouN 

Total 

IXWARI)  FRKIOIITH. 

MiRcellancous  mcrchandine  and  fcrtilixi>ni 

Grand  total 


Quantity. 


144,014 


9.000 


153,014 


Value. 


Thru. 

693 

127,658 

1,360 

824.060 

140,000 

494,887 

],4A1 

61.H47 

520 

20,902 

918,759 


420,000 


1,888,750 


IaM  of  vfMfU  plying  GreiU  Pedee  Rirrr^  South  Caroiina,  during  calendar  year^  190S. 


Name. 


Character. 


Merchant 8ide-whcol  dtcamcr  . 

Louisa Stern-wheel  steamer 

Frank  BeMNoniM do 

Wm.  P.  Congdon fckTcw  nti^mer 

Henry  Lloyd do 

Fearlen do 

Emma  A.  Tw  igs do  . . , 

Pender do 

Bertie do 

RolK>rt  E.  Lee do 

Elmore  A.  Kent do 

Myra  W.  Spear S<'h<K>ner 

E.  A.  Danenhauer <lo 

Robt.  McClintock do 

Bayard  Hopklnn do 

Wm.  Linthicum do 

ChaM.  Linthicum do 

VenuM do 

John  RiMtoIl «lo 

Credent do 

Edward  L.  Martin do 

Edgar  C.K<w(« do 

Ruby  and  Bej««ie do 

Waccamaw do 

Pelican Steam  yacht 

WilUe do 

Madge do 

Sprite do 

Leilah do 

Loretta do 

lUriaC do 


Length. 

Breadth. 

Depth. 

Grow 
tonnage. 

J\ri. 

Fc€t. 

/M. 

147.7 

29.6 

4.5 

405 

101.0 

25.0 

5.0 

280 

8G.6 

22.8 

8.6 

79 

75.2 

18.0 

7.8 

88 

40.5 

12,2 

4.8 

18 

58.0 

11.0 

4.0 

18 

53.0 

13.2 

4.5 

18 

52.  7 

14.9 

3.4 

28 

49.5 

9.8 

3.5 

16 

fi7.0 

17.0 

4.5 

56 

1 1. 1 

18.  M 

9.2 

K7 

99.2 

27.6 

7.5 

156 

1C6.6 

8U.2 

8.7 

228 

96.0 

26.7 

7.4 

154 

llH.o 

30.0 

9.0 

269 

112.0 

27.6 

8.0 

156 

IM.O 

26. 4 

M.2 

131 

lOK.O 

29.4 

9.1 

204 

W.2 

22.2 

4.7 

86 

l.'iO.H 

31.8 

12.4 

468 

87.2 

23.6 

8.6 

H4 

144.2 

31.3 

10.0 

899 

ia').M 

28.9 

8.7 

188 

137.7 

3:1.3 

14.5 

4.S8 

80.0 

7.0 

2.5 

3 

40.0 

9.0 

4.0 

6 

avo 

7.0 

2.0 

3 

37.0 

H.O 

3.U 

5 

40.0 

8.0 

8.0 

5 

40.0 

9.0 

8.0 

7 

85.0 

10.0 

4.5 

H 
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N3. 
1MPR«)VKMENT  OK  WINYAH  BAY.  MH'TH  CAROLINA. 

The  ditMlf^  WiNua/i  Hay  wilh  rrturiuHl  t4>  tho  (li»itrii*t,  and  rosumod 
work  l>(HM»mlK»r  21,  ItHia.  It  rtMiioviHl  17,,%4S»  ciihio  viirds  of  iimtorial 
fnmi  tho  ontniiu*o  rhaiiiM^lH«  and  1HS,432  ruhic  yanis  fnmi  tho  oa^<tcrn 
channel  in  Tppcr  Winyah  Kay«  a^ri'^tinir  2<i5,S*{<l  cubic  yard^  at  a 
coHt  of  aUmt  10}  c*ontH  |N*r  cubic  yard.  Tho  total  expenditure  wan 
(l.'i/.NVa.itH.  A  Hurvey  of  the  entfanct*  channel  lH»twe<ni  the  jetties 
nhoWH  that  the  t>rojiH*t  depth  of  15  feet  is  maintained  throuj^hout,  and 
tliat  the  channel  is  (H)ntinually  impnivinf?  under  the  action  of  natural 
<*auM^.  The  cnv<ts  of  the  jetties  have  niaintaineil  their  hei^rhtK,  hut 
thus  far  there  has  U'en  no  sevens  strains  to  test  them. 

In  the  extension  of  the  mud  dike  on  South  Island  to  its  terminus  in 
Pine  Ui<l^e  1.'k5<W  4*ubic  yards  of  material  wen*  i)la<'<Hl  by  hand  fon^e 
at  a  c<w»t  of  \\h  cents  [H^r  cubic  yard,  ami  n,.S:»1  cubic  yards  were  pla<*ed 
by  clam-shell  dn»djre  .V*.  J  at  a  cost  of  r»2  ^•ents  |M»r  cubir  yunl.  Other 
work  on  the  dike  was  MMldin^  lo/j:U{  S4|uare  vards  at  an  approximate 
<*o^t  of  2ti  rent.**  |M*r  M|uan»  yunl,  and  building;  a  dam  across  Saiul 
C*re4*k  at  an  appn>ximate  c<»st  of  t^l.tNNi.  The  total  exiM^nditure  was 
$ia,:sN». 

\  new  <*ombination  clam  and  dipper  dred^  has  Ihm'u  elalK)nited  out 
of  the  old  dredifi*  Ih^Mfrftm  at  a  iHi^t  of  ^^,lSH.f>S*,  and  two  lN)ttom- 
dump  lififhters  of  :^n(  cubic  yards  cafmcitv  ea4*h  have  l)een  built,  to  lie 
used  in  dredffin^  in  the  upper  waters  o^  Winyah  Iky  and  in  Sanipit 
Kiver,  at  a  rost  of  $rs355.S8.  A  ccmtnict  has  Inm^u  made  for  extendini^ 
tb«*  south  jetty  shon*ward  to  a  junction  with  the  mu<I  dike  by  means 
of  a  c*offenlam  dike.  The  amount  of  the  contract  is  $24,Mlo,  and  the 
work  is  to  In'  (completed  within  ten  numths  from  commencement. 

The  ex|M*n4iitun's  for  ^'neral  n»pttirs  to  pUnt,  surveys,  aiul  misctd- 
lane^uis  wi»rk  amountinl  t4>  flo^.Ml.sts. 

AlM>ut  s.i  |HT  ivnt  of  the  approve4l  projiN't  ha>  U^en  4'4»nipleted  to 
June  :Ui,  r.i«»4. 

The  n*iM>rt  4>f  the  survev  ordennl  !»v  the  river  and  liarlH>r  wt  of 
June  IS,  l*.to:f,  4>n  the  subject  4if  an  is.fcNit  4*hannel  from  (ffN>rp»t4iwn 
to  the  M*a  has  Inm^u  pubiifhisi  in  II4>um'  iKicument  No.  3t*s,  Fifty- 
eighth  (\mjfn»s!*,  M*4'4>nd  S4»^-Hi4ln.  The  Konni  4»f  Kn^imvrs  f4>r  Kivem 
and  HarlMip*  nn'ommendiHl  the  im|)rovement  4>f  the  western  channel 
in  Winyah   Hay.     The  cost  of  the  entin*  pn>je4*t  was  estimated  at 

It  i^  pr4>|>ose4l  to  exiN^nd  the  available  lialance  and  acklitional  appro- 
prtati4>n  nH*4>mmende4l  in  dredf^in^  in  the  entrance  4*hannel  ami  at  the 
Mli4ial  placoM  lM*tW4»en  the  entran4-e  and  the  citv  of  (M*or)^*t4)wn:  in  the 
hhorcwani  extennon  4»f  the  Mmth  jetty,  and  in  the  completion  of  the 
mud  dike. 
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LiM  ofvesivU  jilying  Wxnyah  Baij  and  filtering  port  of  Ot^yrgelowtif  S.  0.,  ele. — CV)ntinuedL 


Name. 


(Character. 


Golden  Ball Schooner 

Cbas.  Linthicum do 

J.  A.  Beckennan do 

VenuH do 

Kareh  D.  J.  Rawson do 

JohnT.  RiiMcIl do 

William  Churchill ! do 

Nathan  I^wrcnce ' do 

William  H.Bailey I do 

Kate  Darlington ' do 

Ruby  &  Bewde ! do 

John  D.  Paige ' do 

C.  8.  Tryon do 

ConeciUion j  Schooner  ( EngliMh ) . 

Ji>w<ie  Barlow Schooner 

William  H.  Davison do 

F.W.McCulloiigh do 

Mary  A.  Fisher do 

William  H.  Skinner do 

J.  W.  Hutt Schooner  ( English ) 

J.  Howell  Leeds Sc*hooner 

City  of  Georgetown do 

B.  E.  Hall ....^do 

General  Johnson do 

H.  G.  Morse do 

Crescent ' do 

P.  Satiafaction do 

James  Rothwell do 

C.  C.  Lane do 

Norenbega do 

Fred  Knowlton do 

B.  L.  Hazard do 

F.  C.  Pendleton do 

Ida  C.  Schoalcraft do 

E.  C.  Allen do 

liOttieR.  Russell do 

John  A.  Curtis do 

Wm.  P.  Hood do 

Grace  8.  Eymort? do 

Etta I  Sloon 

Clipper ' do 

Leila do 

Liza  Jane v do 

Willie :  Yacht 

Madge do 

Sprite I  Yncht  ( imphthu ) . . . 

I^ilah !  Yacht 

Advance do 

Ix>retta do 

HusUhI do 

Syra do 

Thistle do 

Almont  do 

I*eli<'an .do , 

Maria  C df » 

IVtn'l ' do , 

Saxon Barge 


Breadth.     Depth. 


0 
0 


/Vrt. 
124.2 
104.0 
140.7 
108.0 
140.5 

66.2 
148.6 
168.4 
146.6 

97.8 
105 
127 

97.6 

C) 
120.6 

83.2 

99.4 

95.5 

129.2 

(«)    . 

134.5 

168.7 

147.8 

141.5 

147, 

105 

151 

151 

130 

137.5 

128.7 

131.8 

115.7 

131.3 

lt4.2 

122.8 

111.2 

158.4 

166.0 

47.0 

31.0 

31.0 

10.8 

40.0 

.V>  0 

37.0 

40.0 

25.0 

40.0 

12.0 

36.0 

43.6 

10.0 

30.0 

.Vi.O 

40.0 


6 
,8 
5 
1 
0 


8 
4 


30.8 
26.4 
84.2 
29.4 
84.8 
22.2 
84.7 
85.2 
84.6 
28.0 
28.9 
31.5 
26.0 

(") 
30.4 

12.0 
28.0 
26.9 
30.2 

{«) 

34. 

36. 

35.0 

35.0 

34.4 

34.  H 

35.0 

35.0 

32.0 

32. 0 

33.5 

31.1 

33.2 

32.6 

34.6 

32.6 

23.6 

86.4 

34.2 

11.6 

11.0 

10.0 

12.5 

9.0 

7.0 

KO 

S.O 

5. ,') 

9.0 

KO 

7.0 

11. ', 

8.0 

7.0 

10.0 

10. 0 


Gl 
tonnaffe. 


10.5 
8.2 

16.1 
9.1 

11.1 
4.7 

11.0 

15.1 

15. 1 
7.1 
8.7 
9.6 
7.0 

11.1 
5.0  I 

8.0  ' 
6.6  I 
9.0  ' 

(") 
11.5 

12.6 

11.0 

12.6 

10.8 

12.4 

12. 5 

14.3 

11.0 

9.6 

11. 1 

8.4 

12.3 

9.6 

15.1 

9.9 

8.5 

16.9 

16.0 

3.3 

2.9 

2.5 

4.9 

4.0 

2.0 

3.0 

3  0 

1.5 

3.0 

3.0 

3.0 

3.9 

5.0 

2. 5 

4.5 

3. :. 


2K6 

181 

4KA 

'2M 

887 

86 

482 

770 

489 

185 

188 

897 

1-25 

349 

262 

10 

165 

116 

262 

880 

414 

599 

8H4 

390 

487 

463 

524 

498 

S21 

310 

317 

892 

408 

320 

499 

804 

155 

665 

633 

8 

10 

8 

17 

h6 

frS 

bS 

^5 

t>2 

f^7 

^8 

••8 

hi 
^8 
t»S 
h9 


f»  Dimensions  unknown. 


^  Approximal*'. 


N  4. 

IMPKOVEMKNT  OF  S.WTKK,  WATKREK,  .VXD  ('<)X<;.\RKK  RIVERS. 

SOrTII  (\VROUN.\. 


(a)   SANTKK   KIVEK. 


During  the  rear  two  Governmont  drod^.<?  worked  in  tho  E.<5thorvillo- 
Minim  (Jreek  Canal,  dredginj^  and  removing  ol>struction.s,  (Mideavoring 
to  restore  the  channel  to  the  condition  previou.sly  brought  alK)ut  hv 
the  Government.  The  smaller  dredgo  (dre<lge  Xo,  -J)  worked  princi- 
pally at  the  Winyah  Bay  mouth  of  the  canal,  and  about  midway  of  the 
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At  present  the  stream  is  greatly  obstructed  by  drift.  It  is  a  con- 
tinuation of  the  Catawba  River,  which  rises  in  the  mountainous  dis- 
trict of  western  North  Carolina,  and  carries  at  times  of  freshets  a 
lar^e  amount  of  drift.  The  banks  are  easily  eroded.  Boats  can  not 
navigate  the  river  in  the  present  condition.  The  obstructions  should 
first  be  removed.  The  two  snag  boats  belonging  to  the  district, 
besides  being  needed  elsewhere,  are  too  small  to  make  any  material 
impression  on  the  accumulations  of  debris.  An  appropriation  of  from 
^0,000  to  $60,000  could  be  spent  in  thoroughly  snagging  the  stream, 
allowing  $10,000  for  plant  and  $4,000  per  month  for  operations. 
Afterwards  the  cost  of  maintenance  woula  be  $5,000  per  year. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendea  m  thoroughly  snagging  the  river  to  obtain  a 
channel  4  feet  deep. 

Money  stdtement. 

July  1,  1903,  balance  unexpended $190.75 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 17. 36 

July  1,  1904,  balance  unexpended 173.39 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $50,000.00 

For  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1399. 

For  this  improvement  the  following  appropriations  have  been  made: 


55,000.00 


By  act  of  Congress — 

Approved  March  3,  1881 $8, 000 

Passed  August  2,  1882 15,000 

Approved  July  5,  1884 5, 000 

Approved  August  5,  1886  ...  7, 500 

Of  August  11, 1888 12,000 

Approved  September  19, 1890  12, 500 


By  act  of  Congress — 

Approved  July  13,  1892 $2, 500 

Of  August  18,  1894 2,500 

Passed  June  3, 1896 5,000 

Approved  March  3,  1899 2, 500 


Total 72,500 

Total  expenditures,  including  June  30,  1904,  $72,326.61. 
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Article. 


OUTWABD  FREIGHTS. 

Timber 

INWARD  FREIGHTS. 

MlJicellaneous  merchandise 

Grand  total 


VhIiic. 

882, QUO 

5,000 
87,000 


lAti  of  v€99ei*  plying  Wateree  River y  South  Ckirolhuij  during  calendar  year  190S. 


Name. 

Character. 

Length. 

Breadth. 

Depth. 

Gross 
tonnage. 

Jant^ 

Screw  tusT 

Feet. 
42.8 

Fed. 
10.6 

Feet 
4.6 

17 
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CY)MMKKCIAL  HTATI8T1CH,    1903. 


Article. 


OUTWARD  FRBIOHTB. 
Naval  StOTGM 

VoiUm 

Luni^KT,  timbi>r,  and  cord  wcxid 

Rice  and  rice  flour , 

Fish,  Kamv.  and  vegvtableii , 

MlM'ullanooiM 

ToUiI 

INWARD  rRBHlHTB. 

MtN'^IlaniKHiH 

(fraud  total 


Quantity.:     Value. 


21,000 

600 

IflO.OUO 

22,000 

50 

860 


206,900 


17,000 


1370,000 
140.40) 
836,  0) 
112.60J 

2,  WW 

:io,ooo 

990,000 


860,000 


220,900         1,840.000 


LiM  of  ir/tM'/jt  })It/iwj  SfiiUee  Rirer^  SmUh  Candiruif  during  catimtUir  year  ItiOS. 


Name. 


Eutaw 

Gardenia 

Prank  Bomoms 

Louisa 

Otto 

Janie 

Pender 

WeGo 

Hugh 

Etta 

Flora  Temple.. 

Clipper 

Leflah 

Li  la  Jane 

Willie 

Loretta 

Pelican 


Character. 


Side-wheel  eteamer. . 

do 

Stem-wheel  nteamer 

do 

Screw  steamer 

do 

do 

Schooner 

do 

Sloop 


do 

do 

do 

Yacht 
.....do 
do 


Length. 


166.0 
75.0 
86.6 

101.0 
31.3 
42.8 
62.7 
44.0 
47.6 
47.0 
81.  H 
31.0 
31.0 
40.8 
40.0 
40.0 
:{0.0 


Breadth. 

Depth. 

(JnMw 
tonnage. 

Feet 

j->n. 

29.8 

7.8 

647 

12.6 

3.2 

84 

22.8 

3.6 

7» 

•25.0 

6.0 

280 

11.2 

3.7 

10 

10.6 

4.5 

17 

14.9 

8.4 

28 

18.7 

4.8 

18 

14.2 

3.4 

14 

11.0 

3.8 

8 

12.8 

8.8 

7 

11.0 

2.9 

10 

10.0 

2.6 

8 

12.5 

4.9 

17 

9.0 

4.0 

6 

9.0 

8.0 

7 

7.0 

2.6 

8 

(b)   WATEREK   RIVER. 

No  work  was  done  during  the  year;  the  only  expenditure  wa«  for 
travelinij  expenses. 

The  river  and  harbor  act  approved  June  13,  15)02,  ordered  a  pre- 
liminary examination  of  the  river  and  directed  that  improvement 
should  1)0  suspended  until  further  action  by  C/ongress.  The  rej)ort 
of  the  examination  was  submitted  to  Congress  in  I)eceml>er,  1903. 
See  House  Executive  Doiumient  No.  185,  tifty -eighth  Congress,  sec- 
ond session. 

In  reviewing  the  report  the  Board  of  Engineers  for  Rivers  and 
Harbors  reported  that  the  work  needed  was  one  of  snagging  only,  and 
continuing  in  its  nature,  and  gave  its  opinion  that  the  work  should 
not  Ik5  undertaken  until  an  anticipated  increase  of  commerce  on  the 
Santee  and  Congaree  rivei*s  had  come  about.  Since  then  a  new  line 
of  transportation  has  l)een  establi.shed  l)etween  Columbia  and  (leorge- 
town,  S.  C,  via  the  Omgaree  and  Santee  rivers  and  the  E^^therville- 
Minim  Creek  Canal,  to  Winyah  Bay.  One  small  steamer  wa^  running 
on  the  line  until  it  was  burned  in  June  of  this  year.  It  is  the  inten- 
tion to  replace  the  steamer.  The  time  is,  therefore,  opportune  to 
improve  the  Wateree  River. 
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At  proKont  the  Htreani  in  ^romtly  ohHtruc^ted  by  drift  It  u«  a  c*on- 
tinuation  (if  tho  CaUwIm  Kiver«  which  rinon  in  the  inountainouM  diM- 
trirt  of  wpMtom  North  (*Hn>lina«  and  t-arrioH  at  tinion  <»f  fn*Hhoti<a 
lar^ro  amount  of  drift.  Tho  tmnks  aro  inisily  rrodtKl.  IkiatM  can  not 
navipito  tho  rivor  in  tho  prom^nt  condition.  *  Tlio  o)Mtructions  Hhoiild 
firHt  Im'  ronioveil.  Tho  two  nna^  hoatM  liclon^inf^  to  th<*  district. 
bosidcH  lieinif  noodod  clsowhore^  an*  tcN>  nniall  to  make  any  niatorial 
impn'MMion  on  the  acciunulationM  of  debris.  An  appropriation  of  f roni 
$5i^(MN)  to  (««>,(Nli)  could  l»o  sfM'nt  in  thoroughly  nnHf^ing  the  stn^ani, 
allowin)^  flOjNM)  for  pbnt  and  $4«<nn»  iM^r  month  for  o|)erationM. 
Afterwards  the  ciwt  of  maintenance  woula  lie  $5,(MN»  |>er  voar. 

It  in  pn)poH4Hl  to  apply  the  available  lmlani*e  and  additional  ap|)r«h 
priati<m  nn'ommended  in  thoroufj^hly  snagging  the  river  to  obtain  a 
clianiiel  4  foot  deep. 

July  1.  IMn,  halanor  iini^xpMicM llW.Tfi 

Jtiiii*  .*ii),  IWH.  Aimmnt  t*x|it>iiiltMl  durinic  fluml  ycmr,  for  maintMiance  of 
ini|>n>vviii«*iit I \7,'M 

July  1,  1MM»  ImUncp  uim>x|nii«1m1 173.  .19 


Atiioiint  that  rmn  Iw  |iniAtmhly  rxp(*n(l(Hl  in  flucal  y«ar  onclinic  Juiit*  'M\ 
IWW,  in  AiMition  t<»  the  )nUjid«v  iinexi^emlcxl  Jaly  1.  1904: 

Kitr  worku  of  iniprovt*nit*nt |A0,  OOll.  (M) 

For  nuiintnianci*  of  ituproveni<^t ft.  000. 00 


M,  000. 00 


HiiUnitlHl  in  <N»inpli«nci»  with  rvi|uimnentii  of  mindry  oivil  «i*t  of  Jun«* 
4,  1H1I7.  aihI  «>f  nH*ti<m  7  «if  the  rivt*r  am!  harU»r  ad  of  IMW. 

For  UiiM  improvement  the  following  appropriations  have  lioen  made: 


Ily  Mi  <•!  (^murmii-  I  liy  ad  of  (Vii 


'Onanwi 
A|>fin>ved  Marrh  3.  IHHl $8,000  I     '    ApprnvetiJuly  13.  IHir^* |2,«V10 


llMn^l  Aiiruit  *i.  1HK2 15, 000 

A|»pn>v(M|  July  .V  1KH4 A.  000 

.\|>t>n>Vf«l  Auffunt  ft,  1886  ...  7.  ftOO 

<HAiticni4  11,1888 12.000 

Ap|)n>vf<«l  Sf  |it4tu!H*r  19.  IHW)  12.  ftOO 


irf  AtwiiKt  18,  18M 2,A00 

PjMNNi  June  S,  18(M ft.OOO 

Api>roveil  March  3,  IHW 2.  MK) 

Total 72.500 


ToUl  oi|«*nflttunv,  itMludinK  «'»»«*  ^\  IWH,  f72,.120.61. 


citMMEiH'tAi.  frrATwrttis  1903. 


Artlrlr.  l^Miitlty      VmIim* 

■  I 

I 


(KTVAatt  rauuinm.  -^^^ 

Tlmtirr  41. ODD  '      P^n9 

tWVAKIi  rauMMT*. 
Mlvi*ll«iin*u«  mrr«*luinillM*^ I  lii  i^tvo 

«ir«it*l  IiKaI '  41,<'4)  •'7,««W 


/,«jtf  of'  trmeis  ^Ufing  W'atertr  Hirrr,  Smih  i  Virvi/iiifi.  tiurittif  *^Um»inr  ytar  imiS. 

I       P>wi  f>rt  >Vr# 

iWiW"  Hrrrw  ms CLA  10..%  «6  IT 

I  I  I 
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(c)   OONQAREE  RIVER. 

After  a  Htoppacfc  of  several  months,  snagging  operations  were  re- 
sumed January  21,  1904,  with  the  snag  boat  Ureat  Pedee^  and  con- 
tinued during  the  r>alance  of  the  fiscal  year.  As  the  appropriation 
was  then  about  exhausted,  operations  ceased  and  the  snag  boat  will  )h3 
transferred  to  the  Santeo  River.  There  were  removed  1,5(>4  o))struc- 
tions  from  the  channel  previously  cleared  by  the  Government,  at  a 
cost  of  $1.97  per  unit. 

AlK)ut  80  per  cent  of  the  approved  project  had  been  completed  up 
to  June  30,  1904. 

It  is  proposed  to  expend  the  available  balance  and  appropriation 
recommended  in  keeping  the  river  clear  of  snags  and  in  deepening  and 
widening  the  channel  to  the  dimensions  contemplated  by  the  project. 

Money  statement. 

July  1 ,  1903,  l)alance  unexpende<l $3, 476. 63 

Received  (refunded  by  Maj.  J.  C.  Sanford) .50 

3, 476. 13 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 618. 17 

July  1,  1904,  balance  unexpended 857.  ©6 

July  1,  1904,  outstanding  liabilities 474.77 

July  1,  1904,  balance  available 383.19 


Amount  (estimated)  required  for  completion  of  existing  project 18, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1906,  in  addition  to  the  Imlancj  unexpended  July  1,  1904: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 3,000.00 

18,000.00 

Submitted  in  compliance  with  requirements  of  Hundry  dvil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  Ijeen  made: 

By  act  of  Congress — 

Approved  August  5,  1886 $7,500.00 

Of  August  11,  1888 7,500.00 

Approvo<l  September  19,  1890 5,000.00 

Approved  July  13, 1892 5,000.00 

Of  August  18,  1894 4,000.00 

Pawed  Junes,  1896 2,000.00 

Approved  June  13,  HK)2 5,000.00 

Refunded  by  Major  Simford .50 

Total 3<),000.50 

Total  expenditures,  including  June  30,  1904,  $35,142.54. 


COMMERCIAL  STATUmCS,  1908. 

r  I 

Article.  Qtmntity.     Value. 


Timber ii4.(mji»     r/ix.ooo 


MlaoeUaiieoiit.... 
GiBOd  total 


IXWABI)  rmKIUHTH. 

310  43.400 


114.810  I      '/71.400 
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I  AM  f»/  temfU  pi^ng  (\mgnrte  Riwr,  So^dhihroiimn,  during  cnUndttr  t/nir  iMM, 


NaaM>. 


<*hAnM*irr. 


Janir 
tteillr 


Hrfvv  tiiff 

...  .«!«   


lin^rth. !  Rfvarftli. 


iOio 

42.N 


12..% 
10.6 


Itrpda. 


4.5 

S.2 


tonnaffr. 


'J9 
17 

H 


N  5. 

IMI'RDVKMKNT  OF  (^»N(}ARKK  RIVRR,  SOITH  CAROUNA.  FROM  iSKR- 
VAIS  hTTRKCT  BRIIMJK,  OOU^MBIA,  T<>  <iRANBY. 

Tiulor  tho  t'ontnu't  with  tho  Kvanflvillo  Contract  Coiiumny  for  con- 
ntnictinf^  tho  l<M*k  aihI  abutment,  S,073  cubic  yanlM  of  riprap  were 
platted  to  prot(H*t  tho  bank  at  the  abutment  endof  the  dam,  at  a  coNt 
of  $1.1*5  per  cubic  yard.  The  (*ontract  has  l)een  completed  and  Hnal 
payment  will  lie  raacie.  The  expenditures  for  the  lock  and  abutment 
wen^»12,^l*.:W. 

Tnder  the  (*ontnu*t  with  the  KvanMville  C>>ntract  Company  for  con- 
Ktructin)^  a  Chanoine  movable  dam  without  navigable  \iasH  at  an  e««ti- 
matf*d  cont  of  $H5,s7r>«  the  entin*  dam  wan  (*onMtructed  and  th«*  contnu*t 
o«>mpleted  exc(*pt  cleaning  up.  The  expenditure  was  $38,851.48. 
Final  payment  will  shortly  bo  made. 

To  dear  the  channel  atove  Uie  lock  an  far  mh  Columbia  of  bowklerH 
and  other  olistructionH,  two  lighterM  have  Ix^en  built  with  hired  labor; 

Shina  have  been  prepared  for  a  drill  float,  and  Home  of  the  steel  for 
rilling  ordered.    Tne  expenditure  wan  9:2^008.05. 
Aliout  SO  per  cent  of  tne  approved  project  had  lieen  completed  to 
June  Sii,  l\H\l. 

It  is  pnipoHod  to  expend  the  available  balance  in  completing  {lay- 
mentu  on  the  contracts  and  in  clearing  the  channel  above  the  lock. 

July  1.  ItWl.  tmUmrr  uni*zpen«lMl ^ |140,8K1.77 

Jiuir  %\  IWM,  AiiuKifit  rxpim<l««(l  diiriiiir  flml  year,  for  work*  of  ini- 

pnivc*tiHmt 53,  (W*.  44 

July  I.  IWM.  littlaiKv  iitM*itH«n(lr«l 87,782,.HS 

July  1.  IWH,  Dutntanainir  liabilltie* 5,£W.43 

July  I.  nUM.  tmlancH  A^-miUblf H2.M.VW) 

July  1 .  UKH.  anil  Hint  covi*rv(l  by  ancoinplt4nl  ormtiartu 19, 01  A.  25 

Amount  ami  date  of  all  appropriations  for  thin  work  are  a^  follows: 

Bv  aii  of  i\Mmrm 

AiHiftivwIMarph  :«.  ISW fftOMWO 

A|»|»ni\f«l  June  «.  IW»0 lUK  UW 

A|>tif«>v«<il  Mafrh»,  1«01 fiOjW) 

A|>|in>veil  JoneSS.  1W2 ri«),<iOO 

Toul 'iTi* ). « ■  M  > 

T«ital  ex|ienditun*i«,  including  June  9^\  1H<»4,  $102,217.07. 
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LUnr  OP  CONTRACT8   IN    PORCK. 


Contract  for— 

Name  of  contractor. 

Date  of 
approval. 

Date  of 
beginning. 

Date  of 
completion. 

Constructing  lock  and  abut- 
ment. 
CV>nfftnictinjr  < -banoinfl  dam . . 

The  Evanffvlllo  Contract 

Company. 
do 

Oct   20,1900 
Nov.    6.19U2 

Nov.  29,1000 
Dec.  10,1902 

|aJan.  80,1902 

a  Time  limit  waived. 


t>  VjO  working  days. 


EMKBOKNCY  CONTRACT. 


Name  of  contractor. 

Contract  for— 

PHce 
pound. 

Date  of— 

Contract. 

Beginning. 

Expiration. 

NcwJerwv  Foundry 
and  Macnine  Co. 

(4,560  pounds  chain 

\l,6(i0  pounds  chain 

CenU. 

^  |june80,1904 

July     5,1904 

Aug.  14,1904 

There  is  at  present  no  navigation  on  this  portion  of  the  river. 


N6. 


IMPROVEMENT  OF  THE  INLAND  WATERWAYS  BETWEEN  CHARLESTON 
HARBOR,  SOUTH  CAROLINA,  AND  OPPOSITE  MoCLELLANVILLE. 

No  work  waa  done  during  the  year,  as  titles  to  the  lands  requirea 
for  the  improvement  have  not  j^et  been  obtained. 

A  project  for  the  expenditure  of  the  appropriation  will  ))e  submitted 
when  the  titles  have  been  secured. 


Mmiey  atatemeTit. 

July  1, 1903,  balance  unexpen(le<l *. $50,000.00 

July  1, 19(M,  balaniH)  unexpended 50, 000. 00 


Amoont  (estimated)  required  for  completion  of  existing  project 75, 2U0. 00 

Amount  that  can  be  profitably  expenae<i  in  fiscal  year  emling  Juiu*  'M\ 

a  for  works  of  improvement,  in  addition  to  the  lialance  unex- 
ed  July  1,  1904 50,000.00 
ted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


APPROPRIATION. 


By  act  of  OoograB  approvinl  June  13,  1902 


150,  (HHI 
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XAtt  o/cmtracU  in  force  {emergency  contraeU). 


ContiwjtdM^ 

NuneofcoDtnctor. 

D.teolcoi.- 

Date  or  be([ln 

Date  of  com- 
pletion. 

BDlldlDs  Unnch 

E  O  Ball  1r 

Feb!  ziiisoa 

Ocl."  16]l90S 
Mar.  IS.  1901 
MBy    7,19M 

May  IT,  190) 
Ma  J  B,;i«>t 

AUK.  M,10O3 

"July     1  ISWS 

Coneumeii' Coiil  Co' 

Aug.  ^,11103 

Apr.  12.1904 

New  Jeraey  Car  Spring 
and  Rubber  Co._ 

June  21  1904 

Apr.  80,1907 

COHHBBCIAL   RTATIHTICB. 


Foreign  porta. 

TO.,. 

CoaMirtiie. 

■ela. 

Foreign  TOBete. 

So. 

Tom. 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

No, 

Tons. 

Crew. 

^S3:::: 

%*it 

'iosIbos 

26. 4M 

1 

C66 

J, 

W 

4o;«i 

1,862 
9«4 

SM 

i.m.Mi 

149,887 

";^ 

aOCtheae.eTefBeli,  12. 
»0[  Ibeec,  43  Te«eI^  77 


re  foreign. 


Value  of  exports $3,468,986.00 

Value  of  imports 1,768,133.00 

DuUea  collected 49,661.eO 

Ameiican  veesels  in  coaatwise  trade  cleared  at  coetom-bouse  only  when  boond 
Bontb,  ont  of  Great  District 


Omiwwrce  throjigh  Charletton  Harbor,  oi 


calendar  year  1903. 
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gain  of  1  foot  during  the  year.  The  narrowest  portions  of  the  26- foot 
channel  arc  in  the  eastern  eliannel,  about  250  feet  wide.  For  the  outer 
half  of  the  main  channel  the  project  width  of  600  feet  is  a})out  attained. 

The  report  of  the  advisability  of  extending  the  jetties  with  a  view- 
to  providing  a  harbor  of  refuge  was  submitted  to  tno  Congress  and  is 
puolished  in  House  Document  No.  299,  Fifty-eighth  Congress,  second 
session.  The  IV)ard  of  Engineers  for  Rivers  and  Harbors  recom- 
mended that  the  harbor  be  provided  by  dredging  an  entrance  channel 
28  feet  deep  at  moan  low  water,  1,000  feet  wide  beyond  the  jetties, 
and  500  feet  wide  between  them,  at  an  estimated  cost  of  $371,616. 

It  is  intended  to  expend  the  available  balance  and  the  a<lditional 
appropriation  recommended  in  dredging  the  channel  to  the  full  project 
depth  and  width. 

Money  statement. 

July  1,  19a3,  balance  unexpended $197,761.04 

Amount  appropriated  by  sundry  civil  act,  approved  April  28,  1904 73, 000. 00 

DeiJOPiUnl  by  Maj.  J.  C.  Sanford .28 


Proceeds  auction  sale 


110.00 


270,871.32 
June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   113,776.5ft 


July  1,  1904,  balance  unexpended 157,094.76 

July  1,  1904,  outstanding  liabilitieH 8,251.95 

July  1,  1904,  balance  available 148,842.81 


July  1,  1904,  amount  covere<i  by  uncompleted  contracts 19, 601. 00 


Amount  (efitimate<l)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  l)e  profitably  expendeil  in  fiscal  year  ending  June  ^^, 
1906,  in  addition  to  the  l>alan(*e  nnexpende<l  July  1,  1904: 

For  works  of  improvement • $75, 000 

For  maintenance  of  improvement 25, 000 

100,000.00 

Submitteil  in  complianci?  with  requin'mentfl  of  Hun<lry  civil  act  r)f  June 
4,  1897,  and  of  section  7  of  the  river  an<l  harbor  act*  of  18i»9. 

For  this  improvement  the  following  appropriation.s  have  l)een  made: 


By  act  <»f  Congrew— 
Approver!  June  IS,  187s.. 
Approve*!  March  3, 1S7?». . 
Approve<l  June  14, 1H80. . 
Approve*!  March  3, 1881 . . 
Paased  August  2, 1882 ... . 
Approve*!  July  6,  1884 . . . 
Approved  August  5,  1886. 

Of  August  11,1888 

Approve*!  St»nt  19. 18i>0. . 
Approve*!  Julv  13,  1892.. 
Approved  March  3,  1893. 
Approved  August  1 8, 1 894 . 
Af^roved  March  2,  1895 . 
Approved  June  6, 1900. . . 


$200, 000. 00 
200,000.00 
170,000.00 
175,(X)0.00 
300,000.00 
250, 000.  00 
187, 5(K).  00 
350, 000. 00 
370, 000.  00 
225, 000. 00 
750, 000.  00 
450, 0<10. 00 
fi(X),  000. 00 
220, 000. 00 


By  act  of  (Vingress — 
AppnntHi  June  13, 1W2.. 
Approve*!  June  28,  1902. . 
Approved  >Iarch  3, 19a3. . 

April  16,  pro<*ec*lH  auction 
Hales  of  Cioveriimcnt  prop- 
erty crwlit*"*!  in  Trt»a«ury 
of  I'nite*!  Siat*»H 

Dt»poHile<i  by  Major Sanfonl. 

Man*h  29, 1904,  account  nalea 
at  auction 

By  act  of  Congrc«4 — 
Approve*!  April  28. 1904. . 


$45, 000. 00 
50, 000. 00 
60,000.00 


85.00 
.28 

IIO.(H) 

•3, 000.  00 


Total 4,  575, 695.  28 


Tolml  expenditures,  including  June  :^),  UHM,  $4,418,600.52. 
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N   9. 

IMPROVEMENT  OF  INLAND  WATERWAY  BETWEEN  CHARLESTON  AND 

BEAUFORT,  SOUTH  CAROLINA. 

After  the  acquirement  of  the  title  to  the  land  required  for  the  canal 
through  condenmation  proceedings,  the  plant  with  which  the  work  was 
to  be  done  by  hired  labor  was  repaired,  and  at  the  close  of  the  fiscal 
year  was  on  its  way  to  the  site. 

It  is  proposed  to  expend  the  available  balance  and  additional  appro- 
priation recomtnendea,  in  beginning  the  construction  of  the  canal 
across  Fenwick  Island. 

Money  statement, 

July  1,  1903,  balance  unexpended $29,992.60 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       3,921.07 


July  1,  1904,  balance  unexpended 26,071.63 

July  1,  1904,  outstanding  liabilities 1,119.09 

July  1,  1904,  balance  available 24,952.44 


Amount  (estimated)  required  for  completion  of  existing  project 31, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 20,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

Total  expenditures,  including  June  30,  1904,  $3,928.47. 


APPROPRIATION. 

By  act  of  Congress  approved  June  13,  1902 $30,000 


N   10. 
IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

The  work  during  the  year  consisted  in  surveying  the  channel  of  Brick- 

Jard  Creek  and  m  preparing  plant  to  dredge  at  the  places  where 
eterioi'ation  has  occurred.     The  amount  available  is  too  small  to 
admit  of  sending  a  dredge  from  a  distance  for  this  work  alone. 

About  75  per  cent  of  the  approved  project  had  been  completed  to 
June  30,  1904. 

The  report  of  the  examination  ordered  by  the  river  and  harbor  act 
of  June  13,  1902,  is  published  in  House  Document  No.  199,  Fifty- 
eighth  Congress,  second  session.  The  Board  of  Engineers  for  Rivers 
and  Harbors  reported  against  the  improvement  of  Beaufort  River 
below  Beaufort,  S.  C. 

It  is  proposed  to  expend  the  available  balance  and  additional  appro- 
priation recommended  in  restoring  the  width  and  depth  where  deteri- 
oration has  occurred. 
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Thoso  conimorcial  Btatistics  do  not  include  a  \BTf^  part  of  the  businera  of  ('harleston 
winrh  ifl  done;  by  the  railroadn,  nor  <lo  they  include  the  conimenf!  pairing  o\i*r  the 
riverH  which  enter  the  har))or,  nor  over  the  inland  routes  to  the  North  and  South. 
The  coiiinienv  to  and  from  Charleston  through  WapiMK>  Cut  amounted  to  15.S,.'i94 
toriH,  \a1ue<l  at  $2,^>82,115,  in  the  calendar  year  1908;  and  through  inland  waterwavH 
to  the  North  :i3..')44  tonn,  valued  at  $579,520,  in  the  calendar  year  1903. 

The  n^ular  linen  of  Hteamshlpfl  eetabliahed  between  this  and  other  ports  (N^mpriM* 
a  total  of  25  8teauishi|)8. 

N8. 

IMPROVEMENT  OF  WAPPOO  CUT.  SOUTH  CAROLINA. 

The  work  (luring  the  year  consisted  in  obtaining  plant  to  do  the 
dredging  at  the  Ashley  River  entrance,  where  the  survey  shower!  a 
shoaling  to  6  foot.  The  work  was  advertised,  but  there  w^ere  no  bid- 
ders. It  is  the  intention  to  do  the  work  with  the  new  combination  clam 
shell  and  dipper  dredge  belonging  to  the  Government. 

Up  to  June  80,  19W,  about  TO  per  cent  of  the  approved  project  had 
l)een  completed. 

It  is  proposed  to  expend  the  balance  on  hand  in  widening  and  deep- 
ening tno  cut  ac*ross  the  Ashley  River  bar  to  the  project  width  and 
depth  of  2(H}  feet  and  7  feet  respectively,  and  in  maintaining  the  proj- 
ect width  and  depth  in  the  other  portions  of  the  channel. 

Money  statement. 

July  1,  loas,  Imlanoe  unexpendeil $7,871.44 

June  ^iO,  1904,  amount  expended  during  fiscal  year,  for  maintenani-e  of 

improvement 711. 20 

Julv  1,  1904,  l>alam-e  unexpende<i 7,1(J<).24 

.July  1,  ItKM,  outstanding  liabilities 214.27 

July  I,  bHM,  Ulance  available 6,W5.97 


Amount  (eHtimati»«l )  nnjuireil  for  completifm  of  existing  proje<'t 17, 500. 00 

For  this  improvement  the  following  appropriations  have  lKM»n  made: 


Hv  ai't  of  Con^rn'ft* — 

Approve<l  Manh  3.  18S1 ...  $10,000 

Passed  August  2,  18S2 10, 000 

Approveil  .luly  5,  IH84 3, 000 

'  Ai»proY(Nl  August  5.  18S6. . .  5, 000 

Of  August  11,  1SS8 5, 000 

Ai»pnive«lS4-ptemU'r  19,1890  10,000  ;              ToUl 7t),5<iU 

ToUl  expenditures,  including  June  30,  llHM,  K>:{,339.7n. 


Hv  a4*t  of  Congrt»H8 — 

ApproveclJulv  13,  1H92 $10,0(K) 

Of  August  18,  IStM 7,  <KK) 

l^asseii  June  3,  1 8% 2,  ftOO 

Approved  June  13,  P.K)2 8,  (X)0 


(-t>MMKK('lAL   STATIHTICH,    VMX^, 


Article. 


Rice 

Vcgeubk^f) 

Cotton , 

Cotton  «eed , 

lAimber 

Phonhaic  nick 

ManipoUtGd  fertillier 

QimTel  and  vhollN 

Ojnten 

Ojnten  (canned) 

Ciamii 

llitc«llaneoiu 

TMAl 


-  •. 

l^iiaiititx. 

VmIiu-. 

Tttuf 

•'..  v^a 

jal**.  It.'J 

7.1«l 

:-.HV.  \s\ 

1.141 

iA'.  :.•;» 

Ml 

•'.lie 

iA^,  'JTH 

■-•.M.t»l7 

f>.  'Xi;i 

lA.lMH 

2.y*<o 

U'».«iiV 

4»,  ikU 

:«.Mi7 

:i.;;«w 

»;.-jij 

ii«.) 

lU.Vrf* 

l:w 

I.H.C. 

n,t<jt 

hTU.  lO.i 

1\S..V.»I 

■j.iiHAn.". 
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N  9. 
IMPk«>VKMKNT  «)K  INI«.\NI>  WATKRWAY  UCTWKKX  CIIARLI'>Tt>N  AXI> 

liKArKoRT.  sorri!  (^arhuna. 

Aftor  tho  a4-quironiont  of  tlio  title  to  tlio  kind  rotiuinni  for  tho  i*hiuiI 
thnm^h  <*4>iKli»iiiiiiitioii  proc^'^'diti^^,  tho  plant  with  which  th«*  work  was 
to  In*  aono  hy  hirod  liilNir  whs  n*|NiirfHl«  and  at  tho  rloso  of  tho  tiHcal 
yrar  was  on  its  way  to  the  site. 

It  i^  proposed  to  exiNMul  the  availahle  Imlaneo  and  additional  appro- 
priation nM*omtnt*nd(*a,  in  lM*ipunin|f  the  eoutttruction  of  the  canal 
acroMi  Fenwick  Island. 

Jnly  1,  1M)3,  )ialAn«v  iinoxpi*n«lixl f2U.  1KI2.60 

JtiiM*  'MS,  11HM,  aiii«Hint  fX|it*ii(lt*«l  iliiriiitr  tlanml  vtmr,  fnr  wtirkivof  impnivt^ 
iiivnt .' a.W.M.07 


Jiilv  I,  IWM.  UUtiiv  uiu-xiii*ii(lf«l 'Jll,071..^3 

July  1.  IWM.  oiiti'UiitliiiK  Imbilitu^ l.lUi.dU 

July  I .  IWM.  UUtitv  Mvailiilili- LM.  Hfi'J.  -H 


Amount  (i^tiiimtol  t  n^piin**!  fur  rfim|i|«*tii>ii  i»f  «»xiinin|(  ]irnjcct .ll.HUO.  00 

A  111*  Mint    tliat  ("111  U*  iinilitjibly  «*x|«*n«l«^l  in  fiwal  ymr  (•ikUuk  Juiu* 
:iii.  l!W*.  (i>r  wiirki*  of  tinpniviMiirnt,  in  Malditioii  tti'tlio  laUAiirt*  unt*z* 


iMii.lt-l  July  I.  IWM 20,000.00 

SuiitiiitUtl  in  (Hiiu|>liAnc\*  with  rvi|uireui«uiB  uf  Muidry  civil  «4*t  of  Jum* 
4.  IHW7. 

Ti>Ul  «*\|H*ii<litunii.  iiM'lifliiiK  Juiif  'M\  IMM,  $:Mn!H.-l7. 


^I'PIK  11*11  UTIOX. 

liy  ail  •iir«iiiirnwa|i|in»\<^l  Juih*  ]:t.  W^r* |»n.OiK) 


N   10. 
IMPRnVKMKNT  nF   HKAI  HmT  RIVKR,  SiMTII  CAROLINA 

The  work  during  the  year  cnnsiMcnl  in  surveyinj;  the  rluuinel  of  Hrick- 
yani  (*re<»k  and  in  pn*parin}f  J?''^"^  ^^*  dnvi^ro  at  tho  places  when* 
iletiTJonition  has  <Nvurred.  'Flie  amount  availalde  is  too  small  to 
aiiinit  of  M'liiliii^  a  dn«dp*  from  a  distance  for  this  work  ahmi*. 

A  Unit  7^  |M*r  cent  of  the  approvcti  project  liad  tieen  completed  to 
.lime  ;{«»,  VM^. 

The  n*|Mirt  of  the  examination  4>nlen*d  hv  the  river  an<l  harlNir  a4*t 
c»f  .liiiie  13,  r.Ncj,  is  pitt»lishiHl  in  IIoiim*  f)«N*imii*nt  N(».  1W«  Fifty- 
«*i);lith  (*on^rt«s9*,  mm-oikI  s«*H.^itin.  Tlie  lioard  of  Kn^iMNT**  ff>r  Rivers 
ami  llarlMirs  n»|M)rt<Hl  apiinst  the  improvement  of  lieaufort  Uivcr 
In*Iow  IU*aufort«  S.  T. 

It  ix  pro|MiMHl  to  exiiend  the  nviiilahle  lialance  and  additional  tippro- 
priatioii  rei-ommendra  in  rest4>riu^  tho  width  aiHl  de|)th  wh«*n*  deti^ri- 
ormtion  iian  oocuirsd. 
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Minwy  st(ite7ti€nt, 

July  1,  1903,  balance  unexpended f2,387.«7 

June  30,  1904,  amount  exi)end(^  during  tiHcal  year,  for  maintenance  of 
improvement 637. 17 

July  1,  1904,  balance  unexpended 1, 850. 50 


Amount  (estimated)  required  for  completion  of  exinting  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
IfHX),  in  addition  to  the  balani^e  unexpended  July  1,  1904: 

For  works  of  improvement |9, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

'- 11,000.00 

Hubmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  ac!t  of  Congress — 

Approved  September  19,  1890 $12,500.00 

Approved  July  13,  1892 12,500.00 

Of  AufirustlS,  1894 5,000.00 

Passed  June3,  1896 1,000.00 

Approved  June  13,  1902 2,000.00 

Total 33,000.00 

Total  ex|>enditurex,  inc;luding  June  30,  1904,  $31,149.50. 


CX>MMKKCIAL  KT ATIHTirW,  1903. 


Article. 


PhofiphAte  rock 

Coal 

Cotton,  cotton  need,  and  mi»eelIaneoaN  merchandlne. 

Lumber 

OjrBton  and  by-producta 


Total. 


iQuantlty. 


Value. 


10,400  fll.OOO 

250  i  1,000 

2,440  .  SHTi.OOO 

70  900 

a.f.?.*)  I  32,000 


22,835  ,      469.900 


Numlter  and  riatw  of  reMeU  thai  Juire  yiarigaied  that  portion  of  Btanfort  IHnr  hunni  as 

Brickyard  Crtek  during  ralmaar  year  lOff.i. 


Kind. 


Tugboatfl 

Light«n 

Yachts  (Kteam) 

Schoonen  (S-maMed )  . 

Buoy  tendem 

Revenue  cutters 

Sloopii   and    small 
■choonen. 

QaaollnelKMit 

Dredfe 

PUBanser  boats 

POol  boats 


NtimlH'r. 


3 
10 

^ 

1 

2 

l.S 

1 
1 
2 


I 


Total 
t(>nna<(v. 


IM) 

1.000 

H,000 

2.400 

.VM) 

TiOO 

400 

'20 
InO 
000 

96 


Total 
ralue. 


f-JO.OOO 

S.OOU 

l.OOU.OU) 

4().U1U 

40.00U 

lOU.OOO 

r>,(iuo 

2.000 
30,  (lU) 
20.000 

4.000 


Number ! 
.••iiigle 
trijw. 


700 


lU'itmrkH. 


Vi)  '•  Th«>  AlMintHlH  nmdf  KM)  tri|M. 

4 

10 
200 

30 
4 
im     I*IU»l  Boy  an«l  Planter.  »arrylnif 


I 
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The  ^cat  falling  off  «ince  1894,  and  particularly  since  1896,  has  })ecn 
due  mainly  to  the  aecline  in  the  local  phosphate  business,  occasioned  by 
the  rapid  aevelopment  of  phosphate  mines  in  Florida  and  other  places, 
where  conditions  proved  more  la vorable  than  at  Beaufort.  The  largest 
phosphate  company  in  the  vicinity,  the  Coosaw  Mining  Company,  went 
out  of  business  about  a  year  a^o.  The  Virginia-Carolina  Chemical  Com- 
pan}'  is  now  operating  a  fertilizer  factory  on  the  Beaufort  River,  near 
tort  Royal,  and  a  comparatively  small  quantity  of  phosphate  rock  is 
still  mined  in  the  vicinity  of  Beaufort.  In  the  latter  part  of  1900  it 
was  decided  to  move  the  Port  Royal  naval  station  to  Charleston,  instead 
of  rebuilding  the  Port  Royal  dry  dock.  The  naval-station  site  has  since 
been  used  more  or  less  by  the  Navy  Department  for  training  and  tor- 
pedo-boat purposes. 

All  the  lacts  brought  out  bv  Colonel  Gillmore,  as  above  quoted,  in 
regard  to  the  Port  Royal  Railway  (now  known  as  the  Charleston  and 
Western  Carolina  Railway)  hold  good  at  this  time.  The  business  of 
the  road  has  declined  and  there  is  now  very  little  business  at  Port 
Royal.  The  interest  which  seems  to  be  most  desirous  that  the  Beau- 
fort River  should  be  deepened  is  the  Virginia-Carolina  Chemical  Com- 
pany. The  superintendent  of  this  factory  stated  that  he  thought  the 
output  of  his  factory  would  be  increased  from  40,000  tons  of  fertilizer 
per  annum  to  75,000  tons  if  they  could  get  deeper  water  to  their 
whan^es,  so  that  foreign  vessels  carrying  fertilizer  materials  could 
reach  them.  Their  main  trouble  appears  to  be  with  a  shoal  opposite 
Cane  Island  and  not  far  above  the  mouth  of  Battery  Creek  (known 
also  OS  Port  Royal  Creek),  where  there  is  only  11  feet  at  mean  low 
water.  The  United  States  Coast  Survey  chart  shows  deeper  water  on 
both  sides  of  the  shoal,  but  the  channel  is  not  well  marked  and  is  diffi- 
cult to  follow.     In  regard  to  this  shoal,  Major  Abbot  says: 

No  estimate  is  made  for  dredging  the  shoal  at  Old  Fort,  mentioned  in  my  prelim- 
inary report,  as  the  survey  shows  that  all  that  is  needeil  is  to  have  the  existing 
channel  properly  marked. 

Major  Abbot's  report  and  estimate  were  based  on  obtaining  a  chan- 
nel 300  feet  wide  and  15  feet  deep  at  mean  low  water,  which  depth 
appears  to  be  what  is  now  desired  by  the  Virginia-Carolina  Chemical 
Company. 

Thepresent  and  prospective  commerce  of  Beaufort  and  of  the  Vir- 
ginia-Uarolina  Chemical  Company's  Port  Eoyal  works  are  in  my  opin- 
ion not  sufficient  to  warrant  the  expenditure  required  for  dredging  the 
channel  desired  at  Cane  shoal  and  for  continuing  the  improvement  to 
Beaufort  (cost  of  latter  work  estimated  by  Major  Abbot  at  $116,000). 
It  is  believed  that  a  proper  marking  of  the  channel  at  Cane  shoal  will 
satisfy  the  present  requirements  of  commerce. 

Report  of  Mr.  W.  D.  Niles,  an  employee  of  this  office,  and  for  many 
years  a  resident  of  Beaufort,  giving  commercial  statistics  of  Beaufort 
Kiver  below  Beaufort  for  the  year  1901,  is  appended.  The  greater 
part  of  the  commerce  reported  by  him  is  of  such  a  character  that  it  is 
not  shown  bv  the  custom-house  records,  being  largely  local,  and  much 
of  it  carriea  by  small  vessels.  It  includes  tnat  portion  of  the  com- 
merce of  Port  Royal  which  uses  only  the  Beaufort  River  below  Port 
Royal  (estimated  by  Mr.  Niles  at  $4:60,000),  and  is  not  interested  in  the 
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rel*ort  or  capt.  j.  c.  sanfobd,  corps  of  enoinekk8. 

United  States  Engineer  Office, 

Charlestons  S.  CI,  April  7,  1903. 

(iKNERAi.:  1  have  the  honor  to  submit  the  following  report  upon  % 
preliiiiiiijiry  examination  of  Beaufort  River,  South  Carolina,  from  \U 
mouth  to  Beaufort,  as  provided  for  in  section  14  of  the  river  and  har- 
bor act  approved  June  13,  11>02. 

This  portion  of  Beaufort  River  was  partially  surveyed  in  1880  under 
Col.  Q.  A.  Gillmore,  Corps  of  J^ngineers,  and  again  part  of  it  was 
examined  and  surveyed  in  1888  and  1889  undorCapt.(nowMaj.)  Fred- 
ei-ic  V.  Ab])ot,  Cor]:)s  of  Engineers.  Major  Abbot  quotes  the  following 
pjiragraph  from  Colonel  GiTlmore's  report: 

Ah  th(*  Port  Koyal  Railroa<i,  having  itfl  teniiinuH  and  wharves  on  deep  water  below 
thi>  RlioalH  n'ferml  to,  conneotH  tlie  harbor  of  Port  Royal  Sound  with  Augfuttm  and 
tho  wt'sti'ni  railroarl  HVfftcm,  panning  clone  by  the  town  of  Beaufort^  there  wonM 


roail  wharvcH,  and  all  froightH  arriving  l)y  vessels  at  Port  Roval  Sound  for  tianaferto 
the  interior  would  }k*  loaded  into  railroad  cars  at  the  same  place. 

Major  Abbot  then  adds: 

Tlu>  only  roafon  for  changing  the  recommendationR  of  (V)loncl  Gillmore  is  that  rinoe 
18S0  the  phr)S]>hate  inton*gtH  of  Coonaw  and  Beaufort  rivers  have  greatly  increMed, 
and  every  effort  to  make  ]^>rt  Koyal  a  hirgt;  Hhip]»ing  ])oint  has  so  Slt  been  a  failure, 
while  the  l^unineHs  of  Beaufort  has,  if  anything,  increa^KKl. 

Major  Abbot  further  reported  that  his  recommendation  would 
d(.»i)end  ui>on  the  result  of  a  survey.  This  survey  was  made,  and  in 
Noveml^er,  ISSl),  Major  A])bot  reported  thereupon.  He  determined 
that  to  improve  the  river  to  15  feet  depth  at  mean  low  water  and  800 
feet  width  from  Beaufort  to  the  Sea  Island  Chemical  Works,  now 
owned  by  the  (Joosaw  Mininf]f  Company,  would  cost  $116,000,  and 
nu'onmiended  against  makin^jf  the  improvement  on  account  of  the  cost, 
which  he  considered  excessive,  some  of  the  material  to  be  removed 
bein^  rock. 

Since  1S89  conditions  have  a^iin  changed.  The  water  commerce  of 
l^»aufort  in<*rea.s4»d  with  the  in<Tease  of  the  phosphate  intercnts  and 
with  the  establishment  of  the  Port  Roval  luival  station  on  the  Beaufort 
Kiver  about  ♦>  miles  Indow  the  town  of  I^^aufort.  The  maximum 
appears  to  have  been  reached  in  1S94,  for  which  year  the  (collector  of 
customs  at  Beaufort  reiK)rted  the  value  of  exports,  as  recorded  at  the 
custom-house,  ^J»30,417,  and  the  value  of  imports  5p.V.>,064. 

The  following  table  gives  the  custom-house  records  for  the  years 
181»4-18I>7  and  lS!H>-lJ>tH,  the  record  for  1«1>S  not  having  l)een  reported: 


V..-,  VHltll'llf  ox- 

****^-  |«..rt>, 

18M t4,  «*«.♦.  U7. 00 

1895 l.lVi.fiW.W 

lfl9C l.:il6.2W.W 

1897 L:,rifi.'<»;.oi» 

1899 aSK.v^l.W 

1900 1  ia2..V.1.70 

1901 166.1W.00 


Value  of 
importa. 

m.  061.00 
70.S82.33 

1S&.  482.0 
84,661.07 

Tc^oaaoo 


i8S,«a».oo 
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Till*  ^n-Hl  fiilliti);  off  Niim*  l.ss»4,uiul  piirticiilarly  siiin*  1s«m;.  Iiu**  Inmmi 
«iii«*  iimiiily  to  I  III*  (irrlitio  in  tho  I«h*hI  plMMplmtr  lui.Hinoss,(N*niHioniM|  hy 
iIm'  r:i|»i(l  (li*vi*lupiii«Mit  of  pllo^nhllt4*  iiiin«*.s  in  Flori(liiun<l  «»tlii'r  nliiroH, 
vs  Inn*  I'oiH  lit  ions  pr«)v«'<l  nion*  fnvonililo  tliun  ut  l^miifort.  Thr  liirp'>t 
plio^plmh'  «*oni|Niny  in  tlir  vicinity*  tlio  (\misiiw  Mining (*oni|mny.  wrnt 
out  of  liii-ino-HiilMHitiiyriirHpi.    Flu*  Viiyiniu-C  u^olinH('llolnimK*oln• 

INllly  in  now  o|N'nitin)^'  a  frrtili/.rr  furt4>rv  on  th<»  It^ntiifort  Kiv(T«  noar 
*ort  l\o\!il.  and  a  roin|wnitivoly  .Hniall  quantity  of  pliospliale  hn-Ic  is 
still  niiniil  in  tlu' virinitv  of  IWaufort.  In  tli«*  Iatt4*r  |Nirt  of  1*.*<n»  it 
Hii>ii4'4'i(|r«l  to  niovr  tho  I^ort  Royal  naval  Htati<»n  to(1iarl«Nton,  instead 
of  rrlMii|ilin«^'  tin*  IN»rt  K4>val dry  d«M*k.  'Hiv  naval-station  sito  has  sin<><* 
Imm'u  u*mm|  nion*  «»r  li*^^  l»y  tlu*  Navy  lV|mrtnii*nt  for  training;  an4l  tor- 
|>«>dit  lMi:it  pur)>«»!M*.'». 

All  tin*  Uuts  liniuvrht  out  hv  (\doii(*l  (fillnion\  a-^  aUivi*  <|Uot«*d.  in 
n'pird  to  tho  Pc»rt  Uoval  Itailway  (now  known  as  tho  ('harl«*M4»n  and 
\N  r-.ti*ni  (*arolina  Itaifway)  hold  ^inmI  at  this  tinio.  Tho  husinoss  of 
tin*  r«»ail  ha.**  th'flinod  and  thon*  U  n(»w  vory  litth*  liusinoxs  at  Port 
l{o\«l.  Tin*  inti'M'M  whirh  wvnin  to  \to  nio^t  do>irous  that  tho  IWmiu- 
fort  Ki\i'r  **h<iuld  In«  (hn^i^Miod  i*«  tin*  Virffinia-(*arolinaC*hrmi4*al  (^Mn- 
imnx .  Tin*  su|>«*rint«'n4iont  of  tlii>  fa^'torv  stat4*d  that  ho  thought  tin* 
output  of  hi**  f:n*lory  would  In*  inrmiMsl  fn>ni  4<UNN»  ton*i<»f  fortilizor 
\n'V  iiniiuiu  ti»  7.*i,»NMi  t4in.*«  if  thoy  muld  p*t  <loo|>«»r  wator  t<)  tln*ir 
iili{ir\«'«<.  •*<>  that  foH'iirn  v«*H.«Mds  «*arryin^  fi*rtilia^*r  nmtorials  rouhl 
n*a«  h  tln*iu.  Tht*ir  nnun  trouhlo  ap|M*Hrs  to  In^  with  a  slnm!  op|)osito 
tain*  Nlainl  and  not  far  alN>vo  tho  mouth  of  llattory  (.V«*ok  (known 
aUo  un  INirt  K(»val  (*n*4*kK  whon*  thoro  is  onlv  11  foi't  at  nn*an  l(»w 
>\atrr.  Tin*  rnit4*<l  Stat«'s  (\iAst  Survov  chart  hh«»w«»  dooin-r  wator  on 
iNith  <«id<*H  of  tho  ^^Inml,  hut  tho  rhannol  Is  not  woll  niarkiHl  and  in  ditli- 
«'ult  ti»  foUow.     In  n*pird  t4>  this  slnwl,  Maj<»r  A  hi  m  it  say««: 

No  •  -tiiiiiiti-  I-  niHil<*  for  ttri*«t|hti|t  tin*  fiKiMil  ut  <Hi|  Kiirt,  iii«*iititiiiii|  in  u\\  |>n>lini- 
itiiirx  n  |«ir1.  ii«  tin*  iiiir\ry  nhfimi*  that  all  that  iri  iu*4<«lf«l  in  tn  havr  tin*  fXiNtint; 
rhaiirirl  i>rii|«r)\  niark«*<l. 

Major  A  111  Nit*-*  n'|M>rt  and  ostiniato  w(*ro  IhummI  on  (ditaininu;  a  rhan- 
ni'l  .'lot>  f«*ot  ^^uU*  and  l.'»  foot  diN-p  at  moan  h»w  wator«  whi«*h  dopth 
ap|ii*arH  to  Im*  what  is  now  «losir<*<l  hy  tho  Vir|?inia-(  andina  (*hoiui«*al 
i*4i!n|»:in\ . 

Tho  pH'^MMU  and  pn»sni»4*tivo  ronunonv  of  IU*aufort  and  of  tin*  Vir- 
ifinia  (  arolina  ( 'honiitnl  (V>niiittny*s  Port  Uiiyal  works  aro  in  niv  opin 
iiin  not  Hiitliriont  t4>  warnint  tnoox|M»ndituro  nH|uin*<i  for  «ln*d;:iii};  tho 
ohatun'l  d<*Hin*d  at  t  ano  sht^il  and  for  r«>ntinuin^  tho  iinprov«*nit*iil  t^i 
|U*:iufi»rt  («HiHt  «if  Iatt4*r  work  ostinmt4*d  hv  Major  AhUit  at  tlU'iJ^Hi). 
It  i«  li**lii*v«'d  that  a  proiM*r  marking  of  tho  rhann«d  at  (*ano  ^Inml  will 
saii'of  \  tin*  pn'M'iit  n*4Hiin*inontj4  4if  i*oniinor4*o. 

|{«*|Mirt  oi  Mr.  \V.  li.  Nilos.  an  oniphiyiM*  4>f  this  oftioo,  and  for  many 
voar**  a  n***idrnt  of  Ii4*auf«irt,  ^iviiijf  cHunmorrial  statistics  of  |(4*uufort 
l{i\i-r  Ih-Iiiw  Iktiufort  for  tho  yoar  ll*«»l,  i-  apiM*ndi*d.  Tin*  jrroati'r 
jwrt  t'f  tho  ronun(*n*o  ro|Mirti*d  hy  him  U  of  su«*li  a  «*hara«'ti'r  that  it  i** 
not  ^hown  hv  tho  custom -In  uisi*  n*r«>ni**.  lN*in^  larp*ly  I«n'uI.  imd  nnn-h 
of  it  «*arriod  hy  small  vosstds.  It  inohnlos  tnat  |Mirlion  of  tin*  i^oin 
mi'n-o  of  Tort  Roval  which  us4*s  onlv  tho  Ii4*tiuf«irt  Kiv4*r  U*|iiw  INtrl 
Ko\  al  (I'.xtiuiatod  hy  Mr.  Nilort  at  ^«U).«nn);,  ami  is  not  inton*'«t4*4i  in  tin* 
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improvement  of  the  Hhoals  in  (question,  all  of  which  are  above  Port 
Royal. 

Very  respectfully,  ^'our  obedient  servant, 

J.  C.  Sanford, 
Captain  of  KngineerH, 
Brig.  Gen.  G.  L.  Gillespie, 

L  Wps  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Fint  indonement.] 

Enoineer  Office,  U.  S.  Army, 

Norfolk,   Va.,  AjrrilJJ,  1003. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Arm  v. 

The  volume  of  commerce  to  lie  benefited  by  an  improvement  of 
such  magnitude  is  not  commensurate  with  the  cost,  ana  the  opinions 
of  the  district  engineer  are  concurred  in. 

James  B.  Quinn, 
Lieut.  Col.,  Corptt  of  Engineer H^ 
Divisioji  Engineer,  Southeast  I^ivisio^i. 

[Second  indoraement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

April  17,  1903. 

Respectfully  referred  to  the   Board  of  Engineers  for  Rivers  and 
Har!>ors  constituted  })v  Special  Orders,  No.  SS,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
Additional  infonnation  has  l>een  called  for,  if  available. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Third  Indoraement.] 

Board  of  P^nuineers  for  Rivers  and  Harbors, 

Wcufhington,  D.  C,  July  17,  1003. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Anny . 

The  lioard  of  Engineers  for  Rivers  and  Harbors  has  given  careful 
consideration  to  the  within  report  of  the  district  officer  upon  a  pre- 
liminary examination  of  "  lieaufort  River  [South  Carolina),  from  its 
mouth  to  Beaufort,"  the  indorsement  of  the  division  engineer  thereon, 
and  other  data  available.  On  June  16, 1903,  a  committee  of  the  lioard 
inspected  the  locality  and  held  a  public  hearing,  at  which  interested 
parties  were  afforded  opportunity  to  express  their  views. 

Beaufort  River  flows  mto  Port  Royal  Sound  alK)ut  1:^  miles  inside 
Port  Royal  bar.  Port  Royal  is  upon  a  tributary  of  Ik»aufort  River 
known  as  lijittery  Creek,  al>out  one-half  mile  al)ove  the  mouth  of  the 
latter.  Points  upon  Beaufort  River  are  distant  from  its  mouth  approxi- 
mately as  follows:  V.  S.  naval  station,  5  miles;  mouth  of  liattory 
Creek,  6^  miles;  plant  of  Virginia-Carolina  Chemic^al  Coinimny,  8 
miles;  plant  of  Coosaw  Mining  Company,  9^  miles:  lieaufort,  \\\ 
miles. 

The  river  between  IVmufort  and  the  Coosaw  Mining  Company's 
plant  was  sur>'eyed  in  188)^,  and  it  appeared  that  a  15-fcM)t  channel 
through  this  stretch  would  cost  $116,()(K).  To-day  no  demand  is  made, 
even  by  citizens  of  Beaufort,  for  the  improvement  of  this  section. 
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Tlio  plmit  of  iht*  OM>saw  Mininjr  (\mipiiny  in  now  idli\  with  no  ininn*- 
diat4*  pr(i9i|MVt  of  a  resumption  <»f  o|N*rutionH. 

TIm*  plant  of  thi'  ViiyiniH-l^nrolinA  ('htmiii-al  ('ompnnv  is  onpipnl 
in  tho  nmnufactiirt)  of  fortilizt'r.  It  has  lNM*n  (Hpiip|H>a  with  wharf 
fiu*iliti«*>«  and  throu^^h  it  are  ini|M>rt(Hl  certain  raw  niat4Tia|.n  for  tho 
tiM*  <»f  othrr  factories  in  tho  intori(»r  Udonirinff  t(»  tho  same  <H>m|)any. 
In  liMil  surh  im|M)rts  wen^  r.^3<Ni  tons,  valiicHl  at  (^ITriJNN);  in  VMi'J, 
V2,:^:^:i  tons,  vahiiHl  at  $121jnn>:  in  VMi:^  thus  far,  8,4(N)  tons,  vahuMl 
at  ;^|ojNN>.  It  is  n>|M>rt4Ml  that  th<*s4>  shipments  may  U*  ox|NM*te<l  to 
ri'urh  27.(NK)  to:^ojNK»  tons  |)or  annum.  The  lousiness  is  s(»mowhat 
tian<li(*at>iNHl  at  t>n*s4»nt  liy  the  existem*o  of  a  sh<ml  n^port4Hl  to  have  a 
pnu*tiranii*  drpth  of  hut  18  feet  at  K»w  water. 

Ves>i»ls  drawing  •J.'i  ftH»t  mav  now  n*aeh  the  railnNid  wimrf  at  Port 
Ko>  al.  Ii4»low  the  mouth  of  liattery  Creek  depths  an*  amph*  for  all 
pn'^MMit  pur|ioM»s. 

Ill  \  iew  of  the  very  limitiMl  aflvantajres  to  (*ommen*<«  that  would  fol- 
hiw  an  impn>veiiient  (»f  Ii4*aufort  Kiver,  the  Ifewnl  is  of  opinion  that 
it  i**  not  advisahle  for  the  United  States  to  undertake  this  improve- 
meiit. 

For  the  Iknird: 

(^IIAS.  J.   AlJ.KN, 


IJnTKK  nr  MH.  w.  |».  MLm. 

MtillTKIKMI.IJC,  S.  (\.  AutJuM  J9i,  imij, 

C\\i\w  r4»tii|*lyini;  with  yunr  (linvlitnif*,  I  Kiihiiiit  tin*  («ill«i«iiitf  tMlMiUu**!  fUiU*- 
iiH'fit  <•(  i-<tiiiitH'n-iiil  p*titiftiii«  for  the  yi«r  I1NI|  of  lUwnfurt  KiviT,  Snith  iHrnlina. 
U'liiH  lUMiifMrl      Th«*  •lata  fur  tht*  KtAt«*iiu*nt  H«>n*  nliUiiKHniy  nimv|M>n(l«*mv  ati«l 
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[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

-      WashingUmy  D.  C.^  J\dy  7,  1903. 

Respectfully  returned  to  the  Chief  of  Enj^ineers,  United  States  Army. 

The  I^ard  of  Engineers  for  Rivers  ana  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
'•Black  River,  from  its  mouth  to  Kingstree,"  the  inaorsement  of  the 
division  engineer  thereon,  and  other  data  available.  The  Board 
advertised  and  held  on  .fune  18,  1903,  a  public  hearing  on  this  matter 
at  Georgetown,  S.  C,  but  no  interested  parties  appeared  to  advocate 
the  proposed  improvement. 

From  Kingstree  to  the  mouth  of  Black  River  is  a  distance  variously 
estimated  at  from  90  to  120  miles.  The  lower  45  miles  is  of  ample 
depth  and  unobstructed,  and  upon  it  is  borne  annually  a  commerce 
exceeding  25,000  tons,  valued  at  about  $700,000.  The  remainder  of 
the  river  is  obstructed  by  snags  and  shoals,  and  has  been  but  little  used 
in  recent  years.  The  low-water  width  of  the  stream  at  Kingstree  is 
about  10  feet.  The  cost  of  improving  the  upper  section  would  be 
disproportionate  to  resulting  commercial  advantages. 

The  l^rd  concurs  in  the  opinion  of  the  district  officer  that  it  is  not 
advisable  that  the  United  States  should  undertake  the  improvement  of 
this  stream. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut,  Col.y  Corpa  (^  Engineers^ 

Senior  Member  of  Board. 


report  op  mk.  kkid  wuitfori),  ah8utant  kn(tinber. 

United  States  Kno inker  Ofucb, 

Gi^orgetowny  S.  r.,  AuguM  JJ,  190S, 

Captain:  In  complianre  with  your  letter  of  July  31,  1902,  I  have  the  honor  to 
report  as  follows  on  the  preliniinary  examination  of  Hla(*k  River,  South  Carolina, 
fn)in  itH  mouth  to  Kin^tree: 

The  examination  was  made  with  the  view  of  investif^tiu);  the  commercial  impor- 
tance of  Ae  river,  present  and  pnisijective,  in  onler  that  a  decision  mi^^ht  U*  formed, 
based  on  this  data,  as  to  whether  the  river  was  worthy  of  a  <letailed  sur\'ey  looking 
to  the  formation  of  a  new  estimate  and  pn^ject  for  its  future  im|»n)vement.  The 
examination  covers  that  portion  of  the  river  fn)m  Kin^triH',  which  is  generally  taken 
as  the  present  head  of  navigation,  to  its  mouth  at  Geurgetow^n,  S.  C. 

(iENERAL   FE ATI' RES. 

The  river  has  itn  sonrre  in  Kershaw  County,  S.  C,  and  is  said  to  be  about  200  milei) 
in  length,  but  l)elow  Kingstnn*,  of  whi<'h  this  report  treats,  it  i^i  aliout  90  miles  in 
length.  This  latter  ilintamt*  was  obtained  1  from  <|nite  a  corn'ct  map  re<vntly  ma<ie 
to  the  mouth  of  Mingo  Cret^k  by  the  Atlantic  (*<>ast  LumlxT  Com]kany,  of  thb)  plaice, 
in  the  location  of  their  timl>er  lands  lying  adjacvnt  tn  the  river,  an<l  from  map  of 
Unite<l  States  Engineer  I>e]iartment  of  <liHtance  l>etween  mouth  of  Mingt>  Cre(»k  in 
Black  River  to  them«»uthof  the  Black  at  (»corgt»town,  ma<lc  in  1HK9  under  the  direc- 
tion of  Capt.  Frwleric  V.  Abl)ot,  Corps  of  Kngim»ers.  T.  S.  Anny,  in  a  very  rapid 
manner,  and  is  to  be  taken  as  U^ing  only  fairly  (*orrect. 

The  first  40  or  50  miles  of  the  stream,  fn»m  its  mouth  upwani.  is  wide  an<l  d(^p 
and  free  of  obstructions,  being  onen  for  uninterrupti'd  navitnition  at  all  tinier.  Ven- 
aels  dimwing  12  feet  have  Moenaed  tb«t  far  without  ditficulty.    The  remainder  of 
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thui  dinuuin*  in,  (or  thi»  mnni  part,  rmoked  aikI  iuutuw,  rimI  littilly  rlifike^l  witli 
lall«*n  titiiluT  aiMl  filwtnicttN)  l>v  imii«l  Imm. 

Ihiriiitf  tlio  fierifMlii  <»f  dnuigfil  upi»«*r  (Miiiiniui  of  tli^  rivvr  iiAmiw  to  tii«*rt»  »dn«in- 
k*tii.  Ttio  iinfl<*iKitfiM*«l  lian  notiiw  thtn  fiiulirulArly  U*  \w  thiM«M*Juiit  1n*1oh  x\h* 
Nf»rth-l*4Uit(*ni  KAilr(i««l  hrtiliri*  at  Kin^rue,  when*  the  wat4*r  wan  not  ovtT  Ui  ft^»t 
in  wiilth.  Tho  influmcv  of  tht>  lunar  thltw  in  |»n>(aibly  felt  AO  or  6(>  niilm  aliovr  Ui«* 
nMHith  in  the  ilry  iwaiiuu,  ami  fairtlier  on  the  current  ia  very  aluiopah,  the  fall  of  the 
river  beioK  very  little. 

HIKTOSY   or   KXAMINATlomi. 


The  flfvt  of  theae  of  whirh  thin  office  haa  any  record,  made  b^  the  United  Staten 
it«»vt*ninient,  wan  umler  the  direction  of  (^t>t.  (liarlea  K.  I*liilli|Mi,  Coriw  of  Kn^ri- 
neern,  V.  S.  Anny.  wIkim*  refMirt  in  on  |iagea  iOI0--l(Ml,  Annual  R4*|Mirt  of  thel*hit»f 
of  Kn^neen*  for  IHKl.     He  nayn: 

**I  have  not  «lt«enieil  it  necemary  U^  niakc  entiuiaten  for  the  improvement  of  any 
|iortion  of  thin  river,  ami  none  are'ntiUmitteil.** 

The  next  examinati<»n  wan  made  in  18W1,  under  the  direction  of  (^iit.  W.  II. 
Bixliy,  (*oriinof  l*ji|nnt««»ns  I*.  S.  Amiv,  %ihone  n»port  lieirinn  on  |«Ke  U3n,  Annual 
Iii*|io'rt  of  tti<*  (*hief  of  Kninneem  for  1(^91.     He  nayn: 

**rnder  thfw*  HnumntaiH^en,  I  n*icanl  the  H\mri  River,  South  Carolina,  an  worthy 
of  inipn>veiiM*nt  by  the  <teneral  <tovemment  no  far  an  ti)rl«*ar  out  itn  natural  o)«itnu^ 
tiouH,  ftiK'h  an  nnaip*,  fallen  and  overhanipnir  treen,  et«\,  fn»m  itn  mmith  upwanl  MM 
miltf*  to  tht*  railniail  bri«l|re  at  Kin|p(tn*«*,  at  a  t«»tAl  ex|it»nai*  of  $25,000.*' 

Ill  nncanl  to  the  conimerei*  then  on  the  river,  (^aptain  liix)>y  na\*n: 

**At  pni«*nt  a  fit4«mer  ninn  <»ver  the  lower  40  iiiilen  <»f  river,  makinfc  refrular 
w^-'i'kly  or  n*miwe«*kly  tri|«i  and  (■arryinir  aU>ut  $1,200,000  of  annual  commenv,  ni<Mt 
of  «k  hirh  oiiiiiv  fmrn  Miiitrt*  (*reek,  one  of  the  tril»utarien  (»f  the  river.  On  the  u|i|M*r 
M)  miltii  of  thr  rivtT  the  pn«ii*nt  oHumenie  in  only  aUiut  $100,000  |ii*r  v««r,  Y»ut  it  ia 
eiitinuit«^l  that  thin  niifcht  nmilily  U*  incn«m*«l  to^iVXtyOOO  tier  yt«ar  if  the  river  were 
pmit^'fly  rh'ttnxil  out  by  the  ni«*n*  n*inoval  of  nnaini  and  fallen  tn*en  fmm  itn  cliannel 
and  l<*ai)ing  ami  ov<*rhaninnir  tnH«  from  itn  banka,  at  a  cont  of  not  over  $25, (KH).  thun 
drv«*lo|»injr  $lri  of  annual  comment  for  ea^'h  $1  once  n|it»nt  in  the  improvement.'* 

Attai*h«<«l  til  (^aptain  Ilixby'n  reoort  ia  one  of  lieat.  Maaon  M.  Iiitrick,  (V>iT]nof 
Kjiinn<«««n»,  I*.  S.  Amiy,  who  nuMle  ttie  exandnation  in  |iemon  and  covers  every  iletail 
of  it  iiioii*t  thtirouirhly. 

The  next  examination  pnivide«l  for,  umler  ri\'er  ami  harlior  act  4if  June  1.3,  1902, 
in  the  «»ne  autlAorii«il  in  ymir  letter  of  July  HI,  1902,  to  which  thi*  following  re|M»rt 
rt*laten: 

nuvroav  or  iMpaovsMEimi. 

No  workn  of  Improvement  luive  ever  lieen  atttmipteil,  ao  far  an  known,  by  the 
t*nit4^l  Stall***  <to\cmment. 

.S*v«*nil  a«  tH  w«*n*  |«um<«I  by  H^with  (*anilina  for  the  improvemc*nt  i>f  thin  ntn«m, 
IniI  vkhHhir  or  not  hiiv  Hi>rk  wai*  «*arrieil  «»n,  an*!  with  what  nvult,  in  not  ntat«<«l. 

Tlu*  flmt  of  tlifM*  wni*  umltT  the  <\ilonial  Ctovemment  in  173H,  when  a  t-ommiwion 
wan  ap|M»int<^l.  (^>nnintiii|C  of  M*veral  ritiaenn,  **»h«i  wi*n*  authorixe«l  U*  make  the  nai<l 
riwr  nn\itfat*lo*'  in  o*rtain  n]iecifle«l  ptat^ea.  Tlie  work  wan  to  liedom*  bv  **the  lalior 
of  tb«*  inbabitantn  and  ownvm  of  the  land  Ivinie  a<liacetit  to  the  naiil  nver."  (H4<e 
SUtuti-fi  at  lAfin*.  South  Canilina,  Vol.  Vll.  liy  Havid  J.  MKV>nl,  1H40,  publinh««l  at 
iVilunibiu.  .S  ('.,  Iiv  .\.  S.  Johnnton. ) 

TIm*  uvxt  A<*t  Han  in  17M,  under  the  Culonial  <tovemm<*nt,  when  anotht«m»mmia- 
ntofi  «kjut  Hp|M>int<<il  to  carry  «iut  certain  workn  of  impn»vement  nn  naid  river.  (Siv 
p  .'kL't,  i«m«*  volunM*. ) 

Tlie  hi'Xt  at't  wan  by  the  South  (^andina  lefnalature,  under  State  iroveninN*nt,  in 
lb«*  \raf  17^4  ip.  .VIS,  naiiM*  voIuum').  reipiirinir  **tluit  all  male  inbabitantn  from  tin* 
atf«-«  iif  U\  to  fill  nviflinir  within  4  milt^n  of  nai<l  river"  nluMild  work  on  tin*  ri\i*r  for 
»t\  ilavM  in  tb<*  yi«ar  aiitl  ki<i*p  it  «*lear  of  ol4rtnK-ti4»nn,  etr. 

In  |Hi:t  iw««>  p  SK\,  fmme  vi*hmH>)  another  a«-t  man  |«m«<«I  by  the  S4Mitb  rarolina 
l<vi*tjilnrt*  r«*Utini;  to  tin*  impn>vi*ment  of  the  river,  and  in  |h17  another,  and  the 
laitt  om<  of  wliich  any  nttiril  <^hiI«1  be  ftHmd.     (Set*  p.  ftK8,  Name  voIuiim*.  ) 

R\\Mt\ATu*H  i»r  Rtvaa  JifT  o>Mri.rrci». 

TIm*  nwr  ban  jiint  l«^*n  oxamim^l  by  «t4«ni  launch  U*  tiM*  "  Hia  Whirl."  aUmt  41} 
milm  alHi%i*  nitNith,  Iwintf  aUNit  11}  mil««  alio%e  tlie  m«Hith  of  .Minipi*  (*n^*k   tiM* 
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latU^r  place  l)eing  as  far  up  as  there  is  any  commerce,  preeent  or  profipective, 
in  lM>ttom8. 

The  river  wafl  found  to  l)e  entin*ly  free  and  unobstructed  for  safe  navigation, 
rerpiirinf;  no  work  to  imi>rove  it  or  maintain  it  aH  far  up  as  ezamine<].  Above  the 
mouth  of  Min^o  Creek  there  w  no  commerce  at  all,  present  or  prosi)ective,  except 
Home  Hawmill  lo^  which  are  drifted  down  with  the  current,  and  it  is  evident*  from 
careful  inouirv  amonj;  businoHS  men  and  shippers  who  are  in  a  position  to  know, 
that,  Hhoufd  tfie  river  be  improved  above  the  mouth  of  Minf(o  Creek,  there  would  be 
HO  little  return  of  commerce,  probably,  that  it  would  be  inadvisable  at  this  time  for 
the  (lovemment  to  expend  any  money  for  the  purpose. 

A  careful  invcstieation  was  made  of  the  commerce  now  on  the  river,  shipping 
lKX)ks  were  thoroughly  searched,  and  statements  made  up  item  by  item.  Twenty- 
two  thousand  four  hundred  and  thirtv-tive  tons,  valued  at  $642,482,  were  all  that 
could  l)e  foun<l  for  which  the  river  could  be  given  credit  for  fiscal  year  ending  Jane 
.')0,  1902.  All  this  came  from  Mingo  Creek  and  below  its  mouth  in  the  Black  River, 
where  the  stream  requires  no  improvement,  and,  as  stated,  nothing  came  from  above 
that  i>oint  except  $20,000  or  $30,000  worth  of  ton  timber. 

There  are  no  mills  on  the  river  and  no  important  shipping  points.  The  commence 
is  carried  on  by  one  stem-whe(4  steamer  of  86  tons,  one  screw  nteamer  of  53  tons, 
several  small  steam  and  naptha  launches,  numerous  pole  boats,  of  which  no  account 
could  l>e  gotU*n,  and  occasional  trii)S  of  harbor  tu^  for  towing  rafts  and  the  like. 

At  one  time  there  was  a  steamer  making  0(!caHional  trips  to  Potatoe  Red  Ferry, 
approximately  53  miles  above  mouth  of  river,  bringing  down  naval  stones  mostly; 
but  it  is  understood  that  when  the  turpentine  lands  b^me  exhaunteil  the  steamer 
was  withdraw^n,  and  there  has  not  been  sufficient  trade  to  recall  a  l>oat  nince. 

Under  the  present  existing  circumstances  the  un<ler8igned  is  of  the  opinion  that 
from  a  commercial  point  of  view  Black  River  is  not  worthy  of  improvement  by  the 
General  (lOvemment,  and  therefore  requires  no  sur\'ey  or  map  with  the  view  of 
forming  a  new  estimate  for  its  improvement,  and  for  these  reasons  no  recommenda- 
tions are  presented  in  regard  to  the  expenditure  of  any  money  for  the  improvement 
of  the  river. 

If  at  any  time  it  should  become  desirable  to  provide  unobstructed  navigation  on 
the  upper  ]>ortion  of  the  stream,  because  of  its  commercial  development,  no  reason 
is  known  why  Captain  Bixby's  report  referre<l  to  alx>ve  should  not  oe  nsed  on  which 
to  base  ]>lans  for  simplv  clearing  the  channel  of  snags  and  the  banks  of  overhanging 
trt>es,  as  outline<l  by  nimself. 

Very  respectfully,  your  obe<iient  servant,  Rbid  WnrrpoRD, 

AmslatU  Engmter, 

Capt.  J.  C.  Sanfori), 

CvTiin  of  Ejit^iwcrnf  V.  S,  A. 


N   14. 

PRELIMINARY  EXAMINATION  OF  rHARLF>?T()N  HARBOR,  SOITH 

CAROLINA. 

[PriiiU**!  in  Ilotme  \hM\  No.  4119,  Fifty-i'iKhth  (NuifrmK,  mtM*!!!!  M-anion.] 

WaK    nEPARTMENT, 

Office  of  the  C'hief  of  F^mjineers, 

WaHhlmjton^  Jnnunnj  '27^  1904,. 

Sir:  I  havo  the  honor  to  8u}>mit  horowith  a  rojwrt,  Anivi\  April  9, 
1903,  by  C-apt.  J.  C.  Sanford,  Coq)s  of  Kn^inoers,  011  preliminary 
examination  of  Charleston  IIarlK>r,  South  Carolina,  to  ascertain  the 
advisability  of  extendin^^  tho  jetties  with  a  view  to  providing?  a  liarbor 
of  refu^.  This  report  is  uiade  in  pursuance  of  a  requirement  in  the 
river  and  harlior  act  of  June  18,  11H)2,  and  Captain  Sanford  is  of  opin- 
ion, coneurriKi  in  by  the  division  engineer,  I^ieut.  Col.  J.  H.  Quinn, 
CorpHof  Enfifineors,  that  the  locality  is  not  at  the  pn»sent  time  worthy 
of  improvement  as  a  harbor  of  refujje  by  further  jetty  extension.     The 
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report  Iuia  been  rnviowod,  undor  tho  provisioiui  of  H<H*tionH  H  aiul  14  of 
thf  Hiiici  iu*U  by  tho  ikmrdof  Kii^iticorrt  for  UiwrNand  IIurlN>n%,  whidi 
has  vinitod  tho  locality,  thmu^h  ii  conimitUH\  ami  hold  a  piililic  hc'ar- 
in^«  at  which  intorettt4Kl  partion  woro  afforded  aii  op|)ortunity  to  cxpn*MH 
thoir  viowK. 

INirsiiant  to  tho  rocommondation  of  tho  Itoard,  in  rojMirt  of  •luno  l!i« 
lIMia,  tho  dintrict  offii*<»n  (-ajit.  (r.  P.  HowolK  Coqw  oi  KnjjimM'rH,  has 

)>n*|RinHl  ostiiiiatoH  of  tho  cost  of  <ln'd>nn^  channoln  of  'Js  f(H*t  aiitl  IM) 
iH»t  depth,  IjNNi  f«N*t  wido  outi^ido  tho  jottios  ami  54N)  foot  witio  iiisido 
tho  iottiort,  ami  for  oxtomliiii^  tho  mirth  jottv.  Further  conHidoratioii 
haN  Inn'ii  jfivoii  tho  tnattor  oy  tho  Board,  final  roport  In^in^  nia<h>  in 
indt>rM*niont  of  I>o(*(Mnhor  22,  DMM),  in  which  it  conclmioK  that  it  in 
ailviMahlo  for  tho  Tnitod  Staton  to  undertake  tho  iniprovoniont  of 
("harloMton  llarlMir  hy  moann  of  dred^n^  with  a  view  to  pnMlucin^  an 
ontranct*  (*liannol  2S  foot  doop  at  moan  low  water,  1,<nn)  fiN»t  wido 
lioyond  tho  jetties  and  .V<n>  f«»t  wido  lK*twi«on  them,  at  an  ostimatiMl 
nwt  of  $:ni,tUtl,  the  annual  coht  of  niaintonanco  Ikmui;  e8timat4Kl  at 

I  (*oncur  in  tho  opinion  of  tho  Doard. 

Very  row|MH't fully,  your  oboiliont  Mor\*ant, 

A.  Ma(*kkn/jk, 
//r/V/.  /rVw.,  f  ViiV/'/*/*  AViy/w^fT*,  /*.  N.  Army, 
Hon.  Ki.iHi'  RiMiT, 

Strrfdiry  of  II  #ir. 


KR1H>ICT  «>F  <*Arr.  J.  <\  HANrt>IU>,  (X)KI'H  OF   RNUINRRKI4. 

I'nitko  Statkh  Knoinrrk  OmcR, 

Chitrl^*m,  S.  r.,  April  9,  I^^i^ 

(fRNRRAi.:  I  have  tho  honor  to  suhmit  tho  followinif  re|)ort  u{>on  a 
pndiminarv  examination  of  l^harlenton  !IarlM>r,  South  Can>lina,  ^*to 
aM<*<»rtain  tlio  advisalulity  of  oxU'ndin|if  tho  jetties  with  a  view  t4>  pn>- 
vidin};  a  harlMirof  rt*fufr«*/'  the  oxamini^tion  lioin^  made  in  a<*<*onlance 
with  tho  nM|uin*montMof  tho  river  and  barlMir  act  approvM  June  18, 

The  history  of  tho  Charleston  I larlmr  jetties  and  tho  n^nults  ohtaincnl 
thus  far  from  their  construction  asHisted  hv  dredf^in^f  an^  well  known 
and  will  not  Ih'  d<*s4TiUKl  at  lon^i  here.  Tho  jetties  wen^  c^on^tnictiKl 
und«*ra  proj«H*t  for  ohtainint|^acliannol  21  f(*<*t  d(M*p  at  nu^an  low  water 
and  nf  navij^iMo  width,  'fliov  wore  complotinl  in  1M#5.  Tin*  mirth 
jetty  i«t  alsmt  i:>,t*»4<>  feet  lonfjf*,  and  the  south  jetty  alsnit  r.M<N)  f«M*t 
l<»n^,  the  Muith  jetty  pn>j<H*tin^  seaward  aliout  ^Unt  f«N*t  farther  than 
the  north  jetty.  In  oa<*h  of  these*  there  is  a  K^pof  considorahle  length 
nt*ar  tho  nhore  end,  in  which  the  jottv  was  not  built  u|i  t4i  low  wHt4*r. 

The  river  ami  harlsir  a4*t  appn»ve<f  Mart*h  3,  issm,  ad<»pte4l  a  proj 
%H't  for  obtaining;  a  channel  fnun  (*harlost4)n  t4>  tho  (s-ean  not  I4\h^  tlmn 
2»»  fe4»t  diH»p  at  mean  l4>w  water  (mt*an  ran|^*  4>f  ti<li»  alMMit  5.2  f^et) 
and  f*i<M)  fiH«t  wid4*,  tho  work  t4>  lie  done  by  dnnl^ing,  if  |M»««.iMi». 
nn^l^in^  has  sim^e*  continued  under  this  pmWt,  but  with  some  inter- 
ruptions. Tlien*  is  now  a  depth  of  practically  2<»  feet  throughout  the 
len^h  4>f  tho  4*hannol,  an  incn>aM*  of  alKiut  2  f«N*t  nince  lii^t  suniiner. 
Tho  clianncd  is  U-in^  widentHl  t4)  tho  prtijt*ot  width.     As  shown  4in  tho 
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inclosed  Coast  Survey  chart,"  the  26-foot  channel  across  the  outer  bar 
(at  the  date  of  the  chart  the  least  depth  was  24  feet)  makes  with  the 
jetty  channel,  which  is  nearly  parallel  to  the  outer  portions  of  the 
jetties,  an  an^le  of  about  24^. 

This  direction  was  chosen  for  the  dredging  because  the  large  shoal 
just  south  of  the  dredged  channel  showed  a  steady  movement  toward 
the  prolongation  of  the  jetty  channel  as  well  as  seaward,  the  move- 
ment of  the  shoalest  part  seaward  being  about  three  times  as  rapid  as 
its  movement  towara  the  jetty  channel  prolonged.  This  shoal  appe^irs 
to  have  been  formed  mainly  by  deposit  of  material  scoured  out  from 
between  the  jetties.  A  comparison  of  charts  shows  a  steady  move- 
ment of  the  shoal  from  a  position  between  the  ends  of  the  jetties  to  its 
present  position.  The  shoal  is  becoming  smaller,  partly  by  natural 
forces  and  partly  by  dredging.  The  following,  stating  results  of  sur- 
vey of  the  spring  and  summer  of  1902,  concerns  this  shoal,  and 
is  quoted  from  the  Annual  Report,  Chief  of  Engineers  for  1902, 
page  1170: 

The  carves  on  the  outer  shoal  have  moved  seaward  generally,  but  no  outward 
movement  is  shown  in  the  26^foot  cur>'e.  The  area  of  less  than  12  feet  is  now  ver^ 
small,  and  the  area  of  less  than  18  fei't  on  the  main  portion  of  the  outer  shoal  la 
smaller  than  it  was  last  vear  bv  alx)ut  7  )>€r  cent  of  the  larger  area.  The  area  lees 
than  21  feet  at  low  water  beyond  the  j(>ttii^  and  between  the  prolongations  of  their 
inder  edges  was  153  acres  in  June,  1S97,  144  acres  in  January,  1898,  and  129  acres  in 
1902.  The  area  less  than  18  feet  was  82  acres  in  1897,  77  in  January,  1898,  and  67  in 
1902.  The  area  less  than  12  feet  was  8  acres  in  1897,  6  in  1898,  and  less  than  1  acre 
in  1902. 

Before  an  entrance  channel  on  the  line  of  the  jetty  channel  pro- 
longed can  be  maintained  without  considerable  annual  expense,  this 
entire  shoal  south  of  the  26-foot  dredged  channel  and  north  of  the 
jetty  channel  should  l»e  removed.  As  a  perfectly  straight  entrance 
channel  is  extronioly  desirable,  the  improvement  of  the  entrance 
should  have  as  its  ultimate  aim  the  entire  lemoval  of  the  shoal.  With 
the  shoal  removed,  the  approach  from  sea  to  the  sheltered  channel 
between  the  jetties  would  be  comparatively  easy  and  unobstructed  in 
all  weather. 

The  object  of  the  preliminary  examination,  as  stated  above,  is  **to 
ascertain  the  advisability  of  extending  the  jetties  with  a  view  to  pro- 
viding a  harbor  of  refuge."  This  question  is  discussed  at  len<^tn  in 
the  appended  report  of  Assistant  Engineer  James  P.  Allen,  lie  con- 
sidei-s  it  under  tne  three  following  heads: 

First.  Is  a  harbor  of  refuge  needed  on  this  part  of  the  coast? 

Second.  Is  Charleston  the  best  point  at  wnich  to  provide  such  a 
harbor i 

Third.  Is  it  advisable  to  extend  the  jetties  to  facilitate  the  use  of 
this  harbor  as  a  harl)or  of  refuge? 

In  connection  with  the  first  head,  the  early  construction  of  an  isth- 
mian canal  is  to  be  considered,  with  the  consequent  probable  increase 
of  vessels  passing  along  this  coast;  also  the  recent  estiiblishment  of  a 
naval  station  at  Charleston,  where  the  construction  of  a  large  dry 
dock,  machine  shops,  etc.,  has  been  authorized  by  Congress. 

As  to  Mr.  Allen's  second  head,  the  comparative  ease  and  aedfetv  with 
which  the  Charleston  jetty  channel  can  even  now  be  entered  m  Imm* 
weather,  the  deep  and  commodious  anchorage  in  the  lower  poitf^ 

•  Notprintad. 
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the  hiir)K>r,  the  fact  that  not^CMsary  ropatrn  can  be  nmdo  and  supplios 
c»htuine<l  at  th<»  rit\\  thr  nranu*KS  of  the  lutt4Tlothr  (mmiui  ixa  c*oiii|kiirixl 
with  othrr  viiU^H  lUon^  tlio  S«>iith  Atlantic  4*<mst,  and  it.s  cM'ntral  imisi- 
ti«>n  on  this  <*<»ast«  tocether  with  the  fa<*t  that  a  (rnMit«*r  ontr»n('tMit'|»th 
(*xi**ts  tluui  at  any  other  har)H>r  on  the  coiLst  8<»uth  of  Ilanipton  Umuls, 
woiihi  M'«*ni  to  n*nder  i*haHr>t4»n  Ihirlnir  the  nioht  suitiihh*  |x»int 
lN*tWf»en  (  a|N*  Ilattrni^  ami  (  u|m^  Florida  as  a  liarlHir  <if  rrfii^\ 

Mr.  Alh*n  diM'Us.M\M  the  advisability  of  exteiulin^^  the  jrttirs  to  fai*ili- 
tiitr  thi*  iiM*  of  this  barlK>r  as  a  harlK)r  of  n*fu^e.  He  oonrliuh's  tliat 
extending  thi»  north  j^'tty  to  the  28-foot  curve  alMuit  Iojhhi  fret,  and 
dn*d^in^  ia  a  donth  of  :2S  feot,  the  area  lK*twi*4'n  this  prolonpition 
and  tlie  liii«'  of  tlie  south  jettv  prolonetxl,  as  wtdl  as  out>ide  lK>th  jet* 
tit*s  and  U^tween  the  lines  of  these  proh>np'd,  if  a  less  depth  is  found 
then*,  wouhl  make  a  liarUir  of  refuse  sutHcirnt  for  all  presiMit  and 
pndKible  future  nM|uirements.  Throuj^hout  his  dis<Mission  the  harlNir 
of  ri'fup*  i|Ur<«tion  is  in  ^re nigral  tn*ated  as  entindy  distinct  fr<»ni  tho 
<|Ui'**tii»n  of  fulun*  iniprovenuMit  of  the  harUir  entniiuv. 

The  extension  of  the  north  jetty,  as  pro|MiMHl  by  Mr.  Allen,  would 
e«i*«t  M*vi*nil  millions,  and  in  my  opinion  is  not  ih»w  justitie<|  by  tho 
nerdx  of  na\  ipition.  I  am  {wrticulurly  inclineil  to  this  opinion  l>y  a 
cN»ti*«id<'nitioii  of  ihi*  fm't  tluit,  if  the  la r^e  shoal  in  fnmt  (»f  tlie  j<*tty 
eiitninri'  wi*re  wliollv  n'mov«'d  t4>  a  sutlieirnt  depth,  whid.  couM  l»o 
<ltiiie,  including  drinl^invr  out  the  area  lN<t\\een  tlie  immIh  of  jetties 
for  alMMit  :2jNio  feet  in  h*n^th,  at«  |M*rhaiis,  tme-tiftli  t4>  nnx'-sixth  tho 
e«t«<t  of  e\ti*ndin^  the  jetty,  a  verv  g«HKl  harlnir  of  n»fui;e  W4»uKi  tie 
pr«Klue4sl,  ami  4>ne  whi«-n  would,  I  lN*lieve,  satisfy  th<'  niM'iis  of  navi^i- 
tion  foi  *Mime  time  to  c*4ime.  Mon*<»ver,  tin*  n-uuival  of  thi'<i  ^limil  ia 
din'rtly  in  lim\  as  Htiit4Hl  in  the  early  [Nirt  4»f  this  re|M>rt,  with  what 
ai>|H*:irs  t4i  Im*  ultimately  n4vd«Hl  in  tho  improvi^ment  c»f  the  entninco 
channel:  wheniis  it  is  nt>t  im|Mwsilde  that  the  extension  of  the  j(*tt3' 
nii^ht,  liy  pnMlurin^  further  4*4 »n(vnt ration  at  the  entrance,  have  a 
deh'ieriiniH  4*tT«-4't  u|M>n  Uie  inner  harUvr. 

In  my  4>pini4m,  i  narh'ston  IIarlM>risnot,  at  the  presi>nttinie,  worthy 
of  impptvement  a.**  a  harlior  of  n*fu^e  by  further  ji'tty  extension,  but 
is  Horthy  of  impr(»vrment  as  a  harlsir  of  ri'fup*  t<»  tin*  e\t4*nt  of 
reni<i\  in*:  tin*  «>uter  shmil,  i'tc.«  as  outlined  alnive. 

Ni»  <'iir\«-\  is  n*4|uin*d.  as  all  neresHnry  4latji  enn  1m»  obtained  from 
the  annual  harlNtr  ^urvey  to  In*  lN*pin  mmhi. 

Very  n*.'»|Hvt fully,  your  4>U*dient  M'rvant, 

J.  i\  Sam«ii:i>, 

i'ttjffiti/t  *if'  /',.!*/* htiTB^ 

Ilrijr.  (len.  Ci.  L.  (tii.i.K8riF., 

f  'h  i\ f  •{f  I'M *j In t»Tti^  I \  N.  -1. 
(Thnni^h  the  Division  Knj^inrer.) 


[Flnt  tiMlitr^tiirnL] 

Km.inkki:  OKnrK,  l\  S.  AtrMV, 

RmipMrtfully  milimitted  t4>  the  I'hii-f  4if  Kii^riiiriro,  I  ttiiid  Siati*s 
Army. 

Taera  ftppoiTB  to  ho  no  real  mM*eH^ity  fur  the  pri-^-i-nt  «xten>ii»n  of 

Imi  flMWAld«     Then*  is  4)bvit>us  nefi««<«it\    fi>r  extendin;:  tin* 

tocloae  tlie  rap  at  tho  hlmre  end.     Th**  h*-^-*  of  lit-ad 

^vm  to  lliiH  Uteral  4*M*a|M*,  iiiat4'rially  atb'et.H  the 

^  jeiiini.     I  am  cloubiful  if  the  art  eontem- 


1678      BBPORT  OF  THB   OHIKF   OF   SNaiNBRRS,  U.  8.  ARMY. 

plates  sach  rearward  exteDflion,  bat  it  is  evident  that  if  the  entraoce 
were  straight  and  commodious  the  question  of  the  harbor  being  a 
harbor  of  refuge  would  be  settled. 

The  views  of  the  district  engineer  as  to  the  extension  of  the  jetties 
are  concurred  in. 

James  B.  Quikn, 
Lieut,  Col.^  Corps  of  JEngineera^ 
Dwision  Engineer ^  Southeast  Divtsian. 

[Beoond  Indonement] 

Office  Chief  of  Engineers  U.  S.  Army, 

April  25,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colondy  Corps  of  Engineers, 

[Third  indonanent] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  June  19,  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  ana  Harbors  has  given  careful 
consideration  to  the  within  report  of  the  district  officer  upon  a  pre- 
liminary examination  of  Charleston  Harbor,  S.  C,  '^to  ascertain  the 
advisabilitv  of  extending  the  ietties  with  a  view  to  providing  a  harbor 
of  refuge,''  the  indorsement  oi  the  division  engineer  thereon,  and  other 
data  available.  On  June  17. 1908,  a  committee  of  the  Ik)ard  inspected 
the  locality  and  held  a  puolic  hearing  at  which  interested  parties 
appeared  to  advocate  the  improvement. 

Below  Hampton  Roads,  Virginia,  there  is  no  harbor  of  refuge  upon 
the  South  Atlantic  coast  suited  to  deep-draft '  vessels.  The  United 
States  has  recently  begun  at  Charleston  Harbor  the  construction  of  a 
dry  dock  and  other  accessory  plant  with  a  view  to  the  establishment 
of  an  important  navy -yard.  Cnarleston  Harbor  has  now  ample  depths 
in  a  capacious  anchorage  area,  and  the  channel  of  entrance  is  26  feet 
deep  at  mean  low  tide. 

Immediate  naval  advantages  and  ultimate  gain  to  commerce  would 
follow  the  improvement  of  Charleston  entrance  to  such  an  extent  as 
would  afford  easy  entrance  to  deep-draft  vessels  in  heavy  weather,  at 
any  stage  of  the  tide. 

For  the  purpose  of  making  comparisons  of  cost  with  resulting 
advantages,  the  Board  recommends  that  the  district  officer  be  directed 
to  prepare  estimates  of  cost  of  two  different  channels,  to  he  obtained 
in  each  case  by  dredging,  both  with  and  without  jetty  extcnsiDii;  the 
first  estimate  to  be  for  a  channel  1,000  feet  wide  aiid  W  feet  deep 
beyond  the  jetties,  and  the  second  for  a  channel  1,<hM)  fiM't  wide  and  28 
feet  deep  beyond  the  jetties.  In  each  case  the  channel  within  the  jet- 
ties, while  of  similar  depth  to  that  outside,  may  be  reiiueed  in  width 
to  500  feet 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.,  CorjKH  nt'  Eiighu'eri<^ 

Seni<ir  Vk'  litntrd. 
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(Pbortbli 


Oppice  Chief  op  Ekoinreks,  U.  S.  Army, 

JiUy  J(K  lOM. 
R««poctfulIy  roferrod  to  Capt.  G.  P.  Ilowt^ll,  CorjiH  <>f  EnKin«*eni, 
who  m  din'cted  to  proiMiro  thr  ostiiiuiteti  of  cont  rtH^onitiionded  by  the 
It<inni  in  pnH-«Mlin|r  iiidorm^imMiL 
To  bti  returned. 

A.  Mac*kk\zie, 
Acting  Chief  of  Engineert. 

pliih  IndciciMMnt.) 

U.  S.  Kngineer  Okh^tc, 
Charlr^Um,  S.  C,  (Muhtr  S,  J9(IS. 

Respectfully  returned  to  tbo  Chief  of  Kn^^inceni,  United  Stateit 
Anny. 

The  fullowin^  estimaten  have  bt*en  prepared  tnm\  survey's  made  June 
and  August,  i\H)li^  extending  to  the  30-foot  contour* 

Dredging  amiMttif  jfUiet^  J.OtiO/eeiwidL, 

llmtf*rUl  (nla«Y  mmmimnentu) nihic  ymHfl. .  2, 4^, 294 

A«l«litioiuii  bo  \t^r  ivnt  fur  »)i4Militiw'  uikI  iti«*n<aiii'  uf  l>in  i»v<*r  |>Ur%»  nM*af«tin^- 
tiivnt rtiliii*  yank..  1,218,<M7 

3.6S5,IH1 

CcMt,  10  ceota  |wr  cubic  rani $366,  &H 

Aild  10  par  oeni  for  cuoUnirf iH*if.- 80,660 

402,163 
Drtdipru;  inmtUjrUift,  SCOftei  tAd>. 

Material  to  lir  dmlaf«l iniU«' yanU. .  1,1:H),Q38 

Additional  »V>  |irr  criil «lo . . . .       MS,  319 

1.606,067 
— — -—    ■  ■  ■ 

Cnat,  lOcfOtn  |ifr«nil»ir  \iir»l $100,606 

Add  10  |irr  «n'iit .' 16, 060 

186,664 
Krtfmmtm  ofttarikjm^  JS,StSO/eH, 

l.lM.viaiiiWc  vanUptoiif,  at $2.60 12,807,208 

Add  10  iwr  will' 2«».  720 

3,186,028 
28-fooT  cnAnnmu 

Ihttiying  tmtmdr  jfittrs,  l,tOU/rfi  ind>. 

Mat«*na]  to  l«*  dn<«li!nl «iiJ»i«-  yan!«. .     1, 666, «ft9 

Additional  .**»  jut  «viit d« 7K\,  M& 

2,3M.U34 

fVwt  10  cfinta  per  cubic  vani t236,<i03 

Add  lOprroonl .' 23.fi00 

888,608 
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Dredging  irmdejeUieSf  600  feet  wide. 

Material  to  be  dredj^ cubic  yards..        685,537 

Additional  50  per  cent do S42, 769 

1,028,306 

CJopt  10  centfl  per  cubic  yard $102,830 

Add  lOiHjrcent 10,283 

113, 113 

Ertemtion  of  north  jettij  10^000  feet, 

754,773  cubic  yanls,  at  $2.50 11,886,933 

Add  10  per  cent 188,693 

2, 075, 626 

For  reasons  stated  in  the  attached  report  of  Mr.  Allen,  the  exten- 
sion of  the  north  jetty  alone  is  considered.  The  estimate  is  based 
upon  extending  the  jetties  without  foundation  mattresses  to  a  height 
of  12  feet  above  mean  low  water,  with  side  slopes  of  1:  li.  The  stone 
would  be  brought  to  a  narrow  crest.  The  height  would  ultimately  be 
reduced  to  high  water  under  the  action  of  the  waves. 

The  unit  rate  for  dredging,  10  cents  per  cubic  yard,  is  based  upon 
the  cost  of  operating  the  dredge  Charleston  for  tne  past  three  years, 
including  office  expenses. 

On  September  1  there  was  an  available  balance  for  improving  Charles- 
ton HarlK)r,  of  $108,338.41;  there  remained  to  be  appropriated  by 
Congress  out  of  the  amount  authorized,  $163,000;  total,  $271,338.41. 

G.  P.  Howell, 
Captainy  Corps  of  Engineers. 

[Eighth  indoraement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  October  10^  190S.  ^ 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  inviting  attention  to  the  foregoing  indorsements. 

In  its  ifurther  consideration  of  this  matter  the  Board  is  requested  to 
give  study  to  the  advisability  of  raising  the  shoreward  portion  of  one 
or  both  of  the  jetties,  with  the  view  of  increasing  the  scour,  and  thereby 
assisting  in  obtaining  and  maintaining  the  desired  depth  and  direction 
for  the  entrance  channel. 

Captain  Howell  is  in  error  as  to  the  amount,  stated  by  him  in  sixth 
indorsement  hereon,  as  remaining  to  l>e  appropriated  by  Congress  out  of 
the  contract  authorizations.  This  Iwilance  is  J^1I8,CKH>,  and  is  tho  amount 
of  the  estimate  submitted  by  the  Chief  of  Engine<»rs  in  the  current 
annual  report  and  in  the  annual  estimates  to  be  furnished  the  Tn^isury 
Department  by  the  Secretar}-  of  War. 

Attention  is  invited  to  the  fact  that  the  balance  available  iSeptoml)er 
1  will  not  be  applicable  to  the  new  project  now  under  considmition 
without  special  authority  from  Congress,  and  further  that  this  halani'e 
may  be  materially  reduced  before  such  authority  will  be  grant«»d, 
should  Congress  act  favorablj'  upon  the  new  plan  to  l)e  presented. 

It  is  believed  that  both  the  balance  now  available  and  the  further 
ftmoont  pledged  by  Congress  will  l»e  f  '    'x>uiiection  witli  securing 
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and  maintaining  tho  prei»ont  aiithoriKod  nrojcrt  dinionKionn,  and  that 
neither  of  these  amounts  should  Ih*  <*<mHiaen^  in  conne<*tion  with  the 
etftiniates  for  inrn»aM'd  rhannel  denthM. 
By  comniaml  of  Brig.  Uen.  Uilietipie: 

H.   F.  HoiNiKA, 

Majfyr^  CorjHs  of  Knghutr^. 

(Klnth  liMloraemcnt] 

Board  of  KNcnNRKRa  for  Kiyrrs  ANf>  IlARnoRB, 

Washhujtim^  />.  ('.,  Ihcrthfnr  2:i^  I9flS. 

Re«pectfnlly  retiimM  to  the  Chief  of  Kngimn^rH,  TnitiHl  States  Annv. 

The  I^iard  of  Knjrimvr?*  for  Rivers  and  HarlM>rs  ha**  reviewed  the 
rejMirt  of  the  distri4*t  engineer  in  the  light  of  the  ad<iitional  data  ron- 
tainiMl  ill  the  sixth  indorH'uient  heriHjn. 

In  reM|)onM'  to  a  ((tiery  hv  the  Ikiard,  the  aistrirt  officer  has  stated 
his  U»lief  that  $4hjkn)  annually  would  maintain  the  ehaniiel  hen'in- 
after  referred  to. 

Weighintr  tile  advantagi^s  against  the  cost,  the  Ihmnl  nvommendd 
that  it  is  auvisahle  to  uiMlt^rtake  the  improvement  of  Charleston  Har- 
Uir,  Sc»utli  Ciirolinti^  by  iiieims  of  dre<rging,  with  a  view  to  prcMlucing 
iin  (Mitniiire  chunnel  2h  fr4>t  deep  at  mean  low  water,  Ijnxi  frrt  wide 
U*yond  the  jrtties«  an<l  .VH)  fcot  wide  lM>tWfH*n  them,  at  an  estimated 
cost  of  i^:{71,<>lt(.     The  annual  cH>st  of  maintenance  is  estimated  at 

As  «linvtod  by  the  Chief  of  Kngine4*rs  in  the  pnu^eding  indorsi*ment, 
the  B«ianl  has  stu<lie<l  the  advisahilitv  of  mining  the  short* ward  p<»rtion 
of  one  <ir  U^th  of  the  jetties.  As  the  result  of  such  study  the  lioard 
expn*sM*H  the  opinion  that  such  W(»rk  should  not  In*  done,  for  tho 
rt*as«)n  that  it  wouhl  add  |4>  the  difficulties  of  maintaining  the  channel 
lM*v<md  the  jrttie^,  and  this  without  comiiensating  advantages. 

I*'or  the  Board: 

A.  M.  MlM.F.R, 

Stfu'ifr  Jft-mbtT  l^nmnU 


airorr  or  it  a.  jambi  r,  ai.lk?(,  AfMt«rrA!rr  KNfiiMsa. 

rsmn  STATiai  K}(iii!fini  Orvtn, 
ChnrlfMltm,  K  /'..  StpUmhrr  K,  /«>f. 

Caitaix:  I  fiav<*  t)H>  h<»nor  ^>  milunit  the  foHowinK  rq>ort  of  an  ezaiui nation  of 
*'(*)iarl<vtiiii  llnrNir.  ttiaMvrtain  thr  a«l\iwNility  of  eitrntiini;  tlie  }etti<w  with  a  view 
t4» jin»\  ifliiitr  a  hurUir  of  n*ftitti*:  ** 

Tliiii  rvi|uin*nii*nt  of  (Vmirmit  wotil«|  i^*<*iii  U^  involve*  th«*  n»n«idrration  of  Uireo 
«|tMwtiiinp' 

Kin*t.   In  .1  harlMir  of  n*fii|{«*  ih^^iIM  on  thifi  ytLti  of  thi*  (*(4Uit? 

S<<«<i)il.   U  1  *harlmti in  th«*  \nfX  iHUtit  at  vihtch  to  |inivi4|i*  miih  a  harN>r? 

Thinl.  N  it  advij«hlo  t»  4*&ti'ri<l  tht*  )«*ttt4<!«  to  fai*iliut4*  th«*  urn*  of  thi**  harNir  as  a 
harlmr  of  n-fui^»? 

StiiH*  harUT  of  rrfti||«*  if«  niN*«U*<l  on  tho  Smth  Atlantic  n4u*t  fur  vifwU  <*nirai!r«1 
in  th«*  ciA^ttnic  truilf  in  whiih  all  of  that  Motion  of  th**  oitinlry  iMtnlfrinir  n|«i>n  thi» 
AtLintKAti  1  tii«*4fiilf  <•(  M«'Xi4*<»i<«<lin*t-tly  iiit«*ri«fit4N|.  Siirh  a  harlMir  i*iHl«-»nt**<«lf«lf«tr 
vi^<M>N  iti  fMriMtrn  traih',  and  f«»r  !':■•  Tniti'tl  St.iti'*  Navy  In  th**  Imiu'  Mn-tili  nf  fhniv 
iiQ/9  lr>ui  ChvBa|ivakc  Ik)- 1'^  thv  Oulf  of  Mvxicv  there  vliould  bv  at  lva0t  uuc  harbor 
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iiM*t4-onilii|{y.  TImm  ptthi  atp  not  Vf*nr  fair  from  the  cowtii  of  Florida,  Cvforirta,  and 
fkMith  l^nilina,  and  nearly  paimlWl  tlierpt<».  Now,  at  th«*  <lin>«*tii»n  of  the  wind 
aruuiKl  th<*iit<imi  center  ititintrarjr  to  the  nioti<m  of  the  handH  of  a  matrh  in  the 
Northern  llrniippherp,  the  dirertion  of  Uie  wtml  at  (*harli*ittnii  dunn»;  the  gnvtrr 

Krt  (»f  thene  siorma  will  be  from  the  north(«st  When  the  wind  rhaiigei  it  ft  ill 
N|uently  lie  ti>  bark  into  the  northwfet,  which  will  Im*  offiihore  an<l  haniili*)«i. 
But  even  if  the  wind  chanitet  bv  aontheanttoiiouthweat  (at  when  th«*  storm  enters  the 
land  and  |i«wiefl  out  north  of  uharlevtfin)  the  recurve  it  uiiually  in  a  lower  latitude, 
antl  afl  the  cvnter  ii  auppdeeil  to  move  faiiter  on  the  necond  branch,  the  duration  nf 
the  Monii  after  the  wind  ban  paivu'd  the  direction  of  iwHitheai^t  should  U*  ph<  irt.  Aa  t  lie 
value  of  a  liarUir  of  refuse  in  ^reatent  in  the  flnit  sta^reM  of  a  hurricane,  |>rntei*tion  fr«»»i 
the  northeant  in  mo^t  iin|Mirtant,  Tlie  iceneral  concluaion  would  neem  to  lie  that  the 
Iwnt  dire<*tion  in  which  to  extend  the  north  Jetty  to  forma  brfakwater  would  lie 
al>out  ivtuthcaKt.  An  the  pnwent  dim'tioo  ia  nearly  poutheast,  it  is  lient  nimplv  to 
l»niliitiii  the  hne  of  its  j^irvmnt  outer  e.nd.  If  any  chanire  was  made,  it  pliould  lie 
tfiwanl  the  noiith,  Imt  thm  would  render  entrance  more  difficult,  and  woiiM  otherwise 
be  olije«*tionMl»le.  The  nnilon^ation  of  the  nc*rth  jettv  on  iti*  |»r«»ent  line,  or  there- 
alwiit,  WfHild  liave  anotner  decided  ailvantaire.  The  snoal  U*yond  the  pr(»M'nt  «*n«ls 
of  the  jetties  is  fonned  lartcely  by  wave  arti«m,  an<l  the  foot  of  Its  U'in^  under  the  lee 
of  tho  exti*nded  jetty  would  render  ita  removal  eaoter  and  diminish  the  dan^r  of  ita 
refitnninc. 

Th«*re  does  not  aptMtir  to  Iw  any  sood  reason  for  eztendins  the  south  jetty.  The 
sloniis  mith  the  wind  (mm  thesiHitnwest  are  usually  leMivioU*nt,  and  veisiels  striving 
to  entrr  (*lisrleeton  in  such  a  storm  would  liave  the  alt4*maUve  of  anchoring  in  the 
lee  of  the  ext4*nde«l  north  jetty,  for  whi«*h  there  would  lie  anij»le  nN»ni  and  itimmI 
anchoraise.  Moreover,  the  extending  of  the  south  jetty  would  form  a  hindmm'e  to 
enttTintt  in  a  irsle. 

A  \«f<n*l  etitrhnir  the  harlxtr  in  a  southeast  gale  would  luive  to  go  in  lw*fore  it,  an<l 
WotiM  tM*t-«l  ample  channel  width.  If  the  north  jetty  U*  pn*lontr«*d  oiiii|)anitivelv 
suMHith  water  « ill  lie  reai*h«*il  mMin  after  the  present  eh<l  of  the  smith  j«*ttv  is  |iai«e<i. 
It  is  ciin'««i|ueiitlv  unnecessary  to  dredge  the  entrance  to  a  greater  widtfi  than  the 
pn>|MHii<«l  cliannel  width  (tMK)  feet)  inai«ie  of  this  |Miint. 

An  the  new  na%*al  station  located  at  Charleston  is  aliont  lieing  Itfgtm,  the  im| tor- 
tarn^*  <if  i*liarlest«>n  Harbor  to  the  general  public  is  greatly  enhanceii.  A  good  rnfe 
eiitraiiiY  in  tiaii  weather  for  naval  v**«sels  is  verv  imnortant. 

Kor  th«*  reasons  given  in  this  n*pnrt,  I  think  tnat  Charleston  is  the  best  harlMir  on 
tliix  |iart  of  the  ixiaat  to  be  improved  as  a  hartmr  of  refuge,  and  I  recomnien«l  tiie  fol* 
l«»«ing  Work: 

1.  T<»  extend  the  north  letty  in  the  dirsction  of  ita  preaent  iMiter  end  aUmt  10,(100 
feet,  or  to  ?H  f(^t  depth  of  water. 

I'.  Titdreilge  the  entrants  lietween  thia  propoesd  pn>longation  of  the  north  jetty 
and  th«-  line  of  the  smith  jetty  extended  (aUstt  'i,HOO  feet  wide)  to  the  depth  of  28 
feet  at  ni«>an  low  water. 

:\  To  dreil^t*  l«eyt»tMl  the  pmpnaed  eikd  of  the  ietty,  if  a  survey  made  in  the  future 
shmild  show  that  this  b  necensarv,  to  arcurp  38  feet  at  mean  low  water  4iver  the  area 
jiiNt  lvyt«nd  tliiH  pn>|MMNl  end.  A  depth  somewhat  gn-ater  than  that  of  the  pro|M»Fted 
clianm*!  i«  ii<N^-«Mary  ti»  give  veasels  entering  in  a  atonu  some  allow au«x*  for  '*seud" 
imltl  simM»th  iiiatt*r  is  reac*heil. 

Very  rvsfiectfully,  yoor  obeilient  servant, 

Jamvi  r.  .\i.ii;x. 

Oi|»t.  Jambs  C.  BAirman, 

(hrp§  of  J&yifism,  17.  &  A, 


ijnTKK  or  CAPT.  J.  a  aami»kd,  conn  op  knoinrrra. 


Unitbd  States  Knoinber  OrKi<*s« 

CharUMan,  S.  C.^  April  15,  190S. 

Grnrral:  Iloferrin^  to  my  report  dmted  April  9,  lOt^H,  on  pndim- 
inary  examination  of  rhArlt^t4)n  lUrhor,  Smth  (  andiim,  "to  Hsrrr- 
taiii  tlio  advisaldlity  of  «*xt4»iHlinLr  tlio  jottii'H  with  a  vt«'w  t4»  providing 
E  liiirlMir  of  n*fii);<*/^  I  hav<*  tb«*  honor  to  Mibiiiit  iiu'lo>tHl  :i<*  mi  iip|M*ii- 
di\  then»l«>  copy  of  Iett4»r  dat4Mi  Jantinry  4,  VM^l^  of  Mr.  (i«*or>:i»  Ii, 
Kilwanis,  vi<*<»*pn»«idont,  ('hErIf?«ti>n  (1mml»er  of  ("oiiiiiienT,  to  tho 
Hon.  Theodore  E.  Burton«  llouec  of  UeprefeoUtive^i  Wgitbini^m, 


I 


I 
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D.  C,  with  inclosed  copy  of  petition  asking  that  the  jetties  at  Charles- 
ton t>e  extended.     At  the  (hiti^  of  my  above  report  tnese  papers  could 
not  l»e  furnished  on  account  of  the  absence  of  Mr.  Eklwanls. 
Very  resixjctfully,  your  obedient  servant, 

J.  C.  Sanford, 
Captain  of  JingincerSm 
Brij^.  Gen.  G.  L.  Gillespie, 

Chief  of  EmjiiwerH^  D.  S.  A. 


LETTER   OF  TUB  CIIAKLEKTON    (h.    C.)    CHAMKER  OF  COMMRRTB. 

CBARLBtrroN  Chamber  op  Commrrcb, 

CharUtfttm,  S.  C,  January  4,  JOOS. 

Dear  Pir:  Rrft'irinff  to  the  inclowd,  we  ask  the  privik»jre  f»f  endeavoring  to  make 
rU-ar  to  you  tln'  ri»:L»^niH  why  this  liarU>r  of  refiipe  in  nrjn»nt.  We  have  \K*vn  urgi*(l 
to  take  action  in  this  matter  hy  many  sea  captains,  vei^*l  ownern,  and  represi*nta- 
tivesof  marine  insiiran<v  eo!nf»anit»8.  Tntil  within  rect»nt  years  harlK>rB  of  refuire 
wen*  not  so  niM'«'s>arv,  fi»r  in  hnrrieanes  vessels*  would  put  out  to  eea,  and  aa  tliey 
held  small  i*ar>rtH's  tlu-y  were  able  to  ride  out  tlie  storm  in  comparative  wfety,  ami 
after  the  hurrit-ane  was  over  they  could  bo. brought  safely  into  harbor.  Tht^flc  vtMi- 
<lition:}  an*  now  chan^^'d;  vi'ssels  and  canrfK^s  are  much  far>rer.  It  is  not  p«i8Hible  to 
build  vi'ssel:?  stntiijjr  enouLfh  to  withstand  the  fon»o  of  lar;^  carpoes  of  lumlier,  j-oal, 
phoHphate  nK*k,  railmad  inm,  or  any  other  of  the  many  heavy  <*ao;m*fl  durin)j:  a  hur- 
rieane.  and  the  consii'quence  is  that  not  only  are  the  vestiels  and  cargoes  completely 
lo^t,  but  often  the  lives  of  the  entire  crew. 

A  survey  for  this  harU>r  of  n^futje  and  a  30-foot  channel  at  the  entrance  to  Charles- 
Um\  Har^>or  was  providmi  for  in  the  river  and  harb(»r  bill  which  faile<l  last  siftsion 
(S<»nate  amendment  IW),  but  the  n*solution  retvntly  introduced  by  Conpre^t^nian 
Klliott  and  n»fiTre<l  to  your  e«»mnr!tt*v  provide  onlv  for  a  n»i»ort  on  the  c«^  of  the 
harlH»r  «»i  ri*fu>^*.  We  have  seittiratinl  the  pn>jet't  for  the  ,'{i>-foot  chaimel,  as  that 
l»eim;  an  impntvement  es|Kvially  for  Charleston  it  should  wait  and  take  it8  n^nilar 
coursi*  « i>rovi«.it»n  f«»r  survey  >roin^r  into  the  iH^minp  river  and  harlMtr  bill),  but  as  the 
harl»or  of  n*fuire  i**  an  imi»n»veine!it  in  the  inten»st  of  the  entire  o^ast wise  shippim; 
alon^'  thi'  Sm'iMi  Atlaiitir  and  ( Jiilf  ciKists.  we  a^k  that  you  will  take  favi»rable  action 
on  the  n'-"hitii.n  fiT  a  n-port  as  to  cost  of  harlN»r  of  refuire  and  make  appropriation 
for  the  Mink  in  thi-  mmimr  river  and  harln^r  bill. 

It  is  rrally  a  L'n^at  pnblir  impn»venient,  not  for  any  particular  bx'idity.  If  tliis 
harl»or  of  rctuire  has  t«i  lake  its  n-jnilar  «*t»urs«\  two  ytiirs  will  pmliably  elapfH^  b(*fort? 
another  river  and  har)H»r  bill  will  Ih.*  paHs«*4l.  and  in  the  time  lost  by  such  delay,  not 
imly  would  then*  U*  hundnils  of  thousamls  of  dollars  of  proiierty  destroyed,  bat 
many  \*aluable  live'*  s;»tTitiii*<l. 

Yi»ur>.  verv  inilv,  Ue*.*.  IJ.  Kuwakik*. 

VUx'l^uidenL 
Hon.  Tiieoi»«>rk  K.  BrRTi>N, 

lluiitt  i,ij  Jit'prt'ftJitatirt'S,  Wnfhiu'jttm,  D,  C, 


PETITION    OF    V\RIOrs   STR\MSIIir    MNW     WD    MARINE    rXPERWRrrERt, 

ihf  .V'l'i/f"  'ttni  //•>•<."■•   '•/  /i'»/irt.w  ij/.i/rff-.-i  of  thf'   I'tiitfi  Stuftx. 

The  nniler>»i'jneil.  West  Iniiia  o^astwis^*  st«»«mship  lines  .in«l  marine  underwritem, 
\ioiiM  re.-ji«'i  tliilly  rail  the  attention  of  Coni;n  "^  t«»  the  pn's>iiii;  ru-etl  of  a  harlmr  of 
n»fu;^*  Ninth  «•!  TajH'  llatteras  intouliieli  t^ut-twis*'  ve>M'ls  ma\  run  fur  -J-.t  Iit-r  when 
4>vertaken  by  the  xi-ieni  liurricanes  whieh  oriirinate  in  West  In-lian  waters  and  pass 
up  the  S.»  itfi  Atl.i'it'c  C'-aM  e\ery  ant  mm  in 

The  exteiidin;:  i»t  the  pn^jeet'  for  th.-  inipn»vement  of  i^harleston.  S.  C.,  harlkor 
i^*em*i  t.>  fffer  the  «iiiiek«*st  nu^ins  <•!"  ol  •ainim;  snrh  a  n-fn^'e  T-r  oi:LM\\is<>  sbippinf^. 
The  n'j-'rt  of  the  Initt^i  Mates  en::in»"ers  su)i!nitTe<1  at  the  i.i^t  •^>»i4>n  i-f  <%ini:r«*?« 
ex]'n'»"*<'s  t]u't»i»ii:i'»n  that  ;;;  .-rder  tiiM-^ure  tliedi'>iri'«l  -lepth  ..f  w.iterat  the  •'nrninee 
U) Charleston  liarU»r  an  liiort  bo  first  made  to  eei'un'  tuchtlepth  by  nlean^  **i  drv«lg^ 
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itiff.  which  flr^lfitiie  woqM  be  tioi'iitmry  in  anr  event:  ami  farther  that  It  nomihljr 
«ill  \m  m*<^*M«iry  !<»  ext<*nil  the  Jettien  in  ortier  to  inaintAin  the  pn>jerted  nepih  (»f 
wmUt  at  the  entraii«<e  to  that  liarUir. 

In  view  uf  thin  your  iiftittonom  wouM  n«ne<*tfiilly  unre  that  tlie  Jetties  at  (^harleii- 
ti»ii  liarlior  tie  exteiMleii  at  cuice  no  an  ^»  affoni  a  imtv  and  <*aiiy  entranci^  for  vt*MM*lf 
tliat  niay  )>e  ci»iniielle«l  to  m*t*k  loifety  from  the  annual  autumnal  Wiiit  Imliaii  hurri- 
(-aiMv,  aiifl  that  tne  work  lie  n>ni(>leted  in  the  nhorteat  pu«ibl«  time,  aa  tlie  need  for 
•ut  h  a  |»lai*e  of  irnfety  for  veNK*lfi  in  moat  undent. 
And  jour  |N»titioneni  will  ever  tiray,  etc, 

Tbe(1v(leSt<'anitihi|i(4im'|)anv;  AtlanSteamahip  Company,  Pirn,  Forward 
A  kelliK-k.  ai{i*ntii;  Biuik  k  Jevonn;  lia4*on  Steamship  Urns  The  New 
York  and  fulia  Mail  St4*amiihip(%im|iany;  Munnon  Bteamiihip  Line; 
Tnni<ia<l  Shipping  and  TrMlingCompanv,  Limited;  Mutual  StcamnMp 
Ijne;  The  Southern  Pacific  Company;  the  Atlantic  Mutual  Inauranco 
Coni|«ny;  Weat  Coaat  Steamahip  Companv;  The  United  Statet  Ship* 
ninicrom|4ui]r;  J.  II.  Winchester  A  (Vi.;  Boaton  IiwurancoCom|«ny; 
Brittnh  and  toreifcn  Marine  I naurance  Company,  IJmitt^d  (American 
ami  Kon*ifrn);  The  (>itiM*nm  Steamnhip  line  (J.  8.  Camertm);  Tha 
Tmfi<<licUhc:  Punch.  Kdyn&Co.;  Wm.  R.GracedCo.;  Booth Steam- 
»hip  Cotn|Miny,  Limited;'The  New  York  ami  Pdrto  Kirn  Steamnhip 
(*oiii|iiiiiy;  V^uet^H*  Su^amnhip  Comtiany,  Limited;  The  Bahamaa 
Stetiiifihip  Coni|«ny,  l.iniiU'il;  The  Cnuiiwell  Steamship  Com|Niny; 
l*aitMniH  Kailnaul  ami  Sti-anii(hip  Line;  Flint,  tUldy  A  Co.;  rnion-<*lan 
IJnc;  Thain«*a  and  MerM»y  Marine  Innurance  (\>mpany,  Limitf'vl; 
Mnnnh«*itn  Innuranoa  Company;  Relianca  Marina  Xnauranca  Com- 
pany, Limited. 


N  IS. 

PRKLIMINARY  EXAMINATION  OF  KOISTO  RIVKR.  SfUTTH  CAROLINA. 
FRl»M  TIIK  MOUTH  TO  THK  AlKKN  AND  KIMJKFIKLD  LINE.  ' 

(nmiMl  to  Beaw  Doe.  No.  ITS,  Flfly^lvhUi  Ooiifrvw,  fwoiKl  wnmkm] 

War  Dp.partmrnt, 
OrncE  OF  THK  C'hikk  t)P  Knoinkcwi, 

Sir:  I  Imvo  tho  honor  to  autimit  herewith  m  report,  dat4^  April  7, 
ll»<a,  hv  rapt.  .1.  C.  Sinf«»nl,  Corps  of  Knifineern,  on  pn^liininary 
exAUiitiation  of  K^linto  River,  Smth  CkrolinA,  from  tho  mouth  to  tho 
Aiken  and  t>l|ff*tieM  line,  authoriied  by  the  river  and  harUir  m-t 
approved  June  13,  VMri, 

ThiMNtn^am  and  it;*  forkn  have  heretiifore  lKM»n  improved  hv  tho 
TnitiHl  Sut4»M  with  a  view  to  pmvidinic  fnoilitie8  for  raftinjr  tiiiilnT, 
hut  work  waM  diM^ontiniitHl  in  ls)H$ after  the  timber  marketable  at  timt 
time  ha/l  Imn'u  taken  out.  Further  improvement  of  the  ntn^m  would 
In»  nlmo^^t  intindy  for  the  lieiietit  c»f  Kurh  navi)niti(m,and  (  nptain  Sm- 
ford  aUte«  in  bii»  report  that  if  it  ia  the  policy  of  the  Uovernment  to 
BNi  ifNM too 
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improve  streams  for  rafting  purposes  alone,  then  he  considers  this 
stream  worthy  of  improvement  to  the  extent  of  removing  the  worst 
obstructions.  The  division  engineer,  Lieut  Col.  James  B.  Quinn, 
Corps  of  Engineers,  forwards  the  report  with  &vorabIe  recommen- 
dation. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  in  pursuance  of  the  provisions  of  sections  3  and  14  of 
the  above-mentioned  act,  and  a  public  hearing  has  been  held  at  which 
interested  parties  failed  to  avail  themselves  of  the  opportunity  to  be 
heard  in  support  of  the  pro|K>sed  improvement  In  view  of  the  facts 
rei*ited  in  its  report  of  ciuly  11«  1903,  the  Board  expresses  the  opinion 
that  it  is  not  advisable  for  the  United  States  to  undertake  the  furUier 
improvement  of  this  river. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

6.  L.  GiUjESpie, 
Brig.  Gen.,  Chief  of  Engineen^  U.  S.  Army. 
Hon.  Elihu  Root, 

Six*rttari/  of  War. 


retort  of  caft.  j.  c.  sanford,  corl*s  of  engineera 

Umtkd  Statks  Engineer  Office, 

r^I/•^x^.;^  >'.  <•.,  April  7.  190S. 

General:  I  have  the  honor  to  Mibinit  tho  fi»llowing  report  upon  a 
pn»limiiiiiry  cxsiinin:ition  of  the  K*l!>to  Kiver,  South  Carolina,  from 
the  mouth  to  the  Aiken  and  E^I^^tieKl  line,  made  in  aii-onlance  with 
the  rviiuirementj<  of  the  river  and  harlK^r  net  appR>viHl  June  13.  19«»2: 

TheEiiisto  Kiver  is  formeil  by  the  jiuu-tion  of  the  North  and  South 
forks  in  the  south-ivntnil  jiart  of  South  Carolina,  the  two  forks  rising 
quite  close  to  one  another  in  the  western  jxirt  of  tht*  State  and  not  far 
fnmi  the  alK>ve-mentii»ntHl  Aiken  and  h^lireiioKi  line.  The  general 
cinirse  of  the  river,  as  well  as  of  the  North  aiul  Svniih  forks,  L*  south- 
east. It  empties  into  the  Allantie  iVean  near  tin-  ni«Mith  of  St. 
Ilelena  Sound.  Oi  the  two  forks,  the  S>uth  Fork  is  MMuewhat  the 
lanrer. 

This  river  was  examined  in  l'^^**  under  l\»l.  Q.  A.  (i  ill  more.  Corps 
of  EnirineeiN.  His  full  n  j><»rt  will  Iv  found  on  j>:*i;»  >  ir^S-1143, 
Annual  Keivrt  of  the  Chitf  oi  Emrintvrs  for  In^i.  |}.;^  examination 
covered  the  river  from  iiui*:nard>  Ijindinc,  on  the  S.»;;th  Ki-rk.  to  the 
mouth  of  the  ri\er.  a  di^iana^  detonnint^l  to  Iv  aU^it  v"  miles.  As 
Guignard<  Uindini:  is  aUnit  4:»  mile<,  l»v  the  rixiM,  '^l.w  x:w  Aiken 
andEdi^^titld  line,  the  stnleh  of  river  under  oMi-iionit  ion  i>  ^.mietbing 
over  :^«*»  miles  in  lenjrth.      The  rir>l  approiMiaiioti  of  ^^,"**'  was  uiacle 


Imlani^  ofti^i.S5^  whic'h  was  nHleix>s\ied  \o  vhtj  cTvd\\  ot  thft 
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of  iho.  United  States  Juno  84,  lt<M,  and  the  Htim  of  f  2,54K),  which  was 
Ht)ent  <in  the  North  Fork,  as  required  hy  the  river  and  barlior  a4*t  of 
Si'|>teml)er  11^  181K).  In  the  Annual  Report  for  1  v.H(,  Cant  (now  Maj.) 
Frtnlerio  V.  Abbot,  Corps  of  KiiKineers,  reported  as  followH: 

iUmttrkM.-^So  furtli^  work  will  lie  done  on  thb  river,  and  no  further  annual  re|K)rtii 
will  lie  sulimitCed.  The  iinprovetm*nt  han  U*<*n  i*u«^>mi(u1,  inaHinuoh  ai*  the  dtvin^l 
rmilt  liai»  U^'n  altain<««l  for  le«  llian  the  e»ititiiat«Hl  ci«t  Mainii*nanoe  b  n<it  n^com- 
niefiiled.  mn  the  work  d«»iie  liaa  allowed  Ihe  availahle  Umber  to  coins  out,  and  there 
in  nothinic  oltfe  of  value  left  on  the  river. 

No  sti'aintioat  or  flathoat  navifn^tion  was  developed  by  the  improve- 
ment, and  durinfc  the  protfress  of  the  work  it  bet*ame*  ap|iaront  that 
the  niftinjc  of  timlier  and  Iiimbor  was  the  only  interest  that  warranted 
the  improvement  of  the  stream.  This  work  of  improvement  consisted 
of  the  removal  of  sna^,  trees,  logs,  and  stumps  from  the  channel  and 
overban^rinfif  tn*eM  from  the  banks,  the  o|)enin(^  of  some  of  the  *^sucks** 
or  natural  cutH>ffsa4*r(MiH  l>ends.  alluded  to  in  Colonel  (t illmore's  report^ 
and  tlie  clotiinj^  of  others  whicn  had  not  already  advanced  too  far  to 
IMTUiit  of  doin)(  so  Huci^*ssfidly. 

The  improvement  permitted  raftiniirto  lie  doneat  a  nmch  lower  stiifre 
of  watt*r  than  would  have  been  possible  hail  nothin^r  lieen  done,  and 
doubtli*tiH  stimulated  the  output  of  yellow-pine  timlier  and  luinlier 
until  pnu'tic'ally  all  of  this  aloni;  the  impn>v«Hi  iiortion  bad  Imk^u  cuL 

A  new  business  has  rec4*ntlv  Nprunf^  ui>  on  Eaisto  Uiver,  due  to  the 
fflu't  that  a  market  has  opened  for  other  kinds  of  i>ine,  of  which  there 
ft  H  larp»  supply  near  the  river.  This  will  lant,  fnmi  pn*fM*nt  market 
indications,  about  ten  vears.  The  swamp  pine  and  other  claHM*>  of  pine 
sn*  now  in  considerable  demand,  which  kinds,  althoucrh  vastly  inferior 
to  the  yellow  pine,  are  not  onlv  marketable  but  brinif  fair  prii*es. 
Tbrn*  is,  i*onH«N|tiently,  consideraW  activity  on  Misto  fiiver. 

An  examination  was  made  of  |K>rtions  of  the  river  by  .XKsintant 
Kn^rineer  Jaimw  P.  Allen,  in  Aii^UAt,  11H»2.  Ilis  n>|M)rt  is  apjsMuhHL 
Tills  examination  had  in  view  the  determination  of  the  nbyMcal  fi*a- 
tun'N  of  tliat  iHirticm  of  the  river  above  (tuivruards  Ijanainjr  and  the 


present  miMlitionof  the  river  below,  which  luid  Inh^h  fomierl  v  iiiiprov«*d. 

(»f  the  river  almve  Ccsiks  bridire  is  Umi  smalf  to  warrant 
iniprov«'iii4*nt  even  for  the  rafting?  inten^Mt.    It  ap|Mmn«  tliat  then*  is  still 


Tlmt  |M>rlion 


mitiM*  yellow  pine  tiniU^r  in  the  northern  |mrt  of  Aiken  ( ouiity,  but 
not  in  Hiitlirifnt  «|iiantitii^  t4i  warrant  improving  so  *imall  a  stn*am,  even 
t4»  tin*  extent  that  such  impnivement  might  In*  |MiH^iblo.  This  countrv 
is  wi>ll  interMH*te<l  by  railniads,  but  frei^fht  rates  are  not  low  enough 
t4»  induiN*  the  cuttin^f  of  the  timlier  ^*nenilly.  Tliat  |Nirtion  of  the 
river  U^tween  Cookn  bridfn*  and  (tui^fnanls  I jinilin|r  miifht  In«  cl«*iin*<i 
at  a  Miialler  cost  |N'r  mile  than  the  lower  |Mirtion  ai'tually  did  aist,  as 
the  lianks  are  larmdy  cHivered  with  brush  and  smaller  trees;  but  an  it 
ha>  iM»v«»r  lieen  rleai^ed  Is^ftin*,  the  cost  per  mile  of  cb*aring  the  entire 
river  at  pn^sent  would  Im»  aliout  uniform. 

If  it  i^  the  policy  of  the  (lovernment  to  ointinue  the  improvement 
of  stn*ams  for  raftinif  pur|ios4*s  alone,  this  river  is  (^msidenMl  wortbv 
of  iiiiprov<*iiN*nt  to  the  extent  of  removini;  the  worst  olist ructions.  A 
Mirvey  wiHiki  ciwt  aliout  $1,.''sni.  It  Is  not  considered  niM^ensary,  as  an 
eMJiimli*  i*iin  In*  iiuide  fniiii  avsiliible  data. 

( *oiiiiiM*n*ial  statistics  snd  an  «*stimate  of  the  qimntitv  of  tiinls>r 
which  wouki  pmlmblv  ixMiie  U\  the  river  if  it  hs^  chiiriMf  .HiitiiriiMitly 
are  sulnnitted  herewith.    These  won'  pn*|iared  by  Mr.  J.  1>.  Acker 
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E>int  1  mile  above  the  limits  of  the  city  of  Georgetown,  in  Sampit 
iver,  to  the  ocean  entrance  to  Winyah  Bay,  South  Carolina,  as  tar 
seaward  as  may  be  necessary  to  form  a  project  to  secure  said  depth. 
These  reports  are  made  in  compliance  with  a  requirement  in  the  nver 
and  harbor  act  of  June  13,  1902,  and  attention  is  invited  to  the  views 
thereon  by  Lieut  CoL  James  B.  Quinn,  Corps  of  Engineers,  division 
engineer. 

This  locality  is  now  under  improvement  by  the  United  States,  with 
a  view  to  providing  a  depth  of  IS  feet  at  mean  low  tide  by  means  of 
jetties  and  dredging,  and  in  the  opinion  of  the  district  and  division 
engineers  the  further  improvement  proposed  is  worth v  of  being  under- 
taken by  the  General  Government,  (^tain  Howell  discusses  in  his 
report  plans  for  improvement  by  way  of  two  routes,  designated  as  the 
eastern  channel  and  the  western  channel,  respectively,  but  he  prefers 
the  route  via  the  eastern  channel  because  less  expensive,  and  ne  pre- 
sents a  detailed  estimate  of  the  cost  of  providing  an  18-foot  channel, 
400  feet  wide,  by  dredging  and  jetty  contruction;  but  the  selection  of 
the  eastern  channel  for  improvement  is  not  approved  by  the  division 
engineer,  who  recommends  that  the  western  channel  be  improved,  and 
that  training  dikes  be  constructed  as  proposed  by  him. 

These  reports  have  been  reviewea  by  the  Board  of  En^neers  for 
Bivers  and  Harbors,  under  the  provisions  of  sections  3  ana  14  of  the 
above-mentioned  act,  and  repoits  thereon  are  made  in  indorsements 
of  July  7  and  December  22, 1908.  The  existing  project  for  improve- 
ment is  summarized  in  the  Board's  report  of  July  7,  and  the  Board 
recommends  in  its  report  of  December  22  that  this  project  be  modified 
so  as  to  provide  for  an  18-foot  channel,  as  proposed  bv  the  act,  at  an 
estimated  cost  of  $050,000,  inclusive  of  the  balance  of  funds  on  hand, 
the  improvement  to  be  made  bv  way  of  the  western  channel  and  to  be 
accomplished  by  means  of  dreaging  and  the  construction  of  a  training 
wall  to  deflect  the  current  into  the  concave  bend  along  the  western 
shore. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  EuHU  Root, 

Secretary  if  11  or. 


preliminary  examination  of  georgetown  harbor,  south  caro- 
lina, including  samvn  river,  and  thence  to  and  including  th* 
ocean  entrance  to  winyah  bay. 

United  States  Engineer  Office, 

Charleston,  S,  C,  April  8,  1903. 
Gen*eral:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Georgetown  Harbor,  with  a  view  of  obtain- 
ing a  channel  with  a  navigable  depth  of  18  feet  at  mean  low  water  and 
a  width  of  4(.K)  feet,  or  such  width  as  may  be  necessary  or  practicable, 
from  a  point  1  mile  above  the  limits  o*  ♦•»  city  of  Georgetown,  in 
Sampit  Kiver,  to  the  ocean  entran'  *  Bav,  South  Carolina, 

as  far  seawaia  as  may  be  neceav  tqect  to  secure  said 
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R<Ht»ntly  a  market  htm  boon  eslablinbod  for  tinilier  that  wan  com- 

Imrativcly  valuob^HH  a  few  yearn  a^o,  and  it  is  rx^\nyrted  that  neveral 
iiiiHlrfd  niillion  feet  mi^ht  now  In*  [m>Htahly  cut  upon  the  yp|)er  por- 
tion of  tluM  rivor.  There  in  no  pnisiM^ct  of  the  clcvelopmont  of  st4Mini- 
l)oat  navi^tion.  The  lower  ^wrtion  of  the  river  is  useful  for  lo^fj^ini; 
|HinMN»oM  in  its  present  condition. 

Tlie  Aiken  and  Edji^tiold  line.  South  Carolina,  b  about  45  niileH 
alN>v«*  tlie  up|ier  limit  of  the  former  improvement.  The  upjMT  |H>r- 
tioii  of  this  45  miles  of  river  is  too  small  to  warrant  consideration  even 
for  rafting  puriNiseH. 

Having  in  mind  that  to  fa<*ilitate  the  removal  of  the  remaining  tim- 
licr  uuon  the  upper  Edisto  is  a  matter  of  at  least  doubtful  public  pol- 
icv;  tJiat  no  improvement  of  this  stream  at  nw^onable  cost  would  be 
of  A  permanent  nature;  that  no  ^»neral  navifpition  is  exi^ected  to  result 
fn>m  any  improvements  prop<Mie<l;  that  the  |p*eater  i)ortion  of  the  ijfood 
timber  has  probabh  aln»ady  be«*n  removed;  and  that  the  lower  portion 
of  the  river  is  still  useful  for  logyfin^r  punioses,  the  Koard  is  of  onin- 
ion  that  it  is  not  advisable  for  the  United  States  to  undertake  the  fur- 
ther improvement  of  this  river. 


Fur  toe  Board: 


11.    F.    HOIMIRS, 

Hfnior  JfcmbtT  Pre^etUm 


■0OKT  ow  ME.  JAMB  r  AUJc?t,  AmiirrA!rr  B!«niNnaL 

rsiTith  Htatw  KxitiNKXB  Omni, 

CArTAUv:  I  have  the  honor  to  Milmiit  tht*  foll«miii)i  rffMiri  of  an  «*xmiiiimilii»Q  of 
Kltniii  Ki\«*r,  Snith  <  amUiia.  Tht*  M*r\ui*ii  uf  Mr.  J.  I).  Arkt*mian.  an  «*xp(*ri 
hniiU*niiaii,  m«*n-  Mvtin*i|  Mr.  .Xckeniiati  hail  ni<irpovrrlicnn  einiiloyea  aK  uwrM'Cir 
«luntiic  tht*  |m«mvi  of  m«»rk  on  tht*  nv<*r  fmin  abiHit  1HK4  to  ISW.  He  vii(tti*<l  the 
upiKT  |Hirtititi  of  iIm*  river  U*fon*  I  did,  tf<*in|{  to  liuim*  Sprinw,  in  8altMla(*«»unty, 
aii«l  «lnvtii|t  (mill  that  |M»tnt  to  Miiii^  brioKi*.  which  w  onlv  a  Hiiori  (ltiitan«'<»  below  a 
nii*k  ph«ial.  The  river  at  Miiiif«  hri«i){e  ift«lH>iit  'JD  fe«*t  wiile,  ver^'uhallow.  and  iiiuch 
h«^tir«'(l  in  by  bninh.  llo  vt]«it«nl  other  |M*iiitji  lomrr  liown  an<(  arraiiiri^  to  |ro  over 
tht<  ifn»un<l  with  iiie  a  «Uy  or  i*i  liit«*r.  thi  .^uiou^  12  we  wt*nt  tti|ri*ther  to  .\ik4*n 
iiti«l  ilro\t*  out  to  M<*rriitit'brid|Cf,  H  tiiil«*9t  U*liiw  Mtiiifi  bridiri*.  A  heavv  rmin  on  tlie 
day  bt*l«in*  lia*i  |iiit  th<*  ri\«*r  up  atitl  it  %iuf*  alMUit  40  ft*f*t  wide  at  the  firidin*  with  a 
curr«*nt  of :;  ferl  |ier  i«<<^iiid  aiid  a  «viitnil  de|>th  of  aUiiit  S  feet  It  wan  aU>iit  Ik'y 
fi*rt  hiirlier  tlian  whni  n^i*!!  by  Mr.  At  kmium  a  few  dayn  U*fore. 

At  tliat  time  it  wan  only  'ju'fi^^*!  wide  ami  did  tiot  imrry  more  than  one*f*ixth  an 
iiiu«*h  water.  Ttie  nwampon  tlie  wt«t  nide  wan  aUnit  omM|uarter  of  a  mile  miile, 
aiid  a  clay  hill  niftw  from  the  bri4l|(«*  on  the  east  i«i«le.  The  twaiiip  irrowth  wan  Hiimll 
aiid  pnuiimlly  valiieleiv.  Then*  wan  miiiio  nraltere«l  vell«>w  pine  timlier  alorii;  tU* 
n4Ml  fnmi  Aiken  to  thin  liridire.  N(»t  l»ein|{  MUintie«l  t)iat  the  river  wan  b^i  nniall  to 
warrant  din^mtinainir  the  examination  of  the  hiicher  |Mirtion,  we  drove  al<iii»r  up  the 
liaiik  to  Konclaa  bridice,  aliout  5  mllen  hishci*  up.  At  thin  point  the  river  waj^otily 
nU'Ut  :I0  feei  wide  and  Imrely  :i  f«<et  <leefi.  althonich  the  ntaire  wan  aUmt  2  feet  higher 
than  when  Mr.  Ackerman  naw  it  a  few  dayn  lief«»re.  At  low  water  it  ia  aUnit  IM  feet 
wiile  and  leap  than  1  fool  deep.  IU*twi*«*n  tlieae  bridicen  at  leant  two  «ii»iifiideraMe 
tnbutariei  oome  in.  one  i»n  the  we*>t  and  one  on  the  ««nt  nidi*.  It  in  niaie«l  tliat  \t*mm 
air«>  Mtnie  lamber  wan  taken  out  fmm  thin  |M>int  on  the  river.  I  wan  iiifMnii<'«l  that 
nt>t  very  far  above  tiiia  liridse  tliere  in  a  rtM*ky  nhiaU.  My  exainination  wan  carrieil 
no  farther  op. 

Aboot  6  miles  by  land  below  Merrittn  bri<lire  w  <'o(»kn  bridire,  whirh  wan  vipitetl  by 
Mr.  Arkemian  on  Aiiinii^  S.  Kn>iii  thin  |M>int  tlie  river  in  Inciter,  an«l  it  in  laiid  tliat 
•ome  mftinir  haa  been  dcme  below  within  the  lant  three  yeanL  Thifi  iji  the  hiKheat 
«¥iinl  upon  the  river  to  which  it  ne«*mn  n«n«inable  to  extend  any  inipMveuient  bv 
tlie  UovenunenL  From  thin  bri<l|ti*  to  iiuiinianb  Landing  in  about  16  mile*  by  land. 
la  dliftaf  Uom  Boffka  bridge  back  to  Aiken  oo  Angosi  12  ««  duavi  %kMK 
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Creek.  This  is  a  tributary  of  Edisto  River,  which  enters  the  river  below  Cooks 
bridge  and  ip  apiMtrently  tmowt  a8  large  a  stream  as  the  Edisto  at  Eorvles  bridge. 
Aagust  13  we  went  down  to  Hamburg  and  drove  into  the  river  at  New  bridge.  At 
this  point  the  river  is  about  75  feet  wide.  This  is  within  the  portion  which  was 
cleared  under  Major  Abbot  We  could  see  obstructions  in  the  river  both  above  mnd 
below  the  bridge.  There  is  a  considerable  width  of  swamp  here.  We  then  drove 
to  Wrights  Ditcn,  where  we  secured  a  boat  and  paddled  over  a  portion  of  the  stream. 
The  river  appeannl  to  be  about  3  feet  above  low- water  stage.  A  short  distance  below 
whon^  we  Rtarted  there  was  a  tree  entirely  across,  so  that  we  had  to  pull  tlie  boat 
under  the  tree  and  step  across.  There  were  quite  a  number  of  overhanfl»;  also  snags, 
stumps,  and  trees  in  the  channel.  We  also  saw  an  old  sunken  raft  We  arrived  at 
H(>[)i)s  Turn-hole  in  a  little  more  than  an  hour,  where  we  found  our  convevance 
awaiting  us.  The  distance  passed  over  was  about  5  or  6  miles  by  the  river,  ^here 
were  7  or  8  bad  obstructions  per  mile  in  the  channel,  so  far  as  could  be  seen  at  that 
stage,  benides  leaning  trees  on  the  banks,  of  which  there  were  a  great  number. 

We  returned  to  Bamburg  from  this  |)oint  and  then  went  by  train  to  St  Georgm, 
where  we  spent  the  night  August  14  we  drove  down  to  the  river  and  got  a  boat 
near  Taff  Rumph  Suc£  This  was  a  suck  which  had  been  opened  by  the  Government 
some  years  ago.  It  is  much  wider  now  than  it  was  when  work  was  closed,  having 
been  waHhe<l  out  by  the  rapid  current  through  the  suck.  The  current  is  still  rapid^ 
but  not  so  much  so  as  fonnerly,  and  rafts  find  little  trouble  here.  The  Old  b«ia  of 
the  river  is  rai)idly  closing  up.  We  got  another  boat  lower  down  and  paddled  over 
at  least  six  miles  of  the  river  from  Tar  Landing  to  Hatters  Bluff.  In  the  straight  por- 
tions of  the  river  there  are  comparatively  few  obstructions,  but  in  the  benos  there 
are  a  good  many.  This  is  what  would  naturally  be  expected,  for  in  the  bends  we 
have  cutting  Innks  and  consequently  failing  trees.  At  Brothers  Creek  there  is 
another  suck  which  has  opened  by  natural  process,  and  the  current  through  it  is  very 
rapid.    A  good  <ieal  of  work  is  needed  at  this  place. 

There  is  considerable  actinty  exhibited  on  the'  lower  portion  of  the  river.  We 
passed  several  landings  where  lumber  and  cross-ties  were  being  shipped.  While 
there  is  no  longer  an v  yellow  pine  on  this  portion  of  the  river,  there  is  enough  of  other 
qualities  to  supply  the  demands  of  the  market  for  ten  years  to  come. 

The  Edinto  is  a  verv  good  rafting  river,  but  it  is  useless  to  ^Iculate  upon  improving 
it  for  steam lx)ats  or  ffatooats.  There  is  no  business  to  warrant  any  expectation  that 
boats  would  be  used  on  this  river.  The  country  tributary  to  the  river  is  well  sup- 
plie<l  with  railroa<lH.  There  are  certain  shoals  in  the  river,  notably  those  near  Par- 
kers Fi*rry  in  the  lower  portion,  which  would  be  difiicult  to  improve,  and  which, 
unlets  tliey  wen^  improved,  would  practically  block  navigation  aoove  them  except 
at  high  stages  of  the  river. 

Ttie  following  iewta  and  commercial  statistics  have  l)een  prepared  by  Mr.  Ackerman, 
who  lives  at  Cottageville,  lu^ar  the  rivtT,  and  is  well  fitted  to  secure  and  tabulate 
these  data. 

Very  rcHiK^i'tfiiily,  your  oliedieiit  servant^ 

Jamks  p.  Allen, 

Auiitaid  Engineer, 

Capt.  J.  C.  Sanfy)ri), 

Cbrp*  of  Etujinters,  U,  S,  Army, 


RSrOimi  OF  MR.  J.  D.  ACKBRM AN. 

CoTTACiEVlLLK,  8.  C,  AutJtlM  fO,  1909, 

Silt:  I  l)eg  U*ave  to  <«y  in  the  examination  of  the  K<listo  River  I  find  tliat  the  main 
river  near  the  Suluda  (bounty  line  is  very  narrow  and  shoal  at  low  wat4*r,  not  more 
than  6  to  12  inohcH  at  mean  low  wat4*r.  This  condition  is  from  the  sIkmiIh  above 
Mims  bridgt*  to  Merritts  hridgf*.  From  Merritts  to  Colenmns  Imdge  the  condition  is 
somewhat  changed,  but  not  materially.  All  along  the  banks  are  overhanging  trees, 
manv  reaching  cU^r  across  the  Htn*am,  and  in  many  pUuxw  ol)(<tnictions  from  trees 
])reviously  fallen  in.  From  C'olomans  bridjti*  rafting  has  been  goiuK  on  from  time  to 
time.  The  t*treamM  are  fiartly  cleanNl.  With  some  <lifii(*ulty  during  go<Ml  stages  of 
water,  they  can  use  it  for  rafting  down  to  the  Edisto  bridge.  '  Fnmi  th«'  K/listo,  lum- 
ber can  be  rafted  very  well  with  fair  Mtages  of  water,  say  3  f(*et  at>ovi*  low  water,  all 
along  the  river  down  to  Jai*kHf>nU>n).  Then*  are  many  ol)»*tnicti(»ns,  surh  as  topes 
washed  up  and  blown  into  the  river,  which  very  much  obstruct  Uie  clianuel  at  low 
water. 
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I  <finfii<l««r  tliAl  thin  |iArt  of  ttio  rivi*r  in  wry  inipartant  to  lie  iinpn>%'ed.  iMHrftunp 
th<*n  I iiin I N*n I M*ti  nui  ici*t  (Hit  tht*ir  iiiatorUI  aliiifvl  at  any  t^lMite  <»f  water,  %i  hich  woalil 
t-aiiM*  an  ailvaiitW  prux»  Utr  all  tiiiiU*r  alting  tlie  Uim*  oi  tlie  rivt*r.  it  (*oul(l  lie  IuiikI- 
1<««I  at  phort  ii«»ti(v,  ffpttiny  U*ttt*r  prit^vH,  aa  iliiK  would  be  a  guarant4>i»  of  quick  cleliv- 
<*rv.     It  wouKl  aim  ifflweii  thi*  c(M«t  f»f  tratiK|Mirlati«m. 

Ytirn*  an*  thn*e  l»n«tf^«  af*nii«i  tht*  ri\'er  liel<»w  Cannady.  OppmHte  Bt  Geiirirni  1 
lltid  tiM*  bridipp  (Stnk«<iif»r  Dfin^henCer)  inipMHliNtmlitifiii,  nndraw,  with  rmft  upan  A8 
f«^'t  Willi*;  Kullivatia  bridict*  in  (air  condition,  draw,  with  rait  niian  4M  ft^iet;  l>n<liri*  at 
Mi'I^iiidi*,  ownt.*d  bv  the  Uf^iinha  Cheniit'al  ('«»ni|iany,  for  freighting  |ili<xiphat««tf  by 
uttiuii,  in  ipMid  omdition,  mith  draw  i«|iaii40  f<vt. 
V^ry  rmi^nfully,  y<»ur  oU*<lti*nt  M*r\-ant, 

J.  D.  AcBKanAV* 
Mr.  Jamkh  r.  AiXBN, 

L'mUU  iiidet  Kngimer  Office* 


COTTAOIVILUI,  R.  C,  Aufftui  /P,  t90t, 

Sia:  I  Itetr  to  make  the  following  n*|)ort: 

liy  aa  irar^*(iil  i^iinatt*  ai«  1  tmn  make  tliere  are  over  200,000,000  feet,  board  meaKorp, 
of  pine  luuiU-r  U-iwi«n  Ja«*ki«inliorr>  and  KdiHtii  atation.  There  are  owr  10U,000,- 
(NIU  fivt  (»n  lh«*  Siuth  Fork  of  the  F}dii4i»  Kiver,  atnl,  I  auppoae,  on  the  North  Fork 
you  will  find  aUiut  tin*  niuit*  amount.  Then*  an*  ali«»  aUmt  100,000,000  ffet  of 
« ypreaa  Im*1i*h  F^lirto  station,  ami  tlu*n*  in  nion*  tlian  tlmt  amount  above  the  FldiKto 
hndge.  Thti*  evttimale  for  timlier  fi»r  all  (HiqMiMW--  liewing,  Mwing,  croan-tieis 
^hiiitrln*,  «*t«'.~iii  l«m^l  on  tinilwr  within  (i  mdt«  of  the  n%*er.  I  tin«l  ouite  a  lot  of 
Kiir*  and  IuiuUt  pitting  out  on  the  li»wer  nver  at  thia  time.  The  market  ban  juat 
o|M-n<<d  mithiu  tiio  lant  thn*e  yfam  for  i*wanip  pine  timlier,  which  ia  aoeeMailile  to 
till*  h>li«<to  Kivrr  Th<*n*  in  eiMiutfh  tindwr  to  continue  tlie  baaineai  at  the  preeent 
ilfuiand  for  at  leai4  eiieht  or  ten  yt*ani. 

Following  ia  the  ci»niniem*  pairing  over  the  Kdialo  River  during  the  ivlendar 
yi-ar  l!<i*l:  l*-J.iRN».0iM>  feet,  Uainl  meaMire,  lomlwr^  10,000,000  feet,  board  mtiwurv, 
tiiidii'r  and  l<ig«*;  t<*lal.  :t2.(iOO,000  feet,  boanl  meaaure,  valued  at  $7  per  M  in 
C1iarlei*ton.  S.  i\,  |?L*4.ni«. 

Then*  in  ni»t  much  of  any  <»ther  produrin— not  enough  to  be  reported.  The  above 
informal i« Ml  in  fmni  the  li««t  authoritkw  along  the  river  and  in  CharieHoiu 

Kivpivtfully  nuUnitted. 

J.  D.  ACXEBMAM. 
Mr.  J  AMD*  I*.   .\l.t.KN, 

C^««lc«f  Saifs  EntjtHftr  Office^ 


N  x6. 

rUKIIMINARY  KXAMINATIOS  AND  RURVKY  OF  GEOROKTOWN  HAR- 
luiK.  S4HTI!  (\\W>UNA.  IMLmiNO  SAMflT  RIVKH,  AND  THK.VCK 
TO  AND  I.MXrDINU  THK  <K*KAN  KSTRANCK  Tl)  WINYAII  BAY. 


(l^rtDlcd  lu  lIutwB  boc.  No.  iHk  nft)  ^hth  (XMHrrvM.  Mouod  Maaoa.) 

War  I>rpaktmknt« 
OrncR  or  tub  C^hiep'of  Knchnkkks, 

Washintjton^  Jtmusiry  .V,  190 \, 
Sir:  I  baro  the  honor  to  Huhmit  herewith  n^tmrtis^  duUnl  April  Sniid 
S*ptiiiilirr:^K  U^^*^.  with  limp/ by (*apt  «I.  C.  Ninford  «nd Cant.  (i.  P. 
IIowolL  CorpH  of  Kii(rinei«ni,  on  pn^liiiiiiiary  examination  and  Hurvoy, 
n'**pi*rtively,  of  ( t(H>rifi*tow n  Ilarfmr,  with  a  view  of  olitainini;  a  chan- 
nel Htth  a  navipibh*  denth  of  IH  fe«t  at  mtuin  low  water,  anaa  width 
of  44MI  f(*«t«  or  aueh  wicith  an  iiiay  lie  ne«i*MHary  or  praetieable,  from  a 

•>  Not  r%*}>rinteil;  printed  in  ll«iuae  IXjcutnent  No.  SIK),  Fifty -eifhtli  Congrvmi,  veiiind 


1592   BEPOBT  OF  THE  CHIEF  OF  ENOIKEEBS,  U.  8.  ABMT. 

point  1  mile  above  the  limits  of  the  city  of  Georgetown,  in  Sampit 
River,  to  the  ocean  entrance  to  Winyah  Bay,  Soutn  Carolina,  as  tar 
seaward  as  may  be  necessary  to  form  a  project  to  secure  said  depth. 
These  reports  are  made  in  compliance  with  a  requirement  in  the  river 
and  harbor  act  of  June  13, 1902,  and  attention  is  invited  to  the  views 
thereon  by  Lieut  Col.  James  B.  Quinn,  Corps  of  Engineers,  division 
engineer. 

This  locality  is  now  under  improvement  by  the  United  States,  with 
a  view  to  providing  a  depth  of  15  feet  at  mean  low  tide  by  means  of 
jetties  andi  dredging,  and  in  the  opinion  of  the  district  and  division 
engineers  the  further  improvement  proposed  is  worth v  of  being  under- 
taken by  the  General  Government.  Captain  Howell  discusses  in  his 
report  plans  for  improvement  by  way  of  two  routes,  designated  as  the 
eastern  channel  and  the  western  channel,  respectively,  but  he  prefers 
the  route  via  the  eastern  channel  because  less  expensive,  and  ne  pre- 
sents a  detailed  estimate  of  the  cost  of  providing  an  18-foot  channel, 
400  feet  wide,  by  dredging  and  jetty  contruction;  but  the  selection  of 
the  eastern  channel  for  improvement  is  not  approved  by  the  division 
engineer,  who  recommends  that  the  western  channel  be  improved,  and 
that  training  dikes  be  constructed  as  proposed  by  him. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Bivers  and  Harbors,  under  the  provisions  of  sections  3  ana  14  of  the 
above-mentioned  act!,  and  reports  thereon  are  made  in  indorsements 
of  July  7  and  December  22, 1903.  The  existing  project  for  improve- 
ment is  summarized  in  the  Board's  report  of  July  f ,  and  the  ^oard 
recommends  in  its  report  of  December  22  that  this  project  be  modified 
so  as  to  provide  for  an  18-foot  channel,  as  proposea  bv  the  act,  at  an 
estimated  cost  of  $650,000,  inclusive  of  the  balance  of  funds  on  hand, 
the  improvement  to  be  made  bv  way  of  the  western  channel  and  to  be 
accomplished  by  means  of  dreaging  and  the  construction  of  a  training 
wall  to  deflect  the  current  into  the  concave  bend  along  the  western 
shore. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Bfng.  Gen.^  Chief  of  Engineers^  TJ.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War* 


preliminart  examination  of  georgetown  harbor,  south  caro- 
lina, including  sampit  river,  and  thence  to  and  including  the 
ocean  entrance  to  winyah  bay. 

United  States  Engineer  Office, 

Charleston^  S.  67.,  April  <S,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Georgetown  Harbor,  with  a  view  of  obtain- 
ing a  channel  with  a  navigable  depth  of  18  feet  at  mean  low  water  and 
a  width  of  400  feet,  or  such  width  as  may  be  necessary  or  practicable, 
from  a  point  1  mile  above  the  limits  of  the  city  of  Georgetown,  in 
Sampit  Kiver,  to  the  ocean  entrance  of  Winyah  feaj,  South  Carolina, 
as  far  seaward  as  may  be  necessary  to  form  a  project  to  secure  said 
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and  Harhorn,  in  the  or^cedinf^  indornoment,  I  rerommond  that  the 
local  officer  he  directea  to  prepare  the  project  and  ontimate  of  cost 
reooniiuended  bj  the  Board. 

A.  Ma€*kenzir, 
Acting  Chi^  of  Engineers. 

[Flflb  IndocMBflot.) 

Wab  Dkpartmbnt, 

July  Ik,  1903. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineent. 

Wm.  Cart  Sanger, 

Acting  Secretary  of  War. 

War  DEPARTIfRNTy 

Omc^R  or  THE  Chirp  of  Enoinrers, 

WaAhington^  OcUJher  7,  190S. 

Roffpectfnily  retiimod  to  the  Board  of  Engineers  for  Rivers  and 
IlarlNirn,  with  pn>j<H*t  aud  estimate,  as  recommended,  attention  being 
invited  to  the  fact  that  the  twiance  of  present  contract  authorization 
would  not  be  applicable  to  the  new  project,  except  in  the  item  of 
dredging,  as  permitted  by  the  river  and  harbor  act  of  ISH^,  without 
•|iecial  action  by  Congress,  and,  further^  that  this  balance  may  be 
materially  reduc*ed  liefore  such  action  will  be  taken  should  Congress 
give  the  matter  favorablo  (*onHideration. 

By  oonmiand  of  Brig.  Uen.  Gillespie: 

H.  F.  Hodges, 
Major,  OorjHt  of  Kngin^ere. 

IBrrvoUi  lii<1<«fwnenL) 

Board  of  Enoinekrs  for  Rtvers  and  Harbors, 

WoAhington,  IK  C,  Dtr^^mhtrSe,  190S. 

Respectfully  returned  to  the('hief  of  Engim*er»,  United  States  Armv. 

Th«*  lifiani  of  Kii^int^rH  for  Rivers  and  IIiirlKirs  lias  considore<l  tne 
acroniimnying  n*tM>rt  on  a  survev  with  a  view  to  a  projec!t  and  ej<ti- 
niati*  for  a  cliannei  18  feet  deep  irom  a  |M>int  on  the  8ampit  River  1 
mile*  aUive  the  limits  of  the  oity  of  Georgetown,  8.  (\,  to  the  ocean 
entram^  of  Winyah  Bay  of  suitable  width  in  the  river  and  400  feet 
wido  elsewhere. 

Th««  district  officer  estimates  the  cost  of  dredging  such  a  channel, 
f«>IU>winftr  the  wei«torn  slioro  of  Winyah  Iky,  at  15:^^000.  For  a  part 
of  thin  rhnnnri  he  nH*t>nunends  a  lens  ex|)ensive  location  near  the  axis 
of  thr  Imv.  Navipit4>rs  prefer  Che  western  nmte,  the  division  engim*er 
adv<N-iii«*H  it«  and  the  Ikmrd  bt»lieves  that  its  greater  cost  is  more  than 
otTN«*t  bv  itii  superior  advantages.  In  addition  to  the  estimate  for 
dn<l^niig  there  are  subniitttHl  ei*tinuite*iof  $i:ki  J  lOO  for  a  training  wall, 
to  licriiM-t  the  curn*nt  into  the  ctincave  liend  along  the  wesU'rn  nhore, 
and  of  $:l*j.'>,«NN»  for  building  up  the  Winyah  Bay  jetties.  The  lust 
it4'n)  of  work  would  be  no  more  ne(*ef4iry  m  i\>nnectlon  with  the  is- foot 
)rnjrrt  now  (Contemplated  than  sn  a  |mrt  of  the  existing  pn»jei*t.  It  is 
N'lirxiHl  by  the  B«iiinl  that  the  miHinir  of  the  jetties  is  not  inmiediately 
nere^Miry.  tiihl  niHMl  not  now  !h»  pro\i(i«»d  for. 

The  lUiani  n*new«<  itn  nM-onmiendation,  as  expressed  in  thinl  indorse- 
ment henHjn«  that  the  pnijiM*t  for  the  improvement  of  Winyah  Bay 
be  modified  so  as  to  provide  for  an  18-foot  channel  from  %  point  \ 
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1901,  IS  taken  from  the  Annual  Report  Chief  of  Engineers  for  1902, 
page  116(x: 


Articles. 


OUTWARD  FREIGHTS. 

Naval  Stores 

Cotton 

Rice,  rough  and  clean 

Lumber,  shingles,  and  cross-ties 

Fish,  frame,  and  vegetables 

Miscellaneous 

Total 

INWARD  FREIGHTS. 

Miscellaneous 

Grand  total - 


Tons. 


247,989 


Value. 


19,334 

9367.932 

8,525 

564,000 

9,3ao 

580.467 

171,094 

1,090,507 

1,900 

190,000 

1,243 

1,665,000 

206,456 

4,467,906 

41,588 

4.000,000 

8,467,906 


The  river  and  harbor  act  approved  June  13, 1902,  contained  the  fol- 
lowing authorization: 

Winyah  Bay,  South  Carolina:  The  dredge  or  dredges  employed  in  connection  with 
the  work  of  improvement  of  the  entrance  to  Winyfdi  Bay,  and  such  other  dredges 
owned  or  controlled  by  the  Government  as  are  used  on  Winyah  Bay  river  systems 
and  canids,  may  be  used  in  dredging  the  shoal  places  between  the  entrance  and  the 
city  of  Geoi^town,  South  Carolina,  over  which  the  least  channel  depths  may  at  any 
time  be  less  than  at  the  entrance  of  the  bay;  and  any  expense  so  caused  shall  be  paid 
from  amounts  appropriated  ot  that  may  l>e  appropriated  for  said  Winyah  Bay:  Pro- 
vided, That  the  expense  of  said  dredging  added  to  that  of  improving  the  entrance  to 
said  bay  shall  not  exceed  the  total  amount  appropriated  and  authorized  to  be  appro- 
priated by  act  of  June  third,  eighteen  hundred  and  ninety-six. 

The  contract  for  jetty  construction  having  now  been  terminated,  it 
can  be  seen  that,  after  deducting  the  estimated  cost  of  protecting  the 
shore  end  of  the  south  jetty  by  works  already  approved,  there  will 
be  available  for  dredging  under  the  above  authorization  over  $400,000. 
This  will,  in  my  opinion,  much  more  than  sufBce  for  obtaining  an  18- 
foot  channel,  400  feet  wide,  from  Georgetown  to  the  ocean.  It  is 
possible  that  the  jetties  may  settle  to  a  greater  extent  than  expected, 
rendering  it  desirable  for  economical  maintenance  of  the  channel  to 
expend  a  portion  of  this  balance  in  raising  thenx;  but  no  estimate  of 
the  cost  of  this  can  now  be  made.  In  any  event,  I  believe  it  will  be 
possible  with  the  above  authorization  to  obtain  an  18-foot  depth  with 
a  width  approximating  400  feet,  and  would  not  recommend  entering 
at  this  time  upon  a  new  project. 

(jeorgetown  Harbor  is,  in  my  opinion,  worthy  of  improvement  at 
this  time  to  the  extent  of  securing  an  18-foot  depth  by  dredging  under 
the  above  authorization  of  the  act  of  June  13,  1902,  with  such  width 
of  channel,  not  exceeding  about  400  feet,  as  the  funds  available  will 
permit. 

No  survey  is  necessary,  a  survey  of  the  bay  in  connection  with  work 
to  be  done  under  the  above  authorization  having  recently  been  made. 
The  map  of  this  survey  is  now  nearly  compteted.  From  the  results  of 
the  survejr  it  can  be  determined  whether  the  18-foot  channel  should  be 
dredged  in  the  present  eastern  channel  (described  in  Assistant  Engi- 
neer nhitford's  appended  report)  or  in  the  western  channel.    The  loca- 
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and  Harborn,  in  the  prfccdini^  indomemont,  I  recommond  that  the 
local  officer  be  directed  to  prepare  the  project  and  (estimate  of  cost 
reoouiiueoded  bj  the  Board. 

A.  Mackenzie, 
Acting  Vh^f  of  Engineert. 


(Flflh  iDdOfMBMlt.) 

War  Departmknt, 

July  U,  IMS. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cart  Sanger, 

Acting  Stcrdary  of  War. 

Iltoth  Inrtni MIL} 

War  DsPARTIfRNT, 

Oppk^e  of  the  Chief  of  Engineers, 

WoMhingion^  OcUAtr  7,  190S. 

Rrnpectfnllv  rctiimod  to  the  Board  of  Engineers  for  Rivers  and 
IIarU>rH«  with  pn>jtH*t  aud  estimate,  as  recommended,  attention  being 
invitcKl  to  the  fact  that  the  kwUnc^e  of  pro^nt  contract  authorisation 
would  not  be  applicable  to  the  new  project,  except  in  the  item  of 
dredpng,  as  permitted  by  the  river  and  harbor  act  of  r.K>2,  without 
special  action  by  Congress,  and,  further,  that  this  balance  may  be 
materially  reduc*ed  before  such  action  will  be  taken  should  Congress 
give  the  matter  favorable  t^onnideration. 

By  command  of  Brig.  Uen.  (iillespie: 

H.    F.    IIODOES, 

Major ^  Corjm  of  Kngin<er$. 

IBrrralh  liKlormBmt) 

Board  of  Enginekbs  por  RrvEBS  and  Harbors, 

WoAhingUm^  IK  (\,  DtrrmbfrSg,  190S. 

Respectfully  returned  to  the('hief  of  Engim^ers,  Tnited  States  Armv. 

TIh*  li^ianl  of  Kngin«H>rN  for  Rivers  and  lIurlMirs  liaM  connidored  the 
arronijiunying  n'|M>rt  on  a  survev  witli  a  view  to  a  projecrt  and  enti- 
nmt4*  for  a  clmimel  18  feet  deep  irom  a  (loint  on  the  Sampit  River  1 
milo  aliove  the  limitii  of  tho  nty  of  Georgetown,  S.  (-.,  to  th«^  ocean 
entrance  of  Winyah  Iky  of  suitable  width  in  the  river  and  400  feet 
wido  olsewhere. 

Th<*  district  officer  estimates  the  cost  of  dredging  such  a  channel, 
following  the  western  nhore  of  Winyah  Bay,  at  ^20,0(X).  For  a  part 
of  thii4  rhnnnol  he  nH*t>mmonds  a  leMM  ex|)ensive  location  near  the  axis 
of  thr  Imv.  NavipitorH  prefer  Che  wcntem  nrnte,  the  division  engini^er 
advcM-utoA  it,  and  tlie  Ikmrd  believes  that  its  greater  cost  is  more  than 
ofT*4i»t  *ov  its  superior  allvantages.  In  addition  to  the  estinmte  ff>r 
dnMi^iiig  thiTo  are  Mubniitted  otiniaten  of  $1:MMKX)  for  a  training  wall, 
t4)  (tt'tlrrt  the  rurrt*nt  into  the  conclave  l»end  along  the  western  nhore, 
anil  of  ^lL':>jNio  for  building  up  the  Winyah  Bay  jetties.  The  lant 
iti-ni  of  work  wcHild  Im«  no  more  ne4*eMary  in  (connection  with  the  iKfoot 
in»jt*rt  now  txmt4*ni|>lutod  than  n*4  n  |Nirt  of  the  existing  pn»ject.  It  is 
M*Iir\(Hl  by  the  li«iiirti  th.it  the  rai<*iii^  of  the  jetties  is  not  immediately 
ne4*e*»<^nry.  Hhd  n%*\^\  not  now  In«  prmithHl  f<ir. 

The  l^ianl  n*new«<  itD  nM*onimen<iation.  as  expressed  in  third  indcirxe- 
nient  hennin*  that  the  pn»ie<*t  for  the  improvement  of  Winyah  Bay 
be  modified  so  as  to  provide  for  an  18-foot  channel  from  a*  point  \ 
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engineer  thereon,  in  reference  to  the  preliminary  examination  ordered 

by  the  river  and  harbor  act  of  June  13,  1902,  of — 

Georgetown  Harbor,  with  a  view  to  obtaining  a  channel  with  a  navigable  depth  of 
eighteen  feet  at  mean  low  water,  and  a  width  of  four  hundreci  feet,  or  such  width  as 
may  be  necessary  or  practicable,  from  a  point  one  mile  alK>ve  the  limita  of  the  city 
of  (Jeorgetown,  m  Sampit  Kiver,  to  the  ocean  entrance  of  Winyaw  Bajr.  Sooth  Caro- 
lina, as  far  seawanl  as  may  be  necessary  to  form  a  project  to  secure  saia  depth. 

On  June  18,  1903,  a  committee  of  the  Board  inspected  the  locality 
and  held  a  public  hearing  at  which  interested  parties  were  given 
opportunity  to  express  their  views. 

Georf^etown,  8.  C,  is  situated  upon  Sampit  River,  less  than  a  mile 
above  its  mouth,  in  VVin3'ah  Bay.  From  Georgetown  to  the  gorge  of 
Winyah  Bay  entrance  is  about  12  miles. 

The  project  for  the  improvement  of  Winyah  Bay  contemplates  a 

depth  at  the  entrance  of  15  feet  at  mean  low  tide,  to  be  secured  by 

means  of  jetties  and  dredging,  and  the  river  and  harbor  act  approvra 

June  13,  1902,  authorized  the  use  of  available  Government  dredges  in 

removing  shoals  between  the  sea  entrance  and  Georgetown — 

over  which  the  least  channel  depths  may  at  any  time  be  less  than  at  the  entrance  of 
the  bay;  *  *  *  Proridrd,  That  the  expense  of  said  dredging  added  to  that  of  im- 
proving the  entrance  to  said  bay  shall  not  exceed  the  total  amount  appropriated  aod 
authorized  to  be  appropriated  by  act  of  June  third,  eighteen  hundred  and  ninety-six. 

At  the  sea  entrance  there  is  now  the  proiected  depth  of  15  feet,  and 
it  is  expected  that  the  jetties,  aided  by  dredging,  will  produce  a  depth 
of  at  least  18  feet.  More  than  one-third  of  the  distance  between 
Georgetown  and  the  jetties  has  a  depth  of  less  than  18  feet,  the  con- 
trolling depth  being  about  12  feet. 

It  is  the  opinion  of  the  district  officer  that  the  balance  from  amounts 
heretofore  appropriated  or  authorized  will  suffice  to  produce  a  channel 
400  feet  wide  una  18  feet  deep  from  Georgetown  to  the  sea. 

The  coniniorce  of  Georgetown  is  large  and  increasing,  being  reported 
as  247J»Si»  tons,  valu(»d  at  J?M,4r)7,(>0f),  in  1901.  The  Winyah  &y  system 
of  naviirablc  streams  (»mhnices  nearly  800  miles  of  waterways,  and 
affords  i'h<»ap  transportation  routes  from  interior  points  throughout 
much  of  the  eastern  ix)rtion  of  South  Carolina  to  the  seaboard  at 
Georgetown. 

The  lk>urd  is  of  opinion  that  it  is  advisable  foimally  to  modify  tlie 
proi<M*t  for  the  improvonient  of  Winyah  Buv  so  as  to  provide  for  an 
l8-foot  i-hannel,  and  re<-()nim<'nds  that  the  district  officer  be  directed 
to  prepare  a  project  and  est  iniate  of  cost  of  an  1 8-foot  channel  400  feet 
wide  in  the  Imy,  and  of  snitu})h>  width  in  Sampit  Kiver,  from  a  point  1 
mile  alK>ve  the  limits  of  th(»  city  of  (Jcorj^etown  to  the  ocean  entrance 
of  Winyah  Hay,  South  Carolina,  as  far  seaward  as  may  be  necessary 
to  secure  said  (le[)th. 

For  the  Board: 

CnAs.  J.  Atj.en, 

Sf  hif/r  jlrinht  r  oftfw  BoarcL 

[Fmirth  iiHlorM-inmt.] 

Office  Ciiikf  of  Knmjinekks,  V.  S.  Akmy, 

.A////  IL  1 90S. 
Respectfully  8ubmitt4Hl  to  the  Se<Tetary  of  War. 
This  is  a  n^jwrt  on  preliminary  examination  of  (ieorgetown  Ilarlior, 
South  Carolina,  authorized  bv  the  river  aii<I  lmrlM)r  act  approved  June 
IS,  1902. 
Inviting  attention  to  the  report  of  the  Ikjard  of  Engineers  for  Uiven 


AFTKNDIX   9 — RKPORT  OP  OAPTAIK   HOWELL.  1597 

and  HArbom,  in  the  nirocdinif  indomomoni,  I  recommend  that  the 
local  officer  be  direcien  to  prepare  the  project  and  o^timate  of  cost 
reoonmieoded  bj  the  Board. 

A.  Mackenzie, 
Acting  Chi^ of  Engintert* 

(Fifth  lodOfMOMOt.] 

War  Department, 

July  Ik.  tOOS. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cart  Sanger, 

Ading  SecreUury  of  War. 

(Kxth  tnrtni— itl 


War  Department, 
Oppic^  op  the  Chiep  op  Enoineers, 

WoBkington^  Odcber  7,  190S. 

Rp^iectfully  rotiimod  to  the  Board  of  Engineers  for  Rivers  and 
IlarUirM,  with  project  aud  estimate,  as  recommended,  attention  being 
invited  to  the  fact  that  the  balance  of  present  contract  authorization 
would  not  be  applicable  to  the  new  project,  except  in  the  item  of 
dredfv'ing,  as  permitted  by  the  river  and  harbor  act  of  1902,  without 
special  action  by  Congress,  and,  further^  that  this  balance  may  be 
materially  reduced  before  such  action  will  be  taken  should  Congress 
give  the  matter  favorable  c*onj4ideration. 

By  command  of  Brig.  Uen.  Uillespie: 

H.  F.  Hodges, 
Major ^  Oorjm  of  Kngine0r9. 

Board  op  Engineers  pdr  Rtvebs  and  Harbors, 

Washington^  D.  C,  D^>oembfriS^  J  90S. 

Renpertfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  li^iard  of  KngineerN  for  Rivers  and  llarltors  has  considered  the 
arronitwinying  report  on  a  survev  with  a  view  to  a  project  and  enti- 
niat4*  for  a  cliannei  18  feet  deep  from  a  |)oint  on  the  Sampit  River  1 
mile  a>K>ve  the  limits  of  the  city  of  Georgetown,  S.  (\«  to  the  ocean 
entrance  of  Winyah  Bay  of  suitable  width  in  the  river  and  400  feet 
wide  elsewhere. 

The  district  officer  estimates  the  cost  of  dredging  such  a  channel, 
following  the  western  shore  of  Winyah  Bay,  at  |52O«000.  For  a  part 
of  this  rhannel  he  rec*t>nimends  a  less  expensive  location  near  the  axis 
of  the  Imiv.  Navigators  prefer  Che  western  route,  the  division  engim^er 
adviHiatos  it,  and  tne  Ikmrd  believes  that  its  greater  cost  is  more  than 
ofT*««t  bv  its  superior  aUvantages.  In  addition  to  the  estimate  for 
dnni^ing  there  are  submitted  e^timateM  of  $i:k),(K)0  for  a  training  wall, 
t4)  (i«*rtiHa  the  current  into  the  concave  liend  along  the  western  shore, 
ami  of  <^l*j:>,(MM)  for  building  up  the  Winyah  Bay  jetties.  The  last 
itrin  of  work  would  be  no  more  nec*esary  in  (connection  with  the  IHfoot 
rojiMt  now  €x>nt4»inpluted  than  nn  a  |Mirt  of  the  existing pn>jei*t.  It  is 
M*li«*v«Hl  by  the  liiitinl  that  the  raining  of  the  jetties  is  not  immf^diately 
nen^-^^iry.and  mnni  not  now  lie  pn>vitied  for. 

The  Ikianl  n*news  its  nM'ouunen<iation,  as  expressed  in  thinl  indorse- 
ment hereon,  that  the  project  for  the  improvement  of  Winyah  Bay 
be  modified  so  as  to  provide  for  an  l^foot  channel  from  a*  point  1 
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mile  above  the  limits  of  the  city  of  Georgetown,  in  Sampit  River,  to 
the  ocean  entrance  of  Winyah  Bay,  South  Carolina,  as  far  seaward  as 
may  be  necessary  to  form  a  project  to  secure  said  depth,  in  accord- 
ance with  the  project  above  described,  at  an  estimated  cost  of  $650,0009 
inclusive  of  the  balance  on  hand. 
For  the  board: 

A.  M.  Miller, 
Lieut.  Col.^  Corps  of  Enmneers^ 

Senior  Member  Preservt. 


bbfobt  of  ms.  bbid  whitfobd,  assistant  enginexb. 

United  States  Engineer  Office, 
Georgetown^  S,  C,  August  18,  190f» 

Captain:  In  compliance  with  instractions  contained  in  your  letter  of  JuljrSl,  1902, 
I  have  the  honor  to  make  the  following  report  on  the  preliminary  examination  of 
Georgetown  Harbor,  South  Carolina,  as  provided  for  in  the  river  and  harbor  act  of 
June  13,  1902,  which  specified  that  the  examination  was  to  be  made  *'  with  a  view 
of  obtaining  a  channel  with  a  navigable  depth  of  18  feet  at  mean  low  water,  and  a 
width  of  400  feet,  or  such  width  as  may  be  necessary  ^r  practicable,  from  a  point  1 
mile  above  the  limits  of  the  city  of  Georgetown,  in  Sampit  River,  to  the  ocean 
entrance  of  Winyah  Bay,  South  Carolina,  as  far  seaward  as  may  be  necessary  to 
form  a  project  to  secure  said  depth.'' 

This,  therefore,  embraces  practically  all  of  Winyah  Bay,  from  its  sea  entrance, 
and  a  portion  of  the  Sampit  River  to  a  point  above  tne  wharves  of  the  city  of  Creorge- 
town,  a  distance  of  probably  18  miles. 

Winyah  Bay  is  a  catch-basin,  so  to  speak,  for  larse  volumes  of  fresh  water  brought 
down  by  many  miles  of  tributary  rivers,  and  as  this  water  carries  sand  and  silt  in 
varying  quantities,  shoals  are  liaole  to  he  formed  in  the  bay  from  deposits  of  these 
materials.  When  these  up-country  rivers  are  in  freshet  Winyah  Bay  is  entirely 
fresh  at  low  water. 

The  Sampit  River,  on  which  Georgetown  is  situated  and  less  than  a  mile  from  its 
mouth,  is  nothing  more  than  a  tide-water  arm  of  Winyah  Bay  and  reaches  a  com- 
paratively short  aistance  in  the  direction  of  the  Santee  River.  The  worst  place  for 
navigation  on  the  Sampit,  in  the  vicinity  of  Georgetown,  is  immediately  at  its  mouth 
where  it  joins  Winyah  Bay.  Here  there  was  originally  a  shoal,  somewhat  less  than 
a  half  mile  in  length,  on  which  there  was  a  controlling  depth  of  about  10  feet  at 
mean  low  water. 

Under  a  survey  and  appropriation  made  by  the  United  States  Government,  between 
the  years,  approximately,  1882  and  1886,  dredging  operations  were  carried  on  here  to 
a  depth  of  12  feet  and  width  of  200  feet  at  mean  low  water.  As  funds  were  not  pro- 
vided to  maintain  the  dredged  channel  it  has  probably  filled  to  a  certain  extent 
Further  than  this,  no  attempt  has  been  made  by  the  General  Government  to  deepen 
the  shoals  in  Georgetown  Harbor,  of  which  there  are  three  others,  two  beins  in  the 
eastern  channel,  between  beacons  1,  3,  and  5,  and  one  in  the  western  channel, 
between  Mosquito  Creek  and  beacon  No.  5,  except  that  under  authority  granted  by  a 

Erevious  river  and  harbor  act  the  suction  dre(ige  belonging  to  Winyah  Bay  did  a 
ttle  dredging  on  shoal  at  beacon  No.  1.  This  did  not  amount  to  much,  as  it  was 
only  allowable  for  the  dredge  to  work  on  the  shoals  in  the  upper  bay  when  the 
weather  was  too  rough  for  dredging  at  the  sea  entrance. 

The  jetties  which  are  in  course  of  construction  at  the  sea  entrance  to  Greorgetown 
Harbor,  under  a  project  to  provide  15  feet  depth  at  mean  low  water  there,  are  nearing 
completion.  The  depth  reported  by  the  survey  in  June  last  was  13.9  feet  at  mean 
low  water.  The  jetties  under  the  present  contract  are  being  built  only  to  partial  dimen- 
sions, and  it  may  in  time  be  necesssary,  in  order  to  maintain  an  18-foot  mean  low- 
water  channel  at  the  sea  entrance  to  the  harbor,  to  increase  the  widths  and  heights 
of  the  jetties,  requiring  considerable  quantities  of  stone  to  do  so. 

The  depths  now  on  the  upper  Rhoals  are  approximately  as  follows  at  mean  low 
water:  Mouth  of  Sampit  River,  13  feet;  botwei'u  beacons  Nos.  3  and  5,  eastern  chan- 
nel, 12.6  feet;  between  beacons  Nos.  1  and  3,  12.5  feet;  average  depth  in  the  western 
chaimel,  10.6  feet 

Thei^  depths  are  siiid  tb  be  sufficient  to  fill  the  present  demands  of  commerce  in 
Georgetown  Harbor.  The  delay  cauwed  the  ships  by  the  existence  of  these  shoals 
obstructs  the  rapid  development  and  expansion  of  the  commerce  of  the  port.  As  the 
ghJpeleBve  Geoi^etown  on  low  water  to  meet  the  rising  tide  on  the  outer  sea  bar,  it 
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iri  oviilfMt  tlial  till*  ilciitli  in  tho  ii{ip«'r  liarffir  \n  inieiiiririi'iit.  ami.  ib<  a  ninttrrM  fart, 
rMTViiiif  :lk'rl'■■^  that  1>'>  fi^-t  at  imaii  btH  M.itt-r,  uikIit  m  IihIi  iIm*  iin-^Mii  pnijivt  in 
i-arriii|  •■ii.  i»  i\"\  ili'iitli  fiiitujh  !•■  a«'i'tiiiiiiiiMl.ttf  tin*  lur/i- ^(t■.ltll«lll|»'«  |il\iriir  in  aiiil 
mil  •>!  tlif  |Hirt.  Si  far  a<*  ix  kih>Mii,  tliih  !•*  flit*  tin-t  i>\;iiiiiiia!iiiii  mIih  Ii  han  rvrr 
Ui'ii  iiiailf  11%  IT  tlir  an-A  (liti|);iiati*t|  uUiM-  l>y  tin-  I'tiilfil  StaN-vt*  ■••\«-riiiiiiht  liNtkiiitC 
til  tin-  nMiiM\al  I'l'  till-  hliiialn  •■(  tlu*  ii|i|N'r  harlmr  MiiiultiAiR'uiuly  with  thr  (l«'«*|N'ning 
u(  th«*  n-a  \mr  at  the  fiitraiu't*. 

Mr.  J'lhn  F.  Hararil.  a  iintmiin-nt  lln^illt*r«l  iiuin  of  thif*  plnro.  fnr  tlm  fivi'al  yptkr 
I'ttihiij  .liiiii*  :(i),  I******!.  n*|Hin«*«l  th«*  \ahif  iif  till*  iiiiiiiiirn-f  of  iif«>ivi't<»wii  IfarlHir  to 
hii\i>  U-i  N  ^-{.T'lr.'jr^i  <L'i.  whtih  w.ix  larriiil  mi  hy  aUiiit  lUi  r<t  ii-Kniiit*  \i'"M-iHiif  aUnit 
'.iHi  l-U"  H\tr;u;f  I  iMth.  Thi-n*  vuTt*  u)<ni  n-|  'iltNl  7  Htt'ainrp*  rii^:ni!«-«l  in  tnillir, 
tmiuw  i'i  thrill  mi  thi*  rivers  triluiliiry  tn  Wiiiyali  l(.iy,  tifi<l  ihi*  nthrni  fiiirairiil  nn  thi* 
nifiii'U'tMt^Mi  rharlt-Mnh  an«l  (M*iirv**l«»wii.  Mr  lla/.inl  Kii«l  at  tin- 1  inn- 1  hat  lip  hafi 
iiM-1  riiiiNiilrrahlf  ««i\>  III  o<llti'iiiiK  Uii*  forfVuiiiL!  tiKUMi*.  ho  that  they  tiiiirht  In*  aa 
ri'iuif 'If  afi  |H»-«*ililf. 

Tiir  |in-M*iit  yiiirly  rmiitiirnv  of  litNiryviimii  llurUir  ia  aaiil  to  In*  aUmt  l.'47.fiK9 
fi>ii«,  \:ilii«i|  at  ^'*.  4*i7.^*iH».  ami  in  farrii-*!  mi  lt\  th<*  h-t  nf  Vfja^flH  hrn'to  attacliiNl. 
Tht -i*'  •  miiiiiiTi  iai  tiirnrfH  iKi-n*  (iinii*thi'«l  by  Mr.  W.  |i.  M>trtfaii.  niayiifiif  4fO«inP*- 
tiiwii.  mhii  •'■■iixiiiiiiil  iiiKiitliii  ill  mllii'iiiii;  Ihfiii  fmin  vari'mn  MHirii-^.  ini'hi<lin|{  i<hi|>- 
}4-r^.  fn-ihrhl  ntlii-i'?'.  hihI  ihf  hk«'  Mr.  Miifkiui  li:i>'  li.i'l  l>>iiiraiiil  r«|HHml  ••x|«*rit«iu'f» 
ill  liti"  rh.traiii  r  III  Murk,  in  kfv-piiiie  an  at'i-mint  ami  uati  hiiik' «arffiilly  ihi*  i-tuniiirr- 
I  lal  ■l*-\rl<-|iiiii'fit  iif  (fi«iiit;i  t<iwn.  an<l  )ii«  hfuli-int'iit  i;*  lH-h«'\«-<l  h*  In*  ii.**  I'lirnt't  an  it 
ifi  I  »•>■«*  1 1  ill*  t>i  •>htaiii  it  unlfox  a  ii.iily  ni'iml  ymn  iita<if  ••fall  1hi-*<hi|iinrii1f«  in  anil  out 
of  tht*  |«irt,ini  lii«hiitr  friMk'ltIf*  larni^l  oii  piin  iMiatp,  Pinall  Niiliiik'  M'»<*«-N.  ami  t'luft  of 
liki*  ilfYN  ri|>tiiiti.  *»i  «  hii  h  III*  iu  ■-••lint  i«  ki'|it  h\  an\i^iii- 

Friiiii  till  xMn  |-i  r<«fi.il  kn^^M  lf>!i;i' nf  thi*  \ahif  of  thi'  ( iiM>n:«'town  llarlmr  r«»ni- 
nii-r^'i' ai  |<ri-"«iiv  it  in  (-••ii<*i-u*ntiiiii*>l\  li*hi*\i^l  that  \|r  xrififaii  Iihh  not  ovi*mi1i- 
iiia!f^l  il.i-  tik"tr*-'  L'iM'ii  aUivi*.  Imt  that  if  aiMlhiiik*  ii  i-  iiifltTvahiiil.  It  plioira  an 
iiii-rra^-  I'f  a>--iii  'J*  |«*r  o'lit  oVi*rthi»  i»ni"«*«link:  \rar  I'hii  m-iil  ii«ii  rri-aii*  any  nil  r* 
priM*  hIk-ii  it  I**  nMiiriiilNn«i|  that  th«*  initial  Siatifi.  Ii\  ihi*  iiii|trovi-ini*nt  of  throiitiT 
tm-a  «'iitniti<'<\  h.'ifi  *U^  |«iii»l  tilt*  Hat*T  lhi-n*.  Ti<i'thiT  with  lliiii  ifii|M-tiiii  wliirh  liaa 
U^'ii  ^wtu  i<t  phi|<pM.k'.  ihi'  \tiantii*  ('«iA^  I.iiniU'r  (''•iii|iiiny  a  hiiin*  affair  of  thi* 
kiibl  i^t.ihh^hiil  a  iiiiiliiik'  plant  in  iii-«^ri.'i*t<^«  ii,  Mii*!  foU- M^nnil  t<i  mtn«*,  not  only 
III  Ihi-  I'mti-I  Stalif".  hill  in  Ihi*  nmrM  rin-  Hhi|iriii-iilfi  fn^tii  ihi**  fihint  nii^fwarilv 
iiirri-aM' till*  I '•ni!ii*-fi  •■  ■•!  thi*  {•••ft  A^iih*  fn^iii  Ihi^.  thi*  i;i*ni'Ril  |inM|N*riiiti<  romit- 
t:>>ii  ■•(  thii  i*fiintr\  Mhii  h  han  fti«ti*<l  f<ir  tin*  iui7<t  wvi-ral  xram  har<  trn-atly  inrn^aMwl 
Ihi'  pfiipn.rnt  of  trfi^hti*  in  <M*iirv*<-town  llarlior  frmn  itii  luaiiy  niili«  o'f  tributary 
ri*i-n« 

rii^ wfii Ti \  r  fTi»M « KKc-K. 

A"  to  thi*  pn •»]•«*•  ti VI*  iNii!iint*rii*.  thi<iian  •mlv  U*  a  tiiatl«*r  of  rftiinatp,  han*il  on 
llii-  Wth'W  ii^lk'i'  ••!  il:i   ri-«*i<iri  !•«  "f  ihi-  •'••'intry.  m  hh  h  inax  U*  ilraMii  from  hy  (tr«>r|rt'- 

ti'Mi.  ||.ii^->r   iL«  ui!!  a- ti \|ian«i-:)  of  I  ••iiiiiii'ri  lal  plan*- prM|iiiMi<il  hy  th**  hnNinivti 

initi  ••!  t)i-."  •  •■i!i*iiMtii(\ 

It  u  -i  •!  »<.ii-i!\  U>  f.iir  t" -ay  that  an\  om*  iiiiiM  f-tni«-t' that  thi'ii»ii:nii'ri^*  wmild 
\m-  li-M  |(  .111  thai  -tali«l  aU^vi-.  it  i«  •••ur>il\  |iriilah!i*  lliat  it  woiilil  n>iiiniii  -tation- 
nr\  .  th'  n  !<«r<  ,  t*.<  ii:i(iir;«l  i  ■•in  lii-i<>n  i-  Mi.it  it  u>>iiM  irn-n  il"!*  in  pri^|>irtion  ari  Hhi|4i 
ii    i  •!    .irr\  l.ir/i  r  loa-li  ••n  ili^-|wr  •Irafl.  t'.i-ri-h>  h-*-*  nir.u*  thr  fri-ih*ht  raliii. 

I  fi-of^i  t..u  *.  Ilar^-ir  |m.^ii -<«»«■«  thr  i^**  u liar  ail vanlak'r  I'l  ii'>t  N-iiik?  f'^niil  In  •li*rH*nd 
M|-'Ji  'I  r.  Ill*  f.-r  till- •■nppli  ••f  hiT  |*^rt"-«"^^Tiiiiii  m*.  !»i*i-aU'*«' it  i«  Tn*^iifarv  to  alu^iil 
•"■•  II. ill-  ■  f  iia\i/.»Mr  riirm,  r«*ai-hinc  to  in.inv  part/*  «if  ihr  Stall*  Tln-^i*  liiifliHaxn, 
ffi-v*  to  n>!.  Mill  III  i)iNi'!«i!t\  alwav*  furfii*'h  <  n-^irji  tnw  n  ILirtN.r  with  !!••  iiii'^in'>i<lrrH* 
Mr  aino'.l.t  ••(  traih*  Thi*  will  In-  pri)|*"rti<'nat»*  to  thi*  fn*i*  an^l  wifp  iia\ik'ulion 
pri>\  I'li-i  ••II  thi*  n\ri>  liv  thi*  t  ii  ni  nil  i  r  •M-rnii.nir 

\-  thf  lajiii*  of  ihi*  riimiiirrrti  api^an-nlly  iiion*  than  •{•■iiMi**!  N*t«i*on  thi*  m-mpn 
]hh#*  ami  \'**'2,  a  |«-ri*«l  of  mvIii*ii  irapi.  Liryrly  iT'iiik'lit  ahoiit.  iio  iloiihl.  hy  the 
iniprii\i*Tii«-r.t- tna<lr  in  thf*  harUir  aiiil  n\«*r^  in  thr  <ra'r  hv  thi*  <ii>\i-rntiirril.  it  i« 
Imt  fair  t<>  .i««iiiiii*  thai,  « ith  ii'iitiniiiil  iniprovnnih'  oii  tl.f  r.M  n*  .iihI  'h*!  ]m  i  uali-r 

fiiriit«hi-<l  111  lh«*  liarlmr.  viilh  ll ittiipinl  pr>*-|"  r  >ii'*  hjim*  ••mt  thf  <iiiirirr\.  it 

miirhl  to  iiii*n«M«  iifi(lt*r  thi-m*  mtiilitimii  iifin-  rapi'lly  in  thi-  fn'iirr  t^an  i^  li:i"  in 
till*  ]«Kt  it  ia  aaiil  now  thai  tin*  valu«*  ^f  thr  ii>iitiiirn-r  tt*  •la)  i**  at  iraj^t  |«ii«i.iiiiii 
BKira  than  thai  ivporteil  al>>\i*. 

fl«TT'M\l     IKIM  llUi 

*"*^H  ol  flMn|iit  Ki\t*r.  «ihirh  i«  a  |virt  of  iii*on:*-tiiiiin  llarUir, 
iA Bttf  iMwartl,  tlivrv  an*  tmu  « haiiiiola  «» hirh  fork,  ii\i\«k»- 
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lite  Frazier  Point,  aboat  at  beaoon  No.  5— one  mnning  aroond  the  coired  wCBteiu 
shore  of  Winyah  Bay  and  known  as  the  western  channel,  while  the  other  cuts  acroHS, 
forming  a  broken  line  of  a  chord,  so  to  speak,  of  the  arc  of  the  corve  of  the  weetem 
side.    This  other  is  known  as  the  eastern  channel. 

Thirty  years  or  more  aso,  so  it  is  said,  the  western  channel  was  in  ose  and  not  the 
eastern,  but  some  time  after  that  the  western  side  was  abandoned  and  the  eastern 
channel  adopted,  and  which  has  been  in  use  ever  since.  Why  one  was  rejected  for 
the  other  is  not  known,  except  that  perhaps  the  western  side  snowed  a  disposition  to 
shoal. 

All  shipmasters  and  pilots  claim  now  that  it  woold  be  much  preferable  to  improve 
the  western  side  for  navigation.  They  give  as  their  opinion,  and  not  without  good 
reason,  too,  that  ships  ooold  pass  throogh  the  western  channel  daring  nights  and 
thick  weather  when  it  wonla  be  impossible  to  make  the  trip  on  the  eastern  side. 
They  say  that  the  western  channel  being  near  the  land,  the  shore  line  would  be 
visible  as  a  guide,  and,  further,  that  the  Uiread  of  the  current  being  parallel  with 
the  lines  of  this  channel,  they  would  be  enabled  to  steer  straight  ooorses  aiKl  thoa 
avoid  dangerous  side  drifts. 

By  comparison  the  eastern  channel  possesses  none  of  these  advantages,  it  being 
much  farther  removed  from  the  shore  Ime  and  contains  cross  currents. 

At  present  the  depth  of  water  in  the  eastern  channel  is  greater  than  that  in  the 
western.  This  has  probably  been  caused  by  the  use  of  the  western  being  abandoned 
by  the  deeper  draft  vessels. 

As  far  back  as  the  year  1800,  when  there  was  probably  very  little,  if  any,  naviga- 
tion in  either,  a  chart  of  that  date  shows  the  depth  in  both  to  be  about  the  same. 

The  opinions  of  different  persons  interestea  in  the  navigation  in  Georgetown 
Harbor  being  so  positive  in  Imyot  of  the  improvement  of  the  western  channdi,  they 
were  requested  to  put  what  they  had  to  say  on  the  subject  in  writing,  whidb  will  be 
forwarded  to  you  for  information  with  this  report 

In  regard  to  this  matter,  the  opinion  of  the  undersigned  is  that  the  western  channel 
would  undoubtedly  be  easier  of  navigation  in  all  kinds  of  weather  than  the  eastern. 
The  first  cost  of  dredging  the  western  one  would  be  greater  than  the  eastern,  but  it 
might  be  worth  more  to  the  shipping  of  the  port.  After  once  improved,  it  would 
pronably  not  cost  more  for  maintenance  than  tne  one  on  the  eastern  side.  Thou^ 
the  distance  is  somewhat  gr«iter  on  the  curved  side  than  on  the  eastern  side,  still 
there  would  be  only  a  few  minutes  difference  to  boats  going  by  either  route.  As  to 
cross  currents  in  one  and  straight  in  the  other,  this  can  not  be  stated  as  a  fact  unless 
so  proved  by  observations.  It  does  seem,  however,  that  the  western  channel  lies 
more  nearly  in  the  direction  of  the  natural  flow  than  the  eastern  one. 
Very  respectfully,  your  obedient  servant^ 

Reii)  WHrrroRD, 
Asnsiant  Engineer, 
Capt.  J.  C.  Ranford, 

Corp9  of  Engineen^  U.  S.  A. 


LETTKR  or   PILOT  0>MMI8HIOKKR8  OF  GBOROETOWN,  S.  a 

Gboroitown,  8.  0. 

Dkar  Rtr:  If  any  dredging  is  to  be  done  in  Winyah  Bay,  under  the  new  river  and 
harbor  a<*t,  wt*  the  underxighed  pilot  comnuHfliitners  of  (ieorgetown,  S.  C,  would  like 
to  recommend  that  it  be  done  in  what  is  known  as  the  western  channel,  because  it 
is  straighter,  eainer  for  navigation,  and  plainer  on  account  (»f  the  woods  and  banks 
being  nearer,  and  the  natural  slope  of  the  current  is  also  with  this  channel,  while  in 
the  wistem  channel  there  an*  cross  currents  to  be  encountere<l. 

Prior  to  1865  the  western  channel  was  used  exehi8ively.  From  the  best  informa- 
tion we  can  get  now,  the  depth  is  1 1  feet,  and  it  lia^  U^t^n  (^radiiaUv  deen<*ning  since 
ita  increased  usage  on  account  of  commerce  coming  through  the  KHtherville  Canal. 

J.  B.  Strblk. 

GHA8.  S.  CONODOM. 

LoriH  8.  EiiRicH. 
G.  H.  Watth. 
A.  .\.  Springs. 
D.  L.  ELLza. 
Hr.  Rin>  WnnroRD, 

Uniied  dUU€$  Atiitlant  Engineer. 
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LBfTim  or  piLon  or  aBoBriBroim  haksoi,  louni  caiiduxa. 

July  25,  1902. 

We^  the  iiiMlrnd|rn«d  ptloli  of  Gtonielown  H Arbor,  hMuing  that  the  Govern  inent 
b  mhoai  to  make  iKMne  ioiprovcinentii  in  the  way  of  dM»|it*ninn  iho  channel  in  Winyah 
Bay  between  (teoi^^etown  and  the  ma  bar,  woala  reepectfully  augKnit  that  the  inipn'ive- 
ment  be  made  in  the  weatwanl  channel  in  place  of  in  the  eaatward  one,  for  iip%*eral 
reaanni:  (1 )  Becanae  the  weetward  channel  afforda,  bj  the  wooda  along  the  phorr,  a 

Kide  for  iioatu  paMBng  in  thirk  weather;  (2)  that  the  bottom  of  thia  partof  the  liay 
inff  mod.  ran  be  more  eamlv  dreilged,  and  aa  the  natural  flow  of  the  water  in  the 
bar  u  on  tnia  side  it  mar  be  lept  deep  much  eaider. 

ThIa  channel  can  undoal)te<lfy  be  uufHl  bj  shipa  in  mch  wrather  aa  it  impnenible 
lo  oae  the  eautwanl  one.  There  are  alao  ctom  correnta  in  the  eaatward  channel 
which  are  not  in  the  westward  one,  and,  altogether,  we  think  that  the  weetward  chaa- 
nal  would  be  better  for  ahipping. 

Very  rapectfnllj,  Oapt  O.  H.  Watib,  PUoL 

Oapt  Tnoa.  P.  FaAaaa,  Pifef. 
D.  R.  NvMrni,  PiioL 


A.  A.  Wiiaow,  JSioL 
AxTOKiA  A.  HMrni,  Pikt 


Mr.  Rnn  WnrrvoaD, 


LRTia  or  ATLAimc  coatt  U'liara  cx>vr^xT. 

UaoaoKTOwy,  S.  C.»  AuguM  t,  /9Qf. 

T>iAR  8ik:  In  aorordaace  with  conversation  the  writer  had  with  Captain  Springe 
and  joor  Mr.  James  in  refcard  to  which  channel  is  preferable: 

We  hare  talked  over  same  with  both  (Viptatn  Thorson,  of  the  steamship  OrorgeUntn 
and  ( >ip(ain  lilake,  of  tiie  steamshin  A  ragcn,  an«l  they  both  hold  the  same  opinif  in  that 
we  d<\  rii,  tiiat  it  would  l>e  moch  better  to  drrdge  oat  the  aouthem  channel— mean* 
ina  the  one  that  waa  omM  yean  ago— on  account  of  its  being  freer  from  cross  currents 
and  not  so  liable  to  change  aa  tiie  one  now  lieing  used. 

We  expected  also  t»  take  this  up  with  (*aptain  Fickett,  of  the  Woccamaw,  but  have 
not  been  al>le  to  see  him  up  to  the  present  writing,  an<l  aa  your  clerk  stated  von 
wished  the  map,  will  n<»t  hold  it  any  longer.     We  will  aak  Captain  Fickett  to  call  at 
your  oflice  and  give  you  hia  idea  in  regard  to  this  matter. 
Youn,  ver)-  tnily, 

An^AHTfc  OoAirr  Ltmam  Co., 
By  Raymomo  8.  FAaa, 

Amuiant  Gtmrtd  Mamag€r, 
Mr.  Rain  Wnrrroao. 

Vn%Ud  iHaUs  Amttani  Ku^netr. 


urrrta  «»r  iait.  a.  c.  ri<  kiptt. 

iffBi»aonowK,  R.  C,  AuguM  r,  19nf, 

T>BAa  8ni:  la  accordance  with  %'our  renuest  for  an  opinion  regarding  the  prarti* 
csl'ilitv  of  the  twodiannels  in  U'inyah  Ray,  w<iuld  advise  using  the  wentem  dian- 
ncl  u«  ll««*ing  fAr  better  in  everr  way:  being  more  ct»nveni4»nt  for  A\\\m  going  up  an«l 
•1«'\%  II.  as  It  f«kllow8  the  natural  trena  of  the  current,  making  it  easier  to  keep  up  and 
gi\  iiig  a  shore  line  to  follow  la  the  aight  or  thick  weather. 

Very  truly,  yourw,  .\.  t*.  KiricinT. 

MiuUr Siiim$hip  Hacramais, 
Mr.  Rnn  Warrroan. 

C 'filled  iSlalfi  Amutant  Engitmr. 
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lAMtofveMadi  (A  and  entering  Ihe  port  of  Qec/rgdown^  8.  C,  during  the  calendar  year  190U 
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aORTVT  or  OBonntfiowM  HABBoa,  toirni  cabouna,  incxitdino  RAMrrr 

BIVBB,  AND  TUBHOB  TO    AND  UiCLUMMO    THE  OCEAN   ENTRANCE  TO 
WUITAH  BAT. 

UiOTBi)  States  Enoineeb  OrricB, 

Grnebal:  I  hftTe  tbo  honor  to  submit  herewith  report,  in  diiplicAto, 
with  nmp,  of  a  sur^'ey  of  Winyah  Ray,  made  by  AsniHtant  En^finoor 
Keid  Whitford  for  the  purpone  of  am-ertaining  the  c<M4t  of  an  lH-f(K>t 
channel  at  mean  low  water  from  the  ocean  entrance  to  a  point  1  mile 
above  the  city  of  Gcoripetown,  S.  C  on  the  Sam  pit  River. 

Dredging  at  the  entrance  between  the  jetties  to  increatie  the  depth 
from  15  feet  to  18  feet  will  cost  about  $iHI,54K).  Dredging  in  Siimpit 
River  will  coHt  about  $1 18,500.  Retween  thene  two  plaices  Res  Win vah 
Ray.  The  present  channel  in  the  bay  where  drcnlging  will  be  required 
Ih  called  tlie  eastem  channel.  Its  length  is  22,830  feet,  and  its  shoah^st 
place  is  18  feet  To  dredge  contemplated  chunnci  will  cHMt  about 
f  1(U(,<KH).  The  western  channel,  which  was  used  at  some  previous 
time,  is  25, 7<^)  feet  long,  and  its  shcwiest  pUce  is  9^  feet.  To  dnnlge 
it  will  co*«t  $310,000,  an  increase  of  $144,<mN)  over  the  eastern  channel. 

Tlie  western  cliannel  is  favored  by  masters  of  vessels  and  pilots 
iMvause  it  follows  the  land,  has  no  cross  currents,  and  (*ould  be  cosily 
navigatiKl  in  fogs.  The  eastern  channel  is  far  from  land  and  has  chkhs 
currents,  csusihI  by  the  water^s  flowing  into  Mud  Itay.  in  foggy 
w<«athcr,  when  the  range  lights  could  not  be  seen,  there  would  lie  no 
Hhi»ro  line  to  act  as  guide,  and  the  cross  currt^nts  might  throw  the  vessel 
out  of  the  channel.  Although  the  current  ol»ser\'ations  sliow  that  at 
ebli  tide  the  bulk  of  the  current  flows  around  Frazicr  Point  into  the 
eastern  channel  it  would  seem  from  the  map  that  it  should  follow  the 
wf^stem  channel,  and  is  attnu*ted  toward  the  eastern  channel  on  account 
of  the  d4V|M*r  water  then*.  rndoul>tedly  the  liest  and  safest  channel 
for  navigation  purpoites  can  be  obtained  by  dredi^ing  the  western. 

Rut  the  matter  of  i*ost  has  to  lie  consitlered.  it  has  been  shown  that 
the  item  of  dredging  is  $144,(MN»  mon*.  The  training  wall  will  prob- 
ably lie  required  to  throw  the  current  in  its  dirfH*tion  in  order  to  main- 
tain the  channel.  Mr.  Whitford  pn>|M>^es  to  build  it  with  mattn'ss 
foundation  and  stone  on  t4>p,  and  eslimates  its  (*ost  at  9l4>s.sos.  Its 
i*onstruction  is  costly,  as  it  will  have  to  cross  the  deep  wiit4'r(*Jl  f(*«*t) 
leading  to  the  eastern  channel;  and  although  the  uuittn*ss  might  lie 
omitt4Ml  the  cost  will  still  U*  aliout  $1:{0,«nni.  It  is  not  lM*liev<Ml  that 
the  training  wall  from  Frazier  Point  to  Marsh  Islands  will  Im*  re(|uinHl. 
No  work  has  biH'n  done  on  the  eastern  channel,  but  it  has  muintained 
itself  well.  After  it  is  dredged  to  IK  feet  the  incn^ased  flow  of  water 
will  nwintain  the  depth. 

It  remains  to  lie  considered  whether  the  inten*sts  of  navigation  jus* 
tify  the  ex|M*nditure  of  ♦274,«MK)  in  order  that  vessels  may  um»  the 
westiTu  channel  in  time  of  fog,  when  the  ranges  <*an  not  Is*  f(illow«Kl. 


As  fogs  are  not  freouent  on  this  ctiast  the  n'sulting  dehiy  in  nniiig  the 
eastern  cluinnel  will  not  be  serious.  I  am  of  the  oiiinion  that  the 
eastern  chaimel  should  bi»  w*le<*t4Hl,  even  though  it  lie  a4H*id<Hl  to  build 
the  training  wall  across  Mud  I^v  to  pn*vent  defliM^ting  rurriMit**.  Its 
cost  would  De  $40,(KMi,  omitting  the  mattress  foundation,  and  the  dav- 
ing  would  still  be  (^84,(KM>. 
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In  the  construction  of  the  jetties  at  the  entrance  to  the  bay,  in  order 
to  get  immediate  effect  upon  the  channel,  the  jetties  were  carried  out 
to  the  full  length  and  height  with  only  a  narrow  crest.  The  top  has 
been  knocked  down  by  the  waves  to  the  level  of  low  water  and  below 
for  a  long  distance,  and  it  becomes  necessary  to  raise  the  jetties  to  the 
contemplated  height  of  6  feet  above  mean  low  water  to  ^et  the  full 
benefit  of  the  scour.  .  This  is  especially  necessary,  since  it  is  desired 
to  increase  the  present  depth  by  3  feet.  The  mean  rise  and  fall  of 
tide  is  3i  feet.  To  build  the  jetties  throughout  their  full  length  to 
their  proper  dimensions  will  cost  about  $325,000. 

Out  of  the  original  estimate  of  $2,600,000  lor  completiiig  the  jetties, 
to  provide  15  feet  at  mean  low  water,  there  remains  on  September  1, 
1903,  an  approximate  balance  of  $406,000.  The  cost  of  providing  the 
18-foot  channel,  400  feet  wide,  as  recommended  by  me,  is  as  follows: 

Dredging: 

Entrance  to  Winyah  Bay $96,600 

Eastern  channel 166,000 

Sampit  River 113,500 

Total 376,000 

Rebuilding  jetties 325,000 

701,000 
Less  balance  from  the  present  15-foot  project 406, 000 

Total i 295,000 

I  believe  that  the  improvement  of  the  channel  leading  to  George- 
town, S.  C,  to  the  extent  indicated,  is  justified  by  the  commercial 
interests  involved. 

The  rivers  that  empty  into  Winyah  Bay  are  under  improvement  by 
the  General  Government.  Congress  has  recently  authorized  an  expen- 
diture of  about  $120,000  on  the  Great  Pedee  River  to  allow  the  products 
from  its  upper  portion  to  be  brought  to  tide  water.  The  Waccamaw 
River  is  now  being  surveyed  with  a  view  to  revising  its  project  for 
improvement.  The  canal  connecting  the  Santee  River  and  Winyah 
Bay  is  being  deepened.  The  completion  of  these  improvements  will 
naturally  add  to  the  commercial  importance  of  Georgetown  and  cause 
its  business  to  increase. 

The  commercial  statistics  show  an  increase  of  1902  over  1901  of 
139,482  tons,  a  gain  of  over  50  per  cent;  of  1902  over  1900,  257,832 
tons,  a  gain  of  almost  200  per  cent.  The  figures  for  the  past  three 
years  are  as  follows: 


Year. 


1900 129,639 

1901 247,989 

1902 '        387,471 


Value. 


16.749,433 
8. 457, 906 
9,310.682 


The  great  increase  is  in  lumber.     The  figures  are  as  follows: 


Year. 

Tons. 

Value. 

1900 

63,400 
171,094 
817,839 

$409,638 

1901 

1,090,507 

1902* 

2,146,241 
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Thin  in  owinif  to  the  entablinhment  at  Geoi^town  of  the  Atlantic 
(\i:ist  lAiiiiYior  (Vnnnaiiy,  haid  to  he  the  most  extensive  plant  of  the 
kind  in  the  world.  The  (H>ni|iHny  opcraten  m^vonil  larc^  Hteanisliim. 
The  report  of  Atii^istant  Kn^in4*er  R4*id  Wbitford  i^  inclosed.  lie  has 
oonMidered  fully  what  may  lie  required  to  necuro  and  maintain  the 
cbanneU  and  haH  (fi%*en  the  i*o8t  of  every  item. 
Very  n»siH*ctfuIIy, 

G.    P.    IIOWFXU 

Caj4ain^  (JurpB  of  Knguus^n. 
Briff.  Gen.  G.  L.  GiixmnK, 

(Through  the  l>ivi2*ion  Engineer.) 

(Flnt  lodtmrBieiiL) 

OmcK  Division  Enginkkr^  SounreAflr  DinaioN, 

Satannahy  0\i.,  OctobtT  sf,  190S. 

Refipeotfully  submitted  to  the  Chief  of  Engineers. 

The  wesU'rn  channel  i^ecmH  to  Im^  pn^ferredby  all  those  inten^sted  in 
the  improvement.  With  a  pn)|ier  arrangement  of  training  walls  it  is 
ca|)a)»le  (»f  l»i»ing  rendennl  fur  more  stable  than  the  eastern  channel,  with 
itM  uncertain  crons  currents  and  expose<l  locations. 

It  is  even  iioHsible,  with  properly  arranged  training  dikes,  so  as  to 
din>ct  the  ebb  and  AcmkI  currents,  that  the  western  channel  might  lie 
d<M*|MMUHl  l)v  imtural  s4*our  to  the  required  depth.  A  dike,  for  example, 
conMructtMlon  the  line  lietwecn  the  second  '*R'*  in  **Frazier"and  the 
**  \V  "  in  '•  wcMtem,''  l>eginnin|^  where  this  line  intersects  the  *'  proposed 
^t4>iie  training  wall  and  ending  at  the  12* foot  contour  of  depth  near 
**  W/*  would  direct  a  htrge  volume  of  water  into  the  western  channel 
during  ebb  tide,  and  another  on  the  line  between  the  letters  *^A''  in 
"eaj*tem  clianner^  and  **  western  channel"  (in  the  word  ** channel"), 
re^IM»ctively,  extending  f n>m  near  the  4.9-foot  sounding  near  the  east- 
em  channel  to  the  6-f(M>t  sounding  near  the  western  channel,  would 
concentnite  a  Uirge  volume  of  the  flocxl  current  into  the  western  channel. 
The  combined  lengths  of  these  two  dikes  would  be  less  than  that  of  the 
'*pn>|M»MHi  stone  training  wall  "and  nee<l  not  cost  as  much,  and  certainly 
not  murh  more  than  the  **propcMed  stone  training  wall  for  eastern 
channel/*  If  built  in  advanc*e  of  any  dredging,  their  influence  might 
U»  ^ufli(*ient  to  obviaU*  the  necessity  for  any  dnKiging  in  the  western 
channel. 

Tlie  difference  in  the  cost  b(»tween  the  two  channels,  as  estimated, 
lie<*omes  a  matter  of  minor  c*onMideration  when  the  wi.Hh  of  those  inter- 
e^tiHl  in  the  improvement  is  to  lie  regarded  and  the  unquestioned 
advantagt^s  4if  navigation  and  peniianency  of  cliannel  are  involved. 

1  do  not  approve  of  the  selection  of  the  eastern  channel  for  improve- 
ment or  of  the  location  for  the  stone  training  walls  as  pro|K>sed,  but 
n't'ommend  that  the  western  channel  be  improved,  and  that  training 
dikes  be  located  as  explained  above. 

Jamrs  B.  Quikn, 

I}lvUion  iLn^intft'^  Sifuf/uast  Di vision* 
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BKPOBT  OP  MB.    REID  WHITFORD,    AffilirrANT  XKGINBKR. 

United  Btahbb  Enoinbkb  Ofpici, 
Oeorgdownj  S,  C,  AuguM  II,  J  90S. 

Captain:  In  compliance  with  inrtractions  contained  in  yoor  letter  of  July  21, 190S, 
I  have  the  honor  to  send  by  this  mail  tracing  of  the  Borvey  from  the  ocean  entrance 
of  Win  yah  Bay  to  a  point  aboat  a  mile  above  the  dty  of  Georgetown,  made  for  the 
purpoee  of  ascertaining  the  estimated  cost  of  deepening  the  channels  to  18  feet  depth 
and  400  feet  width  at  mean  low  water  between  tnese  points. 

It  is  thouglit  that  considerable  more  dredging  than  400  feet  in  width  will  have  to 
be  done  to  actually  provide  and  maintain  a  4^foot  channel  at  the  jetties,  and  25 
per  cent  has  been  added  to  the  cubic  yards  found  to  be  contained  in  the  south -jetty 
and  middle-frround  channels.  The  cubical  contents  were  determined  by  getting  an 
avera^  cuttmg  from  the  soundings  inclosed  between  lines,  400  feet  apart,  on  map  of 
June  SO,  1903,  for  18  feet  depth  at  mean  low  water,  being  the  latest  survey  of  these 
channels. 

Total  length  of  both  channels  to  be  dredged  (south  jetty  and  middle  ground) 
14,800  feet 

Ettanate, 

South-jetty  channel 234,074 

Middle-ground  channel 349, 536 

Material,  sand,  mud,  and  shells 583, 610,  at  15 cents. .  $87,541.S0 

Add  10  per  cent  for  contingencies 8, 754. 15 

Total 96,295.65 

It  may  be  in  order  that  to  hold  this  depth  the  superstructure  of  stonework  on 
both  the  north  and  south  jetties  will  have  to  be  built  up  to  their  originally  intended 
hei);ht,  which  is  about  6  feet  above  mean  low  water. 

The  following  estimate  of  stonework  is  therefore  suggested  as  an  item  to  be 
included  in  the  general  amount  for  future  possilde  work  at  the  ocean  entrance: 


.EMnutfd. 


Tom 


North  jetty 42,260 

South  Jetty 76,200 

Stone  work,  in  place 118,450,  at  f2.50..  $296,125.00 

Add  10  per  cent  for  contingencies 29, 612. 50 

Total 325,737.50 

This  estimate  was  determined  as  follows,  and  can  only  be  considered  as  approxi- 
mate, as  flares  of  more  accuracy  can  only  be  fumisheil  after  more  careful  cross  sec- 
tion of  stone  work  of  existinsr  jetties,  time  not  being  allowed  for  this  detailed  investi- 
gation. ( >ne  hundred  pounds  per  cubic  fo<»t  was  taken  as  weight  of  stone.  Theoater 
en<l  of  jetties  cross  sectioned  e\*ery  500  feet,  and  an  asHume^i  <*roflB  section  plotted  on 
exi>tin);  t^tone  work,  40  feet  base,  20  feet  width  of  crest,  and  H  feet  in  height  above 
mean  low  water.  The  areas  of  these  crotiM  sei^tions  were  all  determinu*!  by  a  plani- 
meter,  and  an  average  one  secured  for  multiplication  by  the  length  of  the  jetty  in 
que!>tion. 

The  inner  8hore  ends  of  the  jetties,  where  the  water  is  wasting  through  and  over 
them  considerably  on  the  ebb  tide,  were  estimated  to  require  150  toni*  8tt»ne  for  each 
100  linear  feet^  or  1 J  ton8  to  the  foot,  to  build  them  up  to  neight  of  6  feet  above  meaa 
low  water. 

It  is  not  certain  that  the  foregf>ing  expenditure  for  stone  work  is  neoe:«ar>'  to 
seizure  and  maintain  the  ls-fo«>t  depth  at  mean  low  water,  though  it  may  be.  There- 
lore  this  nrovi^ion  is  made  in  the  general  estimate. 

One-half  of  the  alK>ve  efttiiiiate  for  stone  work  might  pro)M.*rly  \ye  chargtil  to 
maintenance  of  old  stone  work. 

After  leaving  the  entrance,  coming  up,  near  Mosquito  Cn»ek,  the  channel  forks, 
one  being  known  as  the  eastern  channel  and  the  other  an  the  western  channel.  They 
become  one  channel  again  farther  up,  all  of  which  is  shown  on  accompanying  tracing. 
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The  eastern  channel  is  now  in  use  and  has  been  for  a  number  years,  but  the  west- 
em  channel  was  the  one  ori^nally  navigated.  Just  exactly  wliat  year  and  for  what 
reason  the  western  channel  was  abandoned  for  the  eastern  is  not  known  by  the 
undersigned. 

All  seafaring  men  and  others  interested  in  the  at^tual  running  of  boats  on  Win  yah 
Bay  say  the  western  route  is  greatly  preferable  to  the  eastern,  and  that  though  the 
eastern  route  may  be  improved,  still  there  will  be  cross  currents  in  it  which  wHl  pro- 
hibit the  running  of  their  ships  in  dark  and  foggy  weather  there,  but  that  the  western 
dde,  where  the  land  can  be  tracked  around,  so  to  speak,  and  the  currents  kept  head- 
to  to  the  ships,  will  give  very  little  trouble  from  these  causes. 

The  written  opinions  on  this  subject  of  a  number  of  masters  of  vessels  and  pilots 
were  forwarded  to  your  oflfice  with  preliminary  examination  report  of  Georgetown 
Harbor,  dated  August  18,  1902,  and  all  express  themselves  in  favor  of  the  western 
channel  being  improved. 

In  the  opinion  of  the  undersigned,  though  the  improvement  of  the  western  chan- 
nel will  cost  more,  it  will  be  much  more l)eneficial  for  the  future  development  of 
the  port,  not  only  for  reasons  given,  but  also  because  the  Estherville-Minim  Creek 
CSanal,  connecting  Santee  River  with  Winyah  Bay,  has  one  of  its  terminals  in  the 
western  channel,  and  all  boats  to  and  from  the  Wateree,  O^ngaree,  and  Santee  rivers 
will  of  necessity  have  to  use  this  channel,  and  sooner  or  later  no  doubt  it  will  be 
essential  to  deepen  it  regardless  of  the  eastern  route. 

EttimaUfor  the  ivestem  ckanneL 
[400  feet  width,  18  feet  depth  at  mean  low  water,  lengrth  25,700  feet] 

Cubic  yards,  sand  and  mud,  1,875,822,  at  16  cents $281,373.30 

Add  10  per  cent  for  contingencies 28, 137. 33 

309, 510. 63 
Estimate  for  the  eastern  channel. 

[400  feet  width,  18  feet  depth  at  mean  low  water,  length  22,830  feet] 

Cubic  yards,  sand  and  mud,  1,008,428,  at  15  cents $151, 264. 20 

Add  10  per  cent  for  contingencies 15, 126. 42 

166, 390. 62 

It  will  be  observed  that  this  makes  the  dredging  in  western  channel  cost  $143,120.01 
more  than  in  the  eastern,  but  if  the  eastern  channel  can  not  be  used  after  its  improve- 
ment except  in  fair  weather  it  is  thought  that  the  western  shotlld  be  given  preference, 
even  though  the  first  cost  seems  to  be  more. 

Some  current  ol)servations  were  made  at  Frazier  Point  to  determine  the  general 
directions  of  the  ebb  flow,  the  result  of  these  being  shown  on  accompanying  tracing. 

Time  was  not  allowed  to  make  these  observations  as  thorough  as  they  might  be, 
but  sufficient  information  was  gained  to  indicate  that  the  greater  bulk  of  the  ebb  cur- 
rent forks  at  Frazier  Point  and  follows  the  deeper  water  in  the  eastern  channel,  evi- 
dently being  attracted  in  that  direction  by  the  less  obstructed  passageway  of  this 
course,  as  well  as  being  drawn  toward  the  lar^e  area  of  Mud  Bay. 

It  is  believed  that  once  the  western  channel  is  deepened  the  current  will  naturally 
CO  in  that  direction,  but  as  an  aid  to  nature  to  deflect  the  water  to  the  western  it  may 
be  necessary  to  provide  for  a  training  wall  of  stone  and  mattress  foundation  to  spring 
from  Frazier  Point  and  run  in  the  direction  as  shown  on  tracing. 

It  would  be  proposed  to  build  it  of  mattress  foundation,  of  fascines  and  grillage 
poles,  laid  on  the  bottom,  30  feet  wide,  to  receive  stone  filling  to  weigh  from  10  to 
300  pounds,  with  its  crest  about  5  feet  wide  and  about  2  feet  above  mean  low  water. 
This  would  contain  an  area  of  stone  in  cross  section  averaging  about  204  square  feet, 
length  of  training  wall  to  be  about  5,700  linear  feet. 

Therefore  the  following  estimate  of  its  approximate  cost  is  made,  100  pounds  again 
being  taken  as  the  weight  of  1  cubic  foot  of  such  stone: 

Mattress  foundation,  19,000  square  yards,  at  $1 $19, 000 

Stone  filling,  58,140  tons,  at  $2 116,280 

135,280 
Add  lOper  cent  for  contingencies 13,528 

148,808 
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It  is  by  no  moans  certain  that  this  traininfi^  wall  will  be  required  to  turn  the  ctn^ 
rent  in  the  western  channel,  though  it  may  be;  therefore,  provision  is  nuule  in  the 
general  e}<timatc. 

If  the  ciu«tem  channel  should  be  adopted,  there  would  probably  be  reguired  a  train- 
ing wall  reaching  across  the  mouth  of  Mud  Bay  from  Frasier  Point  to  Marsh  Islanda, 
for  the  purpose  of  maintaining  the  depth  dredged  and  in  deflecting  the  current  straight 
down  this  channel,  and  to  be  constructed  in  general  as  the  training  wall  for  the 
western  channel. 

This  would  contain  an  area  of  stone  in  croes  section  averaging  about  74.75  square 
feet,  length  of  training  wall  to  be  8,500  feet,  the  following  estimate  of  approximate 
cost  being  made: 

Mattress  foundation,  28,333  square  yards,  at  $1 $28,333 

Stone  filling,  31,768.5  tons,  at  $2 63,537 

91, 870 
Add  10  per  cent  for  contingencies 9, 187 

101, 057 
Estimate, 

[For  ihoftl  At  and  above  mouth  of  Samplt  River,  at  Qeortretown.  width  to  be  400  feet,  depth  18  feet  at 

mean  low  water,  length  11,200  feet.] 

460,284  cubic  yards  sand  and  mud,  at  15  cents $69,042.60 

85,671  cubic  yards  hardpan, at  40  cents 34,268.40 

103.311.00 
Add  10  per  cent  for  contingencies 10, 331. 10 

113, 642. 10 

RSCAPrrULATION. 

General  estimate: 

North  and  south  jetty  channels,  dredging $96,295.65 

Stone  work,  rebuilding  north  and  south  jetties 325, 737. 50 

Western  cliannel,  dredging 309,510.63 

Western  channel,  stone  training  wall 148, 808. 00 

Dredging  shoal  at  Georgetown 113,642.10 

Grand  total 993,993.88 

Of  the  above,  for  works  of  improvement  $831,125.13;  maintenance,  $162,868.75. 

Were  the  ea.*«tern  route  sul)8titut4Hl  for  the  western  the  total  amount  of  this  esti- 
mate would  bo  ii>.v>3,122.87,  the  difference  being  caused  by  less  cost  of  training  wall 
and  dredging,  for  ea<*h  item,  as  above  shown. 

The  original  i*stimate  of  the  Board  of  Engineers,  January  17,  1889,  for  completing 
the  north  and  south  jetties  in  a  manner  to  provide  15  feet  depth  at  mean  low  water 
was  $2,500,000. 

Approximate  amount  which  has  been  expended  in  obtaining  this  depth  under 
present  existing  project,  so  far  as  known  to  this  office,  about  $2,000,000. 

Appn)xiniate  balance  of  original  estimate  left  unexpended,  $500,000. 

Approximate  aggregate  estimate  retiuired  to  provide  a  channel  18  feet  depth  at 
mean  h)W  water,  about  400  feet  wide,  inun  ocean  entrance  of  Winyah  liav  to  a  point 
alnmt  1  mile  above  city  of  Georgetown,  through  the  shoals  in  the  jettv  cfianiu'lsand 
the  upper  bay,  $99:^,993.88. 

Amount  re<juireil  for  covering  distance  as  stated,  in  excet»  of  amount  originally 
estimated  for  provi<linK  only  15  feet  at  mean  low  water,  which  wati  c^niineil  ntrictly 
to  the  jettv  channels  $493,W3.88. 

The  es'tfinates  for  dre<lging  eastern,  western,  and  Georgetown  shoaln  were  made  by 
plotting  these  shoals  on  a  s<*alu  of  200  feet  to  the  inch  for  the  eastt^rn  and  western 
channels  and  100  f€H*t  to  the  inch  for  shoal  at  Georgetown,  t}uM*ul>i('al  <*onti*ntH  InMug 
determined  in  a  similar  mannep  to  that  used  for  south-jetty  and  middle-ground 
channels. 

The  current  directions  were  obtained  by  perforating  and  telescoping  two  gal  vanir^ed- 
iron  buckets,  the  l)ottom  of  one  l>eing  down  and  the  l>ottom  of  the  other  un,  a  woo<ii*n 
rod  being  passed  through  the  center  of  each,  with  a  bUn^k  of  wood  HM-und  to  top  one 
and  a  small  flag  above  that,  enough  broken  stont*  in  the  lK>ttoTn  bu<'ket  to  submeige 
all  to  the  top  of  the  block,  only  leaving  the  small  flag  out  of  the  water. 
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ObwnrmtkNU  w«re  tmken  on  this  float  at  intenrala  of  fi?6  minatoi  by  rimultaneoiij 
aiiKlfa  from  two  trmnaita. 

Thr  minry  rpprraented  bv  accofnpiinvinft  tracing  was  made  from  a  true  meridian, 
thf  iih<irr  line  bring  ran  along  went  tide  of  the  bay,  ofEaeta  being  made  at  int€*n*al8 
ac*nii«  the  water. 

The  auondingi  were  located  by  two  transiti  when*  any  dredging  waa  to  be  done, 
an«l  by  one  trannit,  with  tlie  aoonding  boat  on  a  back  range,  where  no  work  of 
iiii|>n»v4*ni«>nt  b  oontitiiplat4«d.  Angles  Kicating  suuniling  b(«it  were  taken  every 
thirty  ahcunda.  All  |i(*intii  on  opposite  «ide  of  l«iy  were  located  by  triangnlation  and 
cml«*u]at4<«i  distan<^i>. 

Th«*  aoun<lingii  wt*r%'  riHluctHl  to  the  nivan  luw- water  plane  at  three  diiferentpointii: 
Finit,  at  North  If*laml;  M*ciai«l,  at  FjithorvilU^Minim  Crock  (^lal  mouth  in  Winyah 
Ilay;  and  third,  at  tttoorgi*town.  Tlu-ee  mean  low  watera  had  previfMialy  Men 
aecored  by  recording  all  the  Uiw  wat4*rH  for  a  long  time,  including  a  number  of  lunar 
UMinthii,  in  getting  their  average. 

The  tonnag*'  and  value  of  commerce  on  Win3rah  Bay,  aa  reported  by  Mr.  W.  D. 
II<»rgan.  mayor  of  IttNiryetown,  and  furwanled  with  annual  refiort  for  flacal  year 
en<ling  June  3U.  1W)3,  are  aa  fullowa:  387,471  tona,  valued  at  #9,310,682. 

A  further  atatement  of  the  ootnuHsnre  of  the  port,  and  reaaona  why  the  improve- 
ment nhfHild  be  carrit'il  to  IH-foot  depth  at  mean  low  water,  were  made  in  full  by 
Mayor  Morgan,  together  with  a  committee  of  gentlemen  from  the  (teoraetown  board 
of  tnwie,  to  the  li<ianl  of  Knginei*r«,  which  met  at  tliia  oiBoe  June  18,  1903. 
Very  repfK^lfully,  your  obedient  aervant. 

Barn  Wnrrfoan, 
Amutant  JCnymar. 

Oipl.  <i.   I*.  IIOWKU., 


N  17. 

rUKUMINARY  EXAMINATION  OF  IX>RT  ROYAL  BAR,  BOOTH  CAROUNA. 
(frtttieil  Ui  UuuM  Due.  Xa  SI,  nil]r-«lf blh  OoncfWi,  Meood  ■oakm.) 


War  Drpartmrnt, 

OfFICS  or  THE  ChIRF  of  ENOINF.BS8, 

Wttshinffion^  JJeeemter  1^  1903. 

Sir:  I  have  the  honor  to  submit  herewith,  for  tnuismiwion  to  Con* 
mN4ii«  report  dat4'd  AyriX  7,  i*«M^,  by  Capt  J.  C.  Sanford,  Corps  of 
Enirineeni,  on  preliminary  ezmmtnation  authorised  by  the  river  and 
harUir  a<*t  approved  tf  une  18,  UH>2,  of  Port  Royal  liar.  South  Carolina, 
**  with  a  view  to  providini;  a  channel  25  feet  dcvp  and  5<N)  feet  wide.** 

Tlie  l<M^lity  in  qu«*i«tiim  in  the  entrance  to  Port  Royal  Sound  and 
Beaufort  River,  S(»uth  Camlina,  on  the  latter  of  which  are  situated 
the  Tnited  States  naval  station  and  the  city  of  Reaufort.  This  has 
always  been  the  lie^t  natural  entrance  alon^  the  South  Atlantic  coa^t, 
aiMl  althou|irh  now  as  gtxxl  an  it  haM  ever  lieen  the  preM*nt  examination 
ha<»  for  its  object  the  soi^uring  of  increased  channel  dimensions. 
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Captain  Sanf  ord  states  that  he  does  not  regard  this  locality  as  worthy 
of  improvement  by  the  General  Government  at  the  present  time,  and 
the  conclusions  of  the  district  officer  are  concurred  in  by  the  Division 
Engineer,  Lieut.  Col.  James  B.  Quinn,  Corps  of  Engineers. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Har])ors,  as  provided  in  sections  3  and  14  of 
saia  act,  and  attention  is  respectfully  invited  to  the  Board's  report  of 
June  19,  1903,  in  third  indorsement  thereon. 

The  Board  has  made  the  subject  a  matter  of  careful  investigation, 
including  the  holding  of  a  public  hearing,  and  in  closing  its  report 
expresses  the  opinion  that  it  is  not  desiraole  that  the  United  States 
should  at  present  undertake  the  improvement  of  Port  Boyal  bar. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Brig.  Gen.^  Chief  of  Enghieera^  U.  S.  Army. 

Hon.  EuHU  Root, 

Secretwt'y  of  War. 


REPORT  OF  CAPT.   J.   0.    SANFORD,   CORPS  OF  ENGINEERS. 


United  States  Engineer  Office, 

CharleHtony  S.  CI,  April  7,  1903. 

General:  I  have  the  honor  to  submit  the  following  report  on  an 
examination  of  Port  Royal  bar.  South  Carolina,  with  a  view  to  pro- 
viding a  channel  26  feet  deep  and  600  feet  wide,  made  in  accordance 
with  the  requirements  of  the  river  and  harbor  act  approved  June  13, 
1902: 

This  bar  was  surveyed  by  United  States  Coast  and  Geodetic  Survey, 
first,  in  1866,  and  then  in  1859, 1863-64, 1896  and  1900,  with  possibly 
examinations  in  some  of  the  intervals.  Charts  have  been  furnished 
me  showing  the  five  surveys  a))ove  indicated. 

The  fii*st  of  these  made  in  1855  was  called  a  reconnaissance.  Three 
channels  were  shown,  known  respectively  as  ''the  eastern  channel," 
"the  southeastern  channel,"  and  ''the  south  channel."  Besides  these 
three  there  were  other  channels  of  minor  importance.  Of  these  three 
channels  the  southeastern  and  the  south  channels  were  about  equally 
good,  and  showed  3i  fathoms,  or  19.5  feet,  as  the  minimum  depth  at 
mean  low  water.  Between  these  two  channels  there  is  a  shoal  called 
Martins  Industry.  The  eastern  channel  was  inferior  to  both,  and  has 
always  held  onl}^  a  secondary  position. 

In  185iJ  this  bar  was  again  sounded,  and  the  oflScer  in  charge,  Lieut. 
Commander  C.  W.  Fauntleroy,  U.  S.  Navy,  reported  that  little  or  no 
change  had  occurred  since  the  date  of  the  hydrographic  reconnaissance 
made  in  these  waters  by  Lieutenant-Commander  Maffitt  (1855). 

In  1863-64  another  survey  was  made  and  this  showed  the  south  chan- 
nel to  be  somewhat  better  than  the  others.  There  was  a  minimum 
depth  of  19.6  feet  in  the  south  and  18  feet  in  the  eastern  channel. 

In  1896  the  south  channel  was  narrower  and  shoaler  than  the  south- 
eastern channel)  and  had.  deteriorated  markedly  from  the  survey  of 
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1863-64.  While  the  southeastern  channel  was  the  host,  it  was  much 
impaired  by  a  number  of  lumps  of  less  than  18  feet  at  mean  low  water. 
This  may  liave  been  due  to  more  thorough  sounding  than  in  previous 
years.  There  was  still  shown,  however,  a  possible  channel  of  19.6 
leet  at  mean  low  water. 

In  1900  the  eastern  channel,  which  was  then  vastly  superior  to  the 
southern,  showed  a  central  depth  of  not  less  than  21  feet  at  mean  low 
water,  with  comparatively  few  lumps.  This  condition  of  the  entrance 
channel  in  1900  was  better  than  at  any  time  previously. 

A  comparison  of  the  lines  of  deepest  water,  as  indicated  on  the 
charts  by  the  sailing  lines,  has  been  made,  using  the  charts  of  the  Coast 
and  Geodetic  Survey  from  1859  to  1900  (the  reconnaissance  of  1855 
could  not  be  used,  as  there  were  no  accurately  located  points).  This 
study,  as  shown  on  chart^  herewith,  indicates  a  movement  of  the 
southeastern  channel  of  about  three-iourths  of  a  mile  to  the  south- 
ward. The  shoal  separating  the  southeastern  from  the  south  channel 
has  moved  westward,  and  has  made  the  south  channel  very  narrow 
and  much  shoaler.  In  1896  there  seems  to  have  been  a  retrogade 
movement  in  the  southeastern  channel,  but  as  this  was  only  in  the 
sailing  line  the  general  law  of  movement  was  not  violated.  It  seems 
probable  that  this  southerly  movement  will  continue  until  the  south- 
eastern channel  becomes  the  southern  channel  and  another  channel 
breaks  out  to  the  northward.  As  it  has  taken  over  forty  years  for 
the  southeastern  channel  to  move  three-fourths  of  a  mile,  it  will  prob- 
ably, with  a  gradual  southwesterly  movement,  remain  the  main  chan- 
nel for  a  century  yet  to  come.  It  does  not  seem  at  all  probable  that 
the  south  channel  will  again  deepen  under  the  action  of  natural  forces, 
for  it  has  already  proceeded  too  far  to  the  westward  and  beyond  the 
line  of  direction  of  the  escaping  currents.  For  any  improvement  that 
might  be  designed,  the  location  of  the  southeastern  channel  should  be 
adopted. 

Dredging  would  seem  to  be  the  only  feasible  plan  for  securing  a 
channel  5(X)  feet  wide  and  25  feet  deep  at  mean  low  water.  The 
locality  being  very  exposed,  a  suction  dredge  of  the  seagoing  type 
would  be  required  in  order  to  produce  such  a  channel  within  a  reason- 
able time  and  at  reasonable  cost.  The  improvement  would  not  be 
permanent,  inasmuch  as  the  channel  is  constantly  changing  under  the 
continued  action  of  waves  and  currents,  and  dredging  would  have  to 
be  done  at  short  intervals,  if  not  continuously.  A  reasonable  perma- 
nency of  the  channel  might  be  secured  by  detached  jetties  on  the 
shoals,  but  on  account  of  the  great  cost  of  tnese  it  would,  in  my  opin- 
ion, be  more  economical  to  maintain  the  channel  by  dredging.  As  the 
crest  of  the  bar  is  fullv  9  miles  from  the  shore  line,  the  cost  of  jetties 
extending  from  the  s&ore  to  the  crest  would  be  prohibitory,  even  if 
the  commerce  of  the  port  were  many  times  as  large  as  at  present. 

I  have  had  commercial  statistics  of  Port  Royal  bar  for  the  year  1901 

Erepared  by  Mr.  W.  D.  Niles,  an  employee  of  this  office,  and  append 
^  is  report.  These  show  that  the  business  in  that  year  was  small.  It 
is  likely  to  be  still  smaller,  owing  to  the  removal  of  the  Port  Royal 
naval  station  to  Charleston,  and  to  the  decline  in  the  phosphate  busi- 
ness at  and  near  Beaufort,  the  largest  phosphate  mining  company  in 
the  vicinity  having  gone  out  of  business  within  the  past  year.     No 

flNot  printed. 
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forecast  can  be  made  of  the  increase  of  business  that  mi^ht  result  from 
the  improvement  of  the  entrance  channel;  but  as  Port  Royal  entrance 
is  but  15  miles  from  Savannah  River  entrance  and  61  miles  from  Charles- 
ton Harbor  entrance,  I  see  no  reason  to  expect  any  notable  increase. 

The  port  of  Port  Royal  has  fallen  off  in  importance  within  the  past  five 
years,  and  its  business  is  now  inconsiderable,  as  shown  by  the  statistics. 
Port  Royal  entrance  has  always  been  the  best  natural  entrance  aloni; 
the  South  Atlantic  coast.  It  is  now  in  as  good  condition  as  it  has  ever 
been  known  to  be  in.  Vessels  drawing  2?  feet  of  water  can  enter  at 
high  tide,  atid  more  depth  can  be  brought  in  over  the  bar  than  can  be 
carried  up  to  the  railroad  terminus  at  Port  Royal. 

1  do  not  regard  Port  Royal  bar  as  worthy  of  improvement  by  the 
Government  at  the  present  time.  No  survey  is  considered  necessary. 
Very  respectfully,  your  obedient  servant, 

J.  C.  Sanpord, 

Captain  of  EngineerB. 
Brig.  Oen.  G.  L.  Gillrsfie, 

Chief  of  Eiuaineei*B^  TJ,  8.  A. 
(Through  the  Division  Engineer.) 

[FiZBt  indonemcnt] 

Engineer  Office.  U.  S.  Army, 

N</rfolk,   Va.,  April  IS,  190S. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

Until  more  satisfactorv  statistics  of  the  commercial  interests  to  De 
benefited  bv  further  work  of  improvement  upon  the  bar  are  available 
the  conclusions  of  the  district  engineer  are  concurred  in. 

James  B.  Quinn, 

Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer,  Southeast  IHvisiaru 

[Second  Indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

April  17,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Hoadciuarters,  Corps 
of  Engineers,  series  of  1S^02,  for  consideration  and  recommendation. 
Additional  information  luis  l>een  called  for,  if  available. 
By  command  of  Brig.  Gon.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  if  Engineers. 

[Third  indorwment.] 

Board  of  Enoinekks  for  Rivers  and  Harbors, 

WitHhimjtnu,  I),  6'.,  June  19.  1903. 

Respectfully   returned  to  the  Cliiuf  of  Engineers,  United  States 

Armv. 
The  Board  of  F.ngineers  for  Rivers  and  Harbors  has  given  careful 

consideration  to  tlio  within  report  of  the  district  officer  upon  a  pre- 
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liminiiry  f'xaniinaiion  of  Port  Koyal  )«r.  South  Otrolina,  **with  a 
view  to  pn>vi(linif  a  channel  25  uvt  diH»p  and  500  foot  wido/^  the 
indorM*nicnt  of  the  division  on^fintM^r  thonHin,  and  other  data  avail- 
al>lo.  On  Juno  US,  ltHi«H,  a  <*omniittoo  of  the  Itoard  hold  a  public  h(«r- 
in^  at  Iknufort,  S.  C,  at  which  intoroHtod  partio8  appeared  to  advocate 
the  inipn>venient. 

Prior  to  llNil  depths  upon  Port  Royal  bar  exoo(»ded  thoHO  at  any 
other  Atlantic  eoa^t  mui  entrance  nouth  of  Norfolk,  Va.  Inside  the 
entmm-e  an*  aiM*lioni)^)  areas  of  i^roat  ca|)arity  and  many  UKtilitioa 
suited  for  wharves  and  tenninals.  To-<lay  votim'lH  drawing  27  feet 
may  enter  at  hi^rh  tide«  and  more  depth  can  be  carried  over  the  bar 
than  t^)  the  railroad  terminus  at  Port  Royal. 

Notwithstanding  the  natural  advantages  afforded  bv  this  deep  nat- 
ural entram*e,  there  is  note<i  a  decline  of  commerce  during  the  past 
seven  years.  The  colle<*tor  of  customs  at  Beaufort  reports  that  the 
value  of  ex|M)rtii  dwindled  from  $4,939,417  per  annum  in  1894  to 
$UUK1H9  in  liK)l.  During  this  jioriod  the  value  of  imports  varied 
irn^gularly  l»etween  (59,054  and  $428,896.26.  This  decrease  has  been 
due  to  the  de<*lineof  the  phosj|>hate  industry,  and  there  is  no  indication 
of  a  i^vival  of  phoHphate  shipments.  There  is  little  or  no  coastwise 
trade  cnissiiig  Port  K<»yal  liar.  The  single  railroad  making  Port  Royal 
its  tenninus  is  unim|M>rtant,  and  is  prolwbly  controlled  by  the  Atlantic 
Coast  Line,  whose  nmin  interests  are  at  otlier  ports. 

Tlie  naval  station  and  dry  dtH*k  at  Port  Royal  are  of  relatively  small 
im|M>rtance  since  (*ongresa*has  provided  for  a  navy-yard  at  Charleston 
llarUir,  but  61  miloti  distant  it  is  not  understotid  that  provision  has 
lieen  made  for  the  re<N>nstruction  of  the  Port  Royal  dry  dock  or  that 
anv  suoh  provision  will  be  made. 

To  meet  the  demands  of  commerce  no  improvement  of  Port  Royal 
Imr  is  mvoHhary.  As  l>earing  u|M)n  naval  nM|uin^menti«,  attention  is 
invitinl  to  the  recent  transfer  of  ex|)enditure8  fordoi*ks,  machine  shopn, 
etr..  from  Port  Royal  to  Charleston. 

.\t  the  nublic  hearing  in  the  locality,  much  stress  was  laid  upon  the 
value  of  Port  R4)yal  as  a  harlK>r  of  ri^fuge.  The  depths  are  already 
ample  for  su4-h  a  puqiose,  in  so  far  as  c*oncerns  merchant  vessels  now 
|mH«<iiig  the  vioinity.  To  enable  a  Imttle  ship  to  enter  at  any  stage 
of  tido  ami  under  all  conditions  of  wi'ather  would  nM|uire  a  dee|)ening 
of  the  channel  acrow  the  bar  by  aUiut  9  feet.  The  great  distanoe  of 
tin*  cri'st  of  the  bar  f n>m  the  slion*  line  indicates  that  any  such  dee{)en- 
ing  (*ould  be  brought  aliout  and  maintained  only  bv  more  or  leas  con* 
tiiuious  dredging.  In  c^onsidoring  the  desirability  of  creating  a 
harltor  of  rofuge  at  Port  Royal  primarilv  for  deep-draft  war  ships^  it 
is  again  n<H*e.v«ry  to  refer  to  the  neighkoring  harbor  of  Charleston, 
whirh  now  has  a  greater  depth  of  entrance  thM  Port  RoyaU  and  which 
will  pn>liably  lie  further  impmved. 

For  the  reasons  given  the  Hoard  is  of  the  opinion  that  it  is  not 
de«*inible  that  the  Ignited  States  should  at  present  undertake  the 
imiirovement  of  Port  Royal  bar,  South  Carolina. 

For  the  Board: 

ChAA.  J.  AfXK!f, 

Lu'ut.  Col.^  i\yrrm  of  Kfuftnern^ 

Senior  Mevwer  oftks  Board* 
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The  Waccamaw  River  rises  in  Waccamaw  Lake,  North  Oarolioa, 
flows  in  a  general  southwesterly  direction  through  North  and  South 
Carolina  and  empties  into  Winyah  Bay,  South  Carolina.  Its  length  is 
about  147  miles,  and  for  the  greater  portion  of  its  length  it  flows  in  a 
direction  nearly  parallel  to  the  coast  line,  and  not  far  m>m  it. 

A  preliminary  examination  of  this  river  was  made  in  1879,  onder 
Capt.  Charles  B.  Phillips,  Corps  of  Engineers.  (Printed  in  Annual 
Report  of  Chief  of  Engineers  for  1880,  pp.  848-851.)  Captain  Phil- 
lips considered  the  river  worthy  of  improvement  and  recommended 
securing  a  12-foot  channel  to  Con wav,  about  50  miles  above  the  mouth, 
and  removing  overhanging  and  fallen  trees,  snags,  etc.,  and  making 
cut-offs  at  certain  abrupt  bends  between  Conway  and  Lake  Waccamaw 
at  an  estimated  cost  of  $29,237.  The  fii-st  appropriation  made  by  Con- 
gress for  improvement  of  this  river  was  m  1880,  when  $15,000  was 
appropriated.  In  1881  $10,000  was  appropriated,  and  in  1882  $4,400. 
In  1883  a  preliminary  examination  of  the  portion  of  the  river  from 
Conway  (then  called  C!on  way  borough)  to  Lake  Waccamaw  was  made  by 
Capt.  /ames  Mercur,  Corps  of  Engineers.  (Printed  in  Annual  Report, 
Chief  of  Engineers  for  1884,  pp.  1056-1058.)  The  following  are  the 
conclusions  reached  by  him  as  to  this  portion  of  the  river: 

The  present  commerce  is  exceedingly  small;  the  prospective  oommeroe,  under  the 
meet  favorahle  circamstancee,  not  lai^. 

The  cost  of  any  permanent  improvement  would  be  immense.  In  my  jadgment 
the  stream  is  not  worthy  of  improvement,  and  the  work  not  a  public  necessity. 

In  1885  the  estimated  cost  of  Captain  Phillips's  above-stated  project 
was  revised  and  placed  at  ^138,400.  (Sec  Annual  Report,  Chier  of  En- 
gineers for  18S5,  p.  1105,  and  for  1886,  p.  1022.)  There  has  thus  far 
been  appropriated  and  allotted  under  this  project  $111,900,  of  which 
$9,000  was  allotted  from  the  appropriation  of  June  13, 1902,  and,  with 
the  exception  of  a  small  amount  expended  on  putting  plant  into  good 
repair,  is  still  on  hand. 

In  the  Annual  Report,  Chief  of  Engineers  for  1902,  page  238,  it  was 
stated  that  to  June  30,  1002,  about  $L>r),()4(>.69  of  the  total  amount 
expended  on  the  river  had  l)een  for  maintenance.  Deducting  this 
amount  from  the  total  appropriated  and  allotted,  and  then  deducting 
the  remainder  from  the  estimated  cost  of  the  project,  $138,400,  it 
would  appear  that  to  complete  the  present  project  would  require  fur- 
ther appropriation  of  al)out  $53,140.69.  There  l)oing  considerable 
doubt,  nowever,  as  to  the  present  condition  of  the  shoals  whose 
improvement  is  contemplated  in  the  present  projeot,  the  approved 
project  for  the  expenditure  of  the  funds  now  on  band  provides,  among 
other  things,  for  making  a  survey  of  the  shoals  Inflow  Conwav  on  which 
tlie  depth  and  width  are  less  than  required  bv  the  project,  the  purpose 
of  the  survey  Iwin^  to  determine  the  amount  now  needed  to  complete 
the  project. 

I  api)ond  report  of  Assistant  Engineer  Reid  Whitford  on  the  pre- 
liminary exammation  made  in  1902  of  the  Waccamaw  River  from  its 
mouth  to  I^ke  Waccamaw.  I  have  personally  examined  that  portion 
of  the  river  from  Conway  to  the  mouth,  and  lj!elieve  that  the  improve- 
ment as  provided  for  in  the  pres<*nt  project  is  fully  justified  by  the 
commercial  value  of  the  stream.  I  do  not,  however,  in^lieve  that  a  new 
project  for  this  river  should  be  entered  ujKjn  until  the  present  one  is 
practically  completed,  at  which  time  changed  conditions  and  increased 
commerce  may  justify  further  improvement.  Th(»  river  is,  in  my 
opinion,  worthy  of  iniprovement  to  tb^  extent  contemplated  by  the 
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proflont  pro]<)ct  .  No  survey  boyond  the  above-mentionod  survey  of 
sboak»  below  Conway;  for  which  present  f undn  arc  available,  \b  required. 
Very  nwpecuully,  your  obedient  servant, 

J.  C.  Sanfori), 
Captain  of  Eni^in€er%m 
Brig.  Gen.  0.  Ij.  GnxitfinR, 

Chief  of  KngifWtTS^  U.  S.  A» 
(Through  the  Division  Engineer.) 

(Flnt  Indofsement.] 

Enoinkbr  OmcK,  IT.  S.  Akxt, 

Norfolk,  Va.,  April  /6\  /.Wt. 

Re9pe<*tfully  submitted  to  the  Chief  of  Engineers,  United  States 
Anny. 
The  recommendations  of  the  district  officer  are  concurred  in. 

Jamks  B.  Q^'inn* 
ZfVti/.  Col^  Corps  of  Khi^infer$^ 
Division  Engknctr^  HouthtOBt  />irin<mm 

(Serand  Indonrmrac.) 

OmcB  CiiiRF  OP  Ekginrkrs,  U.  S.  Armt, 

AprU  26,  1903. 

Ri*«peotfully  refernnl  to  the  Board  of  Engineers  for  Rivers  and 
I!arlM>rM  constituttKl  by  SiN'cial  Orders  No.  24,  Ileuciquarters,  (\>rps 
of  KnifinetTs,  MM'ies  of  11M)2,  ft>r  consideration  and  nvonimcndation. 
Afiditional  information  has  In^n  called  for,  if  available. 
By  command  of  Brig.  Gen.  U  illespie: 

A.  Mackenxir, 
Colonel  J  Corps  of  Enginters. 

(Third  iBdnrwmmL) 

Board  op  Enoinkkrs  for  Kitrrs  and  Harrorr, 

Wtmhitujton,  IK  (\^  July  9,  J90S, 

Respectfully  returned  to  the  Chief  of  Engineers,  TnitiHl  States 
Anny. 

The  B4iani  of  Engini»ers  for  Ri%*ers  and  Ilarln^rs  has  considenni  the 
within  re|M>rt  <»f  the  diHtrict  otli€*er  on  a  preliminary  exaniinaticm  of 
"\Va4Tamaw  Itiver,  Siuth  Cart»lina/^  the  in<l«»rM»nii*nt  of  the  division 
engimvr  thereon«  and  all  other  (lata  avaiUble.  On  June  18«  11K);{«  a 
e(immittf*e  4>f  the  Btwnl  lirM  a  public  hi*aring  at  (itH>rget4>wn,  S.  (\, 
at  which  interet«ted  |H»rsoiis  were  given  opi)ortunity  to  express  their 
views. 

The  Warcnmaw  River  is  about  147  miles  long  from  its  source  in 
Wacvtimaw  I^ake,  North  (  an>lina,  to  its  m«iutli  in  Winyah  litiy,  Suith 
l*arolina.  There  is  in  exiMeni^e  a  proj<H.*t  pn>viding  for  a  TJ-ftMit 
channel  from  Winvah  liav  to  Conwuv,  S.  (\,  a  cliHtHniv  of  alNUit  M 
milos,  and  for  cl«*aring  the  river  of  snags  from  (Vuiway  t4>  the  lake. 

Thr  up|H>rthini  of  the  M*<*tion  Inflow  Conway  isol»Mtruete<l  by  nunirr- 
oii-H  shoals  and  ha.H  a  controlling  depth  of  Imt  '\  feet.     AlM>ve  Conway 

\  ipition  is  rej»trietetl  to  ihtI^kIk  of  high  wati'r. 

The  cummeroe  of  the  \>  accauiaw  is  n*port«d  to  be  annually  about 
■mi  l«M lot 
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120,000  tons,  valued  at  about  $1,600,000.  Of  .the  foregoing  about 
41,000  tons,  valued  at  about  $140,000,  may  be  credited  to  the  river 
above  Conway. 

The  district  officer  states  that  the  approved  project  for  the  expendi- 
ture of  funds  now  available  for  the  improvement  of  this  river  provides 
for  a  survey  of  the  shoals  below  Conway. 

The  Board  is  of  the  o{)inion  that  the  Waccamaw  River  is  worthy  of 
improvement,  ])rovided  the  same  can  be  effected  at  a  reasonable  cost, 
and  recommends  that  the  district  officer  be  directed  to  complete  the 
survey  alluded  to  in  the  preceding  paragraph,  and  to  prepare  estimates 
for  cnannels  from  Conway  to  the  mouui,  6,  9,  and  12  feet  deep, 
respectively,  and  of  suitable  width,  in  order  that  consideration  may 
be  given  to  such  plans  of  improvement,  having  due  regard  to  cost  and 
probable  resultinj^  benefits.  With  regard  to  the  snagging  operations 
above  Conway  the  Board  recommends  that  the  district  officer  bo 
directed  to  prepire  an  estimate  of  the  probable  annual  cost  of  tho 
same. 

For  the  Board. 

Chas.  J.  Allen, 
Lieut,  Col.^  Corm  of  EngineerB^ 

Senior  Menwer  of  the  Board. 

[Fonrth  indoracxnent.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

July  16,  1903. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Waccamaw  River, 
South  Carolina,  authorized  by  the  river  and  harbor  act  approved  June 
13,  1902. 

Invitinf^  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  I  recommend  that  the 
local  officer  h(»  directed  to  make  the  survey  and  prepare  the  estimates 
of  cost  i*ecommended  by  the  Board. 

A.  Mackenzie, 
Actiiuj  Chief  of  Engineera. ' 

[Fifth  Indorsement.] 

War  Department, 

Julf/  ISy  1903. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

E.  Root, 
Sccretnry  of  War. 

[Sixth  indorM'mcnt.J 

War  Department, 
Office  of  the  Chief  of  Enginkki^s, 

Washington ^  Januan/  !K  190^. 

Respectfulh'  returned  lo  the  lk)anl  of  EnginetMs  for  Kiv(*rs  and 
Harbors,  with  report  on  survev  as  recommencuMl. 
By  command  of  Brig.  Gen.  (iillespie: 

II.  F.  IIOIH'.ES, 

Major^  Corps  of  Engiiuera. 
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|8«T«itb  IndiirwaMnt) 

Board  op  Enginrbrs  for  Rivkrs  and  IIarbokm, 

WasAington^  I),  f '.,  January  IS^  190]^, 

Ki^spoctfuUv  returned  to  the  Chief  of  Enj^inw^ni,  UnitM  States  Amiy. 

In  tnird  inuorsemont  hereon  the  lUmrd  of  Enfi^neers  for  Uivors  iind 
IlaHNim  exproMMHl  the  opinion  that  tho  Waccamaw  Kiver  is  worthy  of 
imnrtivement,  i)rovide<l  tho  name  can  Im)  eflfectcHl  at  a  reanonablo  cost, 
and  nH*onimenuod  a  Hiirvey,  with  e^tinmte  of  cost,  for  channeln  from 
Conway  to  tlio  mouth,  0,  9,  and  12  feet  deep,  reH|)ectively,  and  an 
entiinaU*  of  i*ost  of  sna^j^pn^  alK>ve  Conway. 

The  ac('oui{mnyin^  ro|)ort  of  tho  dint  rid  oflicer,  dated  I>eiM«ml)or  ><, 
VM)\\^  contains  the  information  nsiuented  by  the  Itoard.  This  rcixirU 
the  indorsement  of  the  division  en^rineer  thereon,  an<I  the  related 
rej|M>rt  of  tho  assistant  en}^inct*r  in  lo<*al  charge  of  the  WacTamaw 
Kiver,  liave  In^en  examimMl  and  reviewed  hv  tho  IVmnl. 

The  estimated  cost  of  the  several  channels  to  Conwav  is  as  follows: 

Chaiim*!  6  fwt  «lwp,  100  fwl  wmU* |40, 000 

CliAiitK'l  1>  f«««»t  «Uf  p.  100  Iwl  ^\i\v 70,  U)0 

Chinml  1  *-•  fwl  «lt*p,  100  feel  n  i*U« 120, 000 

An  estimato  is  also  given  for  a  channel  12  feet  det^p  to  Hucksville, 
38  miU*!S  al)ovo  the  river*s  mouth,  and  6  feet  dt^ep  from  Kucksville  to 
Conway,  a  distance  of  14  miles,  the  cost  lM*ing  placed  at  $r>(MK)0.  Tho 
cstimatfHi  f*<»st  of  snagging  tho  river  abovo  Conway  is  $5,(KK}  per 
annum.  The  annual  exiM^nse  of  maintenanct^  of  tBe  work  recom- 
mend«Hl  below  wotM  nrolNibly  not  exceed  $2,rMH). 

Having  duly  weigned  tho  iMMt  against  commercial  l)enofit5i,  the 
It^iard  is  of  opinion  that  it  is  advimble  to  continue  the  improvement 
of  Wa<*camaw  Kiver,  South  (Virolina,  with  a  view  to  a  channel  luo  feet 
wide  and  12  feet  deep  from  its  mouth  to  Itucksville,  a  distance  of  36 
miles,  and  a  channel  of  the  same  width  and  i\  fiH>t  det^p  f  mm  Rucks- 
villc  toC*<»nway,  a  distance  of  14  miles.  The  It^wrd  is  further  of  opin- 
i«Hi  tliat  it  i«(  advisable  to  continue  snairging  operations  aUivo  Conway, 
Init  to  a  le>s  extent  tlmn  is  indii^tcHl  by  the  estimate  of  the  district 
otli(*4T.  The  ftkllowing  is  an  estimate  of  cost  of  the  work  deemiHl 
advisable  bv  the  I^ianT: 

r.'-f««ot  r)kAnri«*l.  loo  f«««'l  wMe,  fmm  month  to  niirkii%*ino 115,000 

6-(««*t  rhaiincl.  100  ff«*t  wide,  fnmi  liiirkiivillo  to  (Vmway :i5.  (MM) 


T.iUl 60.000 

Aninuil  ctM  f»f  niaintcfuimx*,  inrlu(liii|{  muMorint^  above  Conway 5,  OUO 

For  tlie  IkmnL 

A.  M.  Miu.KR, 

Lii^it,  (\J,^  ( \nyni  of  /Cm/tfirrrn^ 

jSV'iiiV/t  Jietnocr  oj^the  litHznL 


aKToRT  or  Ma.  ann  miiiTn»att,  AJwivTAirr  Kxni 

rsm:i>  Stati*  K?(ciixnai  Orrira, 

C^rt^i^'  Inrvtmpliaiirr  with  inntmctionncontaitu'd  in  your  l«*tt4*rn(  July  M.  V^^Ki, 
I  hA\«*  tti«*  hiiiMir  to  make*  th<*  fMllirwinir  n*|M>rt  U|M»n  the  pMiniinary  t-xaniinittion  of 
Wai«aniA«i  Uivrr.  North  t'arohtia  an<l  South  <*anthfui. 

Th«*  i-iannnation  wait  ma<l<»  with  the  vit*w  of  invtMtirmtini;  tht*  o>niiiH*r«  tal  iniiH>r- 
latice  of  the  n\-er  in  ihcM  two  btala^  pnwut  mod  prua|ii*ctiw,  in  unlet  thai  a  tbx  i« 
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120,000  tons,  valued  at  about  $1,600,000.  Of  .the  foregoing  about 
41,000  tons,  valued  at  about  $140,000,  may  be  credited  to  the  river 
above  Conway. 

The  district  officer  states  that  the  approved  project  for  the  expendi- 
ture of  funds  now  available  for  the  improvement  of  this  river  provides 
for  a  survey  of  the  shoals  below  Conway. 

The  Board  is  of  the  opinion  that  the  Waccamaw  River  is  worthy  of 
improvement,  provided  the  same  can  be  eflFected  at  a  reasonable  cost, 
and  reconunends  that  the  district  officer  be  directed  to  complete  the 
survev  alluded  to  in  the  preceding  paragraph,  and  to  prepare  estimates 
for  channels  from  Conway  to  the  moutii,  6,  9,  and  12  feet  deep, 
respectively,  and  of  suitable  width,  in  order  that  considemtion  may 
be  ffiven  to  such  plans  of  improvement,  having  due  regard  to  cost  and 
proDable  resulting  benefits.  With  regard  to  the  snagging  operations 
above  Conway  tne  Board  recommends  that  the  district  officer  bo 
directed  to  prepare  an  estimate  of  the  probable  annual  cost  of  the 
same. 

For  the  Board. 

Chas.  J.  Allen, 
LieuL  CoL^  Corps  of  Engineers^ 

Senior  Member  of  the  Board. 

[Fourth  Indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Jnhj  16,  1903. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Waccamaw  River, 
South  Carolina,  authorized  by  the  river  and  harbor  act  approved  June 
13,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  1  recommend  that  the 
local  officer  be  directed  to  make  the  survey  and  prepare  the  estimates 
of  cost  recommended  by  the  Board. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. ' 

[Fifth  indorsement] 

War  Department, 

Jxdy  18,  1903. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

E.  Root, 
Secretary  of  War. 

[Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  9,  1901^. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  with  report  on  survey  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 
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[Seyenth  Indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  (7.,  January  18^  190 J^,. 

Bespectf  ully  returned  to  the  Chief  of  Engineers,  United  States  Araiy. 

In  tnird  indorsement  hereon  the  Board  of  Engineers  for  Rivers  and 
Harbors  expressed  the  opinion  that  the  Waccamaw  River  is  worthy  of 
improvement,  provided  the  same  can  be  effected  at  a  reasonable  cost, 
ana  recommended  a  survey,  with  estimate  of  cost,  for  channels  from 
Conway  to  the  mouth,  6,  9,  and  12  feet  deep,  respectively,  and  an 
estimate  of  cost  of  snagging  above  Conway. 

The  accompanying  report  of  the  district  oflBcer,  dated  December  8, 
1903,  contains  the  information  requested  by  the  Board.  This  report, 
the  indorsement  of  the  division  engineer  thereon,  and  the  related 
report  of  the  assistant  engineer  in  local  charge  of  the  Waccamaw 
River,  have  been  examined  and  reviewed  by  the  Board. 

The  estimated  cost  of  the  several  channels  to  Conway  is  as  follows: 

Channel  6  feet  deep,  100  feet  wide $40, 000 

Channel  9  feet  deep,  100  feet  wide 70,000 

Channel  12  feet  deep,  100  feet  wide 1 120,000 

An  estimate  is  also  given  for  a  channel  12  feet  deep  to  Bucksville, 
36  miles  above  the  river's  mouth,  and  6  feet  deep  from  Bucksville  to 
Conway,  a  distance  of  14  miles,  the  cost  being  placed  at  $50,000.  The 
estimated  cost  of  snagging  the  river  above  Conway  is  $5,000  per 
annum.  The  annual  expense  of  maintenance  of  the  work  recom- 
mended below  would  probably  not  exceed  $2,500. 

Having  duly  weighed  the  cost  against  commercial  benefits,  the 
Board  is  of  opinion  that  it  is  advisable  to  continue  the  improvement 
of  Waccamaw  River,  South  Carolina,  with  a  view  to  a  channel  100  feet 
wide  and  12  feet  deep  from  its  mouth  to  Bucksville,  a  distance  of  36 
miles,  and  a  channel  of  the  same  width  and  6  feet  deep  from  Bucks- 
ville to  Conway,  a  distance  of  14  miles.  The  Board  is  further  of  opin- 
ion that  it  is  advisable  to  continue  snagging  operations  above  Conway, 
but  to  a  less  extent  than  is  indicated  by  the  estimate  of  the  district 
officer.  The  following  is  an  estimate  of  cost  of  the  work  deemed 
advisable  by  the  Board: 

12-foot  channel,  100  feet  wide,  from  mouth  to  Bucksville $15, 000 

6-foot  channel,  100  feet  wide,  from  Bucksville  to  Conway 35, 000 

Total 50,000 

Annual  cost  of  maintenance,  including  snagging  above  Conway 5, 000 

For  the  Board. 

A.  M.  Miller, 

Lieut.  Col, ,  Corps  of  Engineers^ 

Senior  Membey*  qjfthe  Board. 


beport  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 
Georgetown,  S.  C,  August  15,  1902. 

Captain:  In  compliance  with  instructions  contained  in  your  letter  of  July  31, 1902, 
I  have  the  honor  to  make  the  following  report  upon  the  preliminary  examination  of 
Waccamaw  River,  North  Carolina  and  South  Carolina. 

The  examination  was  made  with  the  view  of  investigating  the  commercial  impor- 
tance of  the  river  in  these  two  States,  present  and  prospective,  in  order  that  a  deci- 
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Bion  might  be  formed,  based  on  these  data,  as  to  whether  the  river  was  worthy  of  a 
detailed  survey,  and  looking  to  the  formation  of  a  new  estimate  for  its  fatore  and 
more  thorough  improvement. 

GENERAL  FEATUBSB. 

The  river  "has  its  source  in  Waccamaw  Lake,  North  Carolina,  and,  after  flowing 
in  a  southwesterly  direction  approximately  parallel  to  and  not  far  from  the  seacoast, 
empties  its  water  mto  Winyaw  Bay,  at  Greorgetown,  S.  C.  The  lake  is  a  body  of  fresh 
water  about  3  miles  wide  and  5  miles  long,  with  probable  average  depth  of  8  feet,  sit- 
uated on  the  line  of  the  Wilmington,  Columbia  and  Au^sta  Railroad,  about  25  miles 
from  Wilmington,'N.  .C.  The  total  length  of  the  river  is  possibly  147  miles,  and  the 
distance  from  head  to  mouth  by  a  straight  line  would  probably  be  70  miles.  During 
low  stage  of  the  river  the  influence  of  the  lunar  tides  is  felt  probably  as  far  up  as  97 
miles  iSjNOve  Georgetown,  which  goes  to  prove  that  even  the  total  fall  of  the  river 
must  of  necessity  be  very  little.  At  the  flush- water  periods,  however,  there  is  a  con- 
stant fluvial  current  for  the  most  part,  though  there  may  be  a  slight  swell  of  the  flood 
for  some  distance  up  the  river. 

*'  There  is  very  little  current  on  the  lower  Waccamaw,  but  a  greater  velocity  on 
the  upper  portion  of  the  river  is  found.  This  stream  flows  through  a  cypress  and 
juniper  timbered  land,  which  imparts  to  its  waters  a  dark  hue,  but  the  water  is  said 
to  be  very  pure  and  healthy. 

"The  sou  along  the  river  is  well  adapted  to  the  production  of  cotton,  com,  pota- 
toes, rice,  and  various  fruits.  The  lands  generally  are  well  and  richly  timbered.  It 
is  thought  that  there  is  no  river  in  this  State  better  suited  to  free,  safe,  and  easy 
navigation  than  this.  The  Waccamaw  may  at  some  future  day  form  a  link  in  the 
chain  of  the  proposed  *  inland  water  route'  along  the  Atlantic  coast.  Capt.  Charles  B. 
Phillips  refers  to  the  possibilitv  of  this  in  a  report  of  his  to  the  Chief  oi  Engineers  in 
1880  concerning  this  river,  and  adds  that  this  same  thing  was  mentioned  over  fortv 
years  previous  to  that  time  by  Lieut  Col.  James  Kearney,  Topographical  Engineers." 

HISTOST  OF  BXAMINATIONB.  ^ 

The  first  of  these,  of  which  there  is  any  record  known  to  this  office,  was  authorized 
in  the  year  1805  by  an  act  of  the  South  Carolina  legislature,  appointing  a  board  of 
commissioners,  whose  duty  it  was  to  ascertain,  by  examination,  the  cost  of  the 
improvement  of  the  river  from  the  mouth  of  Bull  Creek  to  the  North  Carolina  State 
line.    No  report  could  be  found  giving  the  result  of  this  examination. 

The  next  examination,  of  which  tnis  office  has  any  record,  was  made  bv  act  of 
March,  1879,  or  after  a  lapse  of  seventy-two  years,  bv  Capt.  Charles  B.  fhillips, 
Corps  of  Engineers,  U.  S.  Army  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1880,  p.  848,  where  details  are  given).  As  a  result  of  the  examination  Captain 
Phillips  recommended  an  expenditure  of  $29,370,  and  speaks  of  the  amount  as  being 
**  certainly  moderate,  considering  the  length  of  the  river  and  the  great  advantages  to 
commerce  which  would  attend  the  improvement." 

The  plan  of  the  improvement  as  embodied  within  the  project,  formed  from  infor- 
mation collected  in  this  examination,  provided  for  a  channel  12  feet  deep  from  Win- 
yah  Bay  to  Con  way  borough,  now  called  Conway,  and  above  that  place  a  channel 
simply  cleared  of  obstructions,  the  former  to  be  f^ecured  by  dredging,  the  latter  b^  snag- 
ging. The  engineer  officer  speaks  of  the  hurried  manner  in  which  the  examination 
had  to  be  made,  because  of  the  limited  time  and  money  he  had  at  his  disposal  for 
this  purpose,  and  implies  that  his  assistant  engineer's  report  was  not  as  thorough  as 
it  would  have  been  under  more  favorable  circumstances. 

In  the  year  1883  the  river  was  examined  bv  Capt.  James  Mercur,  Corps  of  Engi- 
neers, U.  S.  Army,  in  person  between  Lake  Waccamaw  and  Conway  (for  details,  see 
Report  of  the  Chief  of  Engineers  for  1884,  bt>ginning  on  p.  1056).  This  officer 
speaks  of  ** there  being  absolutely  no  through  trafiic  upon  this  river'*  at  that  time, 
but  gives  an  approximate  list  of  shipments  between  Star  Bluff  and  Conway.  He 
made  no  alterations  in  Captain  Phillips's  estimate  for  the  improvement  of  the  stream. 

Capt.  W.  H.  Bixby,  Corps  of  Engineers,  U.  S.  Army,  examined  the  entire  length 
of  the  river  from  l^ke  Waccamaw  to  Georgetown  in  the  year  1886,  revising  and 
increasing  the  original  estimate,  and  recommending  that  $138,400  be  expended  in  the 
future  improvement  of  the  stream,  and  stated  that  the  yearly  commerce  actually 
carried  over  its  channels  was  worth  $1,300,000  (for  details,  attention  is  invited  to 
Annual  Report  of  Chief  of  Engineers  for  1886,  beginning  on  p.  1022).  This  amount 
probably  included  a  portion  at  least  of  the  Great  Pedee  River  freights,  which  pass 
over  a  part  of  the  Waccamaw,  to  get  them  to  Georgetown. 

By  direction  of  the  engineer  officer  then  in  charge  of  the  district,  the  undersigned 
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nuMle  a  rapid,  Inexpendvo  flar\*^}r  of  the  rivrr  from  Lake  Wa«Tainaw  to  G<*on{eiowil« 
in  tho  ycnir  IKS7,  fur  tho  |>oriMwi«  only  <»f  ci»iiip)i*tinf(  a  map  <»f  tht*  filiore  linM  of  the 
atrmin.  ho  a.t  to  form  aomo  iora  of  cli«uiiu\«  uutrv  oim*«*tl y  tliaii  )>y  ini«''*<*in)(  at  them, 
whu'li  ha«l  \n\'n  tlio  previous  pratlu'e,  fi>r  rpprtxlurtioii  of  mnw  (aee  ADnuial  Report 
of  the  i*hi«'f  of  Kninneera,  p.  TJiK)). 

Whili*  of  cvMirvo  the  map  never  wan  ronnHlenxI  aa  brint;  thon»tii;hlT  arctirate,  utill 
it  was  better  tlian  none  at  all,  aiui  tilUni  the  nH|uirpmonti4  at  that  time.  There  maa 
no  atlrnipt  nuMie  at  fonnini;  new  (wtimatiii  or  corrertinK  old  onea  by  thia  survey; 
n<*ither  waa  anything  uf  a  c(»iiniien'ial  nature  invretigated. 

•  •••••• 

In  the  year  1HH4.  by  dirprti«»n  of  Capt.  W.  11.  Bixby,  Corpa  of  RngineerH,  U.  B, 
Army,  the  uii«len*iKned  oompU*t«il  HirvevM  of  (|uite  a  detailed  nature  of  all  ahoala 
betw'(*i*n  CVmway  and  the  mouth  of  the  nver  at  that  time  int4*rferinK  with  the  navi- 
iration  of  the  rliaiineln.  F>ittmat«*i«  wen?  ma«le  from  thoi^)  for  im*reai>inff  thedenth  of 
tho  nv«*r,  but  it  haa  Imh^u  many  yearti  nintv  then  anil  h«>  many  ehanKea  have  prulaibly 
iM*(nirrt<«i  in  the  bed  of  the  atream  tliat  it  would  pn»bably  not  bo  praCtitmble  now  to 
UM*  the  fi);unii  ma<le  then. 

Th«*  n«*\t  «*xaniiiiati<»n  in  tho  one  onlennl  in  your  U*tter  of  July  31,  19i12,  of  which 
thiji  refiort  n^ieiiliimlly  tnwt^,  and  aftiT  pvint;  a  bri«*f  history  of  Uio  improvement  of 
the  ri\er,  thia  report  will  follow  for  your  conaid<*futti»n. 

iium>aY  OK  woRKa  or  iMraovBaiB^rr. 

The  oldest  arrount  which  could  lie  found  n*latini(  to  the  improvement  of  the  Wao- 
camaw  Itiver  was  in  tho  ytmr  1778,  U*inic  an  act  of  the  H^mth  Carolina  letrislature 

Kr^i\  idint;  for  th«*  itiiprnvement  of  the  river  from  the  North  l^arolina  line  to  Holden 
luff,  the  w<»rk  to  U*  dono  by  tho  male  inhabitants  of  tlie  country  along  the  river, 
ea4*h  of  whom  wvu*  to  m*rvo  in  this  way  twelv«»  day  a  in  the  year. 

Till*  next  attiMiipt  was  made  in  the  vi^ar  17H3,  by  an  act  of  the  Ir^rislature  providing 
for  impn»v«*mfnti«  U*tween  notnta  ami  in  the  same  manner  aa  mentii»ne<i  aUn-e. 

No  rtH^ini  could  Iw  fomi«l  <if  any  attempt  to  improve  the  river  fnnn  17H:i  to  the 
vear  IHhU,  when  the  Tnitt^l  Staira  <«ovemuM*nt  appropriated  $15,000  for  the  work, 
hince  tlien  openiti4»ns  have  I leen  carried  on  at  intervala,  as  appropriations  liecame 
avaiUblt'.  much  U*nefit  luMiitf  d<me  to  the  growing  commerce,  Imt  very  much  waa 
rnxMiaarily  li*ft  umlone  Ux^um*  of  the  meagi^meaa  of  the  appropriatioos  and  perioda 
of  time  between  their  availability. 

anK^AL  siAMiifATioifT^r  rna  aivsa  jnr  coMFi.vnn>. 

The  moat  important  comm4*rrial  section  of  the  river  was  nasst^d  over  on  a  steam 
launch,  and  all  tho  princiiial  aliipping  |Miints  were  viinte«l  for  tne  purpose  of  collecting 
ciHnmen*iai  Ptatisti«ii  by  direct  exaiiiinatton  of  the  fn*i|^ht  reconl  lioi»ks. 

The  river  was  fomxito  be  in  gotMl,  servictvblo  ctmdition  from  (ttHtrgetown  to  the 
mouth  of  Hull  Tnvk,  22|  milos;  farther  up,  to  Bucksville,  124  mili*s,  there  are  sev- 
eral slnial  planw  and  many  log  olvtnictions.  Knit  the  depth  Is  pniliably  not  more 
tlian  10  fvot  at  mmn  low  wati*r.  .\  slmrt  dif«tance  lielow  Bucksville  {'A  miliw)  Uiere 
is  a  shar|>  U'IhI  kn(»wn  aa  *'  Big  No«*illo  Kyo."  which  is  oliptructive  to  navigation  and 
shiKild  be  cut  off  in  the  gi*neral  inipn»\oment  of  the  rivor.  Bevon*!  Bucksville  to 
Conway,  15  miles,  agniming,  thrifty  t4»«n  of  alx^ut  1,5410  inhaoitants,  and  having 
excellent  railroaii  cvmneiiionti,  lieing  the  prim'ifial  shipping  |M>int  on  the  river, 
numerous  sh«ials  are  foumi  as  well  as  many  obstrut^oiis,  such  aa  logs,  snags,  ami 
o\*erhan)ring  tn<««,  autl  tho  river  ffrt»wa  narrower  and  mc»ro  tortuous  than  U*low, 
with  a  ctiiitrolling  depth  <»f  prtdiably  3  feet  at  mean  low  water,  the  wont  place  being 
known  as  (%»\s  snoal.  whor^t  steamers  are  delav«*d  at  overy  low  water. 

A  nutidior  of  cut-offs  might  tte  maile  with  ailvantage  and  iHX>nomy  along  this  see- 
titm  of  the  river,  aa  well  as  aUivv  (\inway,  mhiih  would  straighten  tho  channel  and 
obvisti*  the  nen-si<tty  of  dn«ilging  Siime  of  the  sh«ials. 

AUao  (%»nway  the  ri%*er  is  nmre  otMitnuied  than  Im*1ow,  and  is  sluilli»wer.  the  con- 
tftilling  doiitli  lioin»r  not  more  than  I  foot  at  mean  low  water,  and  is  IkkUv  olwtructi**! 
by  I'igs  and  fall«*n  timlier. 

I*afit  oiM-nitions  on  this  stmun  ha\*e  been  confine<t  exclusively  to  snagging  and 
clearing  Isuiks,  excvpt  that  in  the  very  lieginning  of  tho  itnprovoniont,  twenty  vt-ara 
ag«t,  an  attenit>t  was  ntade  to  deefien  simie  of  tho  shoals  U*low  Conway  by  a  svHtoni  <»f 
pile  and  bnish  Jotties;  Initaait  wasdiscoven««l  after  nuiking  tliisex|»«*riiiiont  that  thoy 
woultl  proliablv  n4>t  accmnplish  the  object  in  view,  their  further  mnstniction  was 
abandonad,  ao^  it  waa  detenniiMMi  to  have  reooona  to  drodgiiig  in  making  future 
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efforts  to  deepen  Waccamaw  Kiver.  The  appropriations  made  from  time  to  timeu 
however,  bein^^  even  inadi^iiiate  to  maintain  a  snagged  channel,  no  dredging  could 
be  done.  The  appropriations  under  tlie  estimate  for  the  completion  of  the  project 
were  gradually  UHe<l  up  in  the  stniggle  of  the  Engineer  Department  to  provide  and 
maintain  simply  a  nnugged  channel,  so  that  the  IxMtts  might  ue  allowed  to  run  during 
the  flush-water  |>eriod. 

OOMnRd. 

The  commerce  is  at  preflcnt  carried  on  above  Conway,  when  the  water  Is  high 
enough  to  ]>ennit  their  running,  by  two  side-wheel  steamers  of  283  and  89  tons, 
respectively,  and  a  steam  launch  oi  4  tons,  towing  a  deck  lighter.  In  addition  to 
these  there  are  pole  fiats  and  raftj:i.  The  larger  of  the  side- wheel  boats  operates  as 
high  up  as  Red  Bluff,  74  miles  from  the  mouth,  and  the  others  go  a  great  deal  far- 
ther than  that,  depending  upon  the  stage  of  the  water,  reaching  at  times  to  at  least 
Reaves  Ferry,  >Jorth  Carolina,  117  miles  above  the  mouth. 

Rafting  of  timber  is  done  at  times  all  the  way  from  that  point  to  Lake  Waccamaw, 
so  it  is  said.  Below  Conway  the  commerce  is  carried  on  by  these  same  steamers, 
together  with  those  and  other  craft  shown  on  accompanying  list 

The  following  commercial  figures  were  obtained  m  tne  most  reliable  manner  pos- 
sible, freight  shipping  books  having  been  examined  in  person,  shipping  agents  and 
traffic  managers  questioned,  and  every  effort  made  to  get  same  correctly,  for  fiscal 
year  endinfj^  June  30,  1902,  and  are  not  believed  to  be  overestimated.  They  repre- 
sent the  freights  that  are  actually  carried  over  and  belong  strictly  to  the  Waccamaw 
River,  in  its  commercial  development.  The  discrepancy  which  appears  between 
these  figures  and  those  shown  in  the  annual  reports  for  the  Waccamaw  is  caused  by 
Captain  Busenbury,  who  fumishcil  these  annual  statements,  including  in  the  Wac- 
c^ainaw  the  Great  redee  River  freights,  which  have  to  be  carried  over,  in  part^  the 
lower  portion  of  the  Waccamaw  River  to  get  them  to  Georgetown. 

The  separation  is  made  in  this  report  so  as  to  cause  the  Waccamaw  River  commerce 
to  stand  distinctl  v  and  definitely  on  its  own  merits.  People  ^nerally  are  under  the 
impression  that  the  Waccamaw  River  ought  to  be  given  credit  for  the  Great  Pedee 
freights  passing  over  it,  l)ecause  to  get  them  to  Georgetown  via  the  Great  Pedee  River 
j)roiKT  would  re(]uire  a  very  laige  amount  to  be  expended  to  improve  that  river  to 
Its  mouth  near  Georgetown. 

Commercial  statement. 


.  Tons. 


112,6fil 
6,750 


Outwanl  fn>!M:))U 

I n wu rd  f rcigh ts 

Total I    119.331 

30,134  steamboat  i»a»H*infor>*.  fiinij 


Value. 


$1,060,837 
676.310 


1,637.147 
6.706 


l,t>l2.91i 


Of  the  foregoing,  40.:U:5  tons  of  outward  freight.^,  value<l  at  $W,94<),  and  :\\M\  tont 
iiiuanl  fn'iu'ht.'<,value<lat  ;^;:59,r»20,  ran  Ik*  Kiid  In  hrlong  proiwrly  to  the  river  above 
Coinvuy,  and  the  balanii?  should  Ix; ai«igned  to  the  river  below  that  town. 


PROSrBtTIVB  COMMKRCB. 


In  reganl  to  the  prospective  commence,  should  the  river  be  improved  so  as  to 
permit  the  tratfii' to  rontuiuo  uninterruptiMlly  throughout  the  yrar  U-twiH^n  certaia 
pointi«,  it  is  exctiMlin^ly  <lillirult  to  nuike  any  jHinitive  fonrast  an  to  what  the  pn/lm- 
i)Ie  amount  of  that  wouM  Ih».  As  the  tradV  and  connnrnv  havi*  steadily  bei*ome 
more  i^ennanently  lixtNl  on  thf  riv»T  sinre  the  In'ginning  <»f  gov«Tninontal  improve- 
ments, no  n»a.M»n  is  known  why  it  HhouKl  not  now  iiu'ri'ai<c  at  a  rfa^^onahle  rate 
should  the  rivtT  Ih*  iujprovt'il  in  depth  to  ^HTinit  navigation  as  stat***!.  The  |KH>ple 
living  along  this  river  seem  to  ]k»  pro>i|K'nnir,  towns  an*  improving,  new  lands  are 
being  cleannl,  and  the  lountry  UMnj;  in«»re  thickly  settle*!. 

Thos>e  who  are  lH'>t  aet|uainied  with  the<'oininen>ial  iH»ssihilitit*sof  the  Waccamaw 
country  estimate  that,  sliould  the  (iovernment  <le«-itle  t4»  rarry  out  the  iinprovemente 
as  mentioQed  above,  the  commerce  would  soon  increase  at  least  50  per  cent  aa  m 
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n-milt  of  the  work,  and  no  rNMion  in  known  to  the  onderpi|rn<^l  why  it  phonM  not  do 
»>.     A  very  ninitamlile  portion  of  thut  incre«iHs  will  Im  on  the  ri%*er  ftliove  (\>nwmy. 

Tninti|Mirt«ti«in  faA-tlttie«  fuminhed  by  the  river,  m'hirh  the  )mhi|»1o  muM  n*ly  ii|mh, 
wiiuM  pn>l«l»lv  (YUM  new  indiuttneii  to  Kiirins  up  and  in  every  way  enn>tir«ire  the 
dt*vrliipnH*iitoi  tho  n*ii«»un*eii«»f  the  fertile  lan«ui  and  different  kindnof  tinil)er  within 
n-at'h  <»f  the  river  an<l  on  eiii'h  iiidt*  of  it. 

Tho  depthft  of  channel  pn»hahly  n^|uin*d  t/i  comply  with  the  exiKtinK  eommerrial 
(h-tiiandM  un*  V2  f«*<»t  at  nM*an  l(»w  %iater  from  (Miir)(«*toHn  tu  (%itiwav.  with  not  lt*Mi 
th.iii  M)  ftH't  width;  6  fe^a  Mune  HtiHet*  «»f  water  from  (Nmway  to  K4*<1  Itluff,  witlth  50 
to  t\>)  ftvt;  \Uh\  Bluff  to  Wortham*M  l>ri«lKt\  mme  ntatn*  of  water,  <lepth  3  fei*t,  width 
4<i  fi<«»t.  At  prvfient,  fn»m  WorthanrM  l»rid){i*  tt»  lake  Waocaniaw,  a  eliannel  to  be 
cl«'iiri«l  only  of  hifpi,  mmmtn  and  overlianiriuK  trr«*it. 

Tli«*  Intimate  of  the  pmliahU*  coot  of  completing  thi^  improvement  which  followt 
In  a|»pnixiiiiate  onlv  and  in  not  int4»ndeil  for  uiii»  to  )Nii«e  any  calculation  <»n  in  thefor- 
niatiiin  of  proj«\*ti«.lHit  only  t4>  fumiith  ft>me  iilea  an  to  tht*  probable  coat  to  the  United 
Stat«f*  for  4\>nipl«ting  thin  inipn>vem«*nt,  w»  that  com |«riM>n8  might  Itenuule  between 
thr  nioncv  value  of  thin  and  tliat  of  the  commenv,  i»n*ei*nt  ami  pixwii«x*tive,  in  onler 
that  a  det^niti*  omcliuMon  might  lie  wttclunl  ait  t<»  wnether  or  not  the  river  is  at  this 
ttiiif  Worthy  of  a  detaih«d  purvey,  the  olij«H*t  of  the  iturvey  Iwing  to  MH*ure  informa- 
tion from  which  to  form  a  reliable  (vtiniato  of  the  cost  ol  the  improvement  aa  atated. 

B«  l<iw  Conway,  proTiiling  for  a  denth  of  12  feet  at  mean  low  water: 

:.'74,Hl.%  (ni)»ic  yanln  ilreilging  hIkwIk,  at  l/>  t^etiti*  \nT  nibic  vard $41, 222. 25 

Ififl.  (Ukl  cubic  vanl«i  i  iitoffn  to  U*  dre<lgi«<l.  at  *Jl)c<ftitM  \n»r  cubic  vanl .  Xi,  :i:iS.  20 

Twelve  montha*  work  4»f  fuag  liuat,  at  |500  per  month .' 6, 000. 00 

90, 555. 45 

ANive  Ton  war,  to  Ked  Blnff,  A  feet  at  mean  low  water: 

:(1 . 1 1 1  t*iibic  yariU  <ln*«tging  nhiialii.  at  15  centn  |i«*r  nihic  yanl 4.  tUtft.  65 

1  \5I H  t  nbii-  vanii«  (*ut-4»ffi»,  at  20  tvntu  |)er  cubic  vanl  . . .' 8,  TtKt.  tN) 

Ten  montlm'wurk  of  anag  boat,  at  |500  per  month 5,000.00 

13, 370. 25 

R««l  Uluff  to  Wortham*a  bridge: 

:lV.i«>  «tibic  vadIi  <ln*«lging  phoala,  at  15  centa  per  rnbie  yanl 5. 2M>.  00 

2il(MiO  i-tihic  \aniiii*utoffii,  at  'JOtvntn  |n»r  cuWc  yanl 4.000.  W 

>lightc<«*n  uioiitha' «  urk  of  auag  boat,  at  |6U0  per  month 9, 000. 00 

1H.2H0.00 

Worthanrn  bridge  to  Ijike  Waecamaw: 

T««nty-fMiir  iiHintlu**  witrk  of  nuyt  NMit,  at  $500  |H*r  month 12,00lt.00 

Add  lo  |«T  <vnt  ftir  mi|terint«*iMleii«v  auf I  <'«ioting««nci«ni .' 12,420.57 

Toul 136,028.27 

After  thti*  «*\|ienditure  it  will  pndmbly  retpiire  ffl.OOO  t4>  |H,OiiO  a  yi«ar  in  uiaint^* 
nMiH'**. 

Taking  all  the  fon*going  into  eonnderation,  the  Wa^xtuiuiw  Kiver  ia  deemed  at 
pff^Mit  wortliy  t)f  impn»venient  to  thia  extent. 

li  i«  t)ien*forv  ni^»mmen«l««iil  that  the  river  tie  imr^Tyed  from  lake  Wai^^anuiw  to 
til*'  iiiMtith  i»f  Hull  (*reek.  and  that  the  following  general  plan  fi»r  thin  viork  U*ailopt4<«l: 

l*»ke  WatTwrnaw  to  S«ven  ( *n*ekii:  N«>  imrtnum^ntal  «ork  la*  attenipt4»«l,  but  that 
ihiiiM«  n*lial*le  |M*nH»n  U*  M<nt  over  the  river  to  get  ai>  a«vurate  aeroutit  tm  iHMtible  (»f 
ptuU  itltptnKiionn  aa  l<igii,  Mtagii.  overhanging  treen,  etc.  The  map  of  the  Waciwiiiaw 
Ki\cr  n«iw  in  the  61eM  of  the  Kngimvr  lH*|airtnient  (w^e  p.  12iM).  Antnuil  lt4*|Mirt  of 
th«<  (*bicf  of  l>Ingim*era  for  l^^i«i  Hiil  aiiiiwer  the  puriiivH'  i*»r  thif*  |H>rtitin  «»(  the 
rn«-r.  art  n<»  atii*»lutely  cfim^'t  map  of  a  river  when*  Miugging  only  ifi  don**  in  nNpiin^il. 
1'i)«ler  the  pnwnt  existing  rin-unMam'eft  the  time  in  f«i  liniit«*<l  tluit  to  attempt  to 
att  unttelv  Mtr\-ey  anil  nuiii  the  hIioU*  ri\er  might  n*tiult  in  none  uf  it  U>ing  tini*>lieil 
ai*  t)i*>roughlv  an  it  i»h«Hdd  U*  for  lianing  e^imate^  for  dre<lging,  etc. 

It  14  then'/ore  nH'«immeii«i«<«l  tliat  an  can'ful  inMni mental  w«»rk  U*  finifhnl  an  time 
wiii  allow  iM'tween  **S(*ven  t*reeka''  and  mouth  of  lUill  ('ni*k,  the  pn'fenMMeof  thia 
Work  being  givea  to  that  portion  between  Worthaui'a  bridge  and  Bull  Cnvk,  the 
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Boundings  on  the  map  to  represent  mean  low  water.  It  is  not  recommended  that 
any  surveying  from'  Bull  Creek  to  the  mouth  of  the  river  at  this  time  be  undertaken. 
It  is  estimated  that  aoout  $1,500  will  be  required  to  survey,  sound,  and  map  the 
river  in  sufficiently  accurate  manner  for  the  purpose  of  making  reliable  estimates  for 
the  river's  improvement. 

The  development  of  the  survey  may  show  that  to  extend  the  dred^g  to  Seven 
Creeks  (about  13  miles  above  Wortham's  bridge  and  2  miles  above  Pireway  Ferry) 
would  increase  the  estimate  very  little.  If  that  proves  to  be  the  case,  it  is  respect- 
fully recommended  that  this  extension  be  made  for  the  upper  limit  of  the  dredging, 
as  rireway  Ferry  is  considered  an  important  phipping  point. 
Very  respectfully,  your  obedient  servant, 

BsiD  Whitpord, 

Assistant  Engineetm  • 
Capt  J.  C.  Sanford, 

Corps  of  Engineers,  U.  S.  A» 


8ubvey  of  waccamaw  biver,  north  carolina  and  south  carolina. 

United  States  Engineer  Office, 

Charleston^  S.  CI,  December  8 y  1903, 

General:  In  compliance  with  instructions  contained  in  letter  from 
Office  Chief  of  Engineers,  United  States  Army,  July  22,  1903,  I  have 
the  honor  to  submit  the  following  report  upon  a  survey  of  the  Wacca- 
maw  River,  South  Carolina,  below  Conway,  with  estimates  of  cost  for 
channels  6,  9,  and  12  feet  deep,  respectively.  The  survey  was  made 
in  November,  1903,  under  the  supervision  of  Asst.  Engineer  Reid 
Whitford,  at  Georgetown,  S.  C,  who  also  prepared  the  estimates. 
His  report  is  appended. 

The  survey  covers  the  river  between  the  mouth  of  Bull  Creek,  23 
miles  above  the  mouth  in  Winyah  Bay,  and  Conway,  a  distance  of  26^- 
miles.  Below  Bull  Creek  the  channel  depth  is  12  feet  and  over,  requir- 
ing no  survey.  The  Great  Pedee  River  is  only  a  short  distance  to  the 
westward,  and  the  two  streams  are  connected  by  several  creeks,  Bull 
Creek  being  the  first  and  the  largest.  The  commerce  of  the  Great 
Pedee  is  carried  through  Bull  Creek  to  the  Waccamaw  River  and  thence 
to  Winyah  Bay. 

Above  Bull  Creek  the  character  of  the  river  changes.  It  has  less 
width  and  numerous  sharp  bends.  The  water  is  black  and  carries  no 
silt.  The  banks  are  covered  with  trees — cypress,  gum,  and  the  like — 
and  there  is  no  erosion.  Tidal  influence  extends  30  miles  above  Con- 
way, the  daily  rise  and  fall  at  Conway  being  from  2  to  3  feet.  In 
times  of  freshet  the  maximum  height  at  Conway  is  about  8  feet  above 
low  water.  Owing  to  this  gentle  slope,  dredging  and  making  cut-offs 
will  have  no  deleterious  effects  on  the  river,  and  the  improvement  will 
last  for  years. 

The  principal  cut-offs  are  at  Needles  Eye  (mile  9,  sheet  2),  Thorough- 
fare Creek  (mile  17,  sheet  4),  and  Burroughs  (mile  25,  sheet  5).  The 
cut-off  shown  on  sheet  5,  between  miles  23  and  24,  will  not  be  made. 
For  reasons  stated  in  Mr.  Whitford's  report,  the  line  marked  "X-X" 
is  selected  at  Thoroughfare  Creek.  A  cut-off  at  this  place  involves,  for 
a  12-foot  channel,  only  16,000  cubic  yards  more  dredging  than  in  the 
river  proper.  The  other  places  where  cut-offs  are  recommended  are 
at  points  in  the  river  where  navigation  is  difficult  on  account  of  the 
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sharp  bends,  especially  to  the  side-wheel  steamers,  125  feet  long,  that 
ply  on  the  river. 

Allowing  for  the  dredging  in  the  river  proper  that  will  be  avoided 
by  making  the  cut-offs,  uie  estimates  for  a  channel  100  feet  wide  are 
as  follows : 

Six-foot  depth: 

Dredging  in  river  proper,  14,588  cubic  yards,  at  12  cento |1, 750. 56 

Cutoffs,  197,866  cubic  yards,  at  18  cents 35.615.88 

Contingenciee,  about  10  per  cent ^  2,633.56 

Total 40,000.00 

Kine-foot  channel: 

Dredging  in  river  proper,  124,855  cubic  vards,  at  12  cents 14, 982. 60 

Cutoffs,  265,426  cubic  yards,  at  18  cents* 47,776.68 

Contingencies,  about  10  per  cent 7, 240. 72 

Total 70,000.00 

Twelve-foot  channel: 

Dredging  in  river  proper,  397,624  cubic  yards,  at  12  cents 47, 714. 88 

Cut-offs,  333,703  cubic  vards,  at  18  cents 60,066.54 

Contingencies,  about  10  per  cent 12, 218. 58 

Total 120,000.00 

A  12-foot  channel  will  enable  seagoing  vessels  and  barges  to  load  up 
the  river  and  go  to  sea  without  breaking  bulk  at  Georgetown.  The 
original  project,  made  in  1880,  provided  for  a  12-foot  channel  to  Con- 
way, and  since  then  sawmills  have  sprung  up  along  the  bank,  sending 
to  market  yellow-pine  lumber,  cypress  shingles,  etc.  Schooners  draw 
ing  from  8  to  12  feet  already  ply  on  the  lower  stretches  of  the  river, 
and  there  is  reason  to  believe  that,  with  sufficient  water,  they  would 
go  to  the  mills  higher  up.  The  6-foot  channel  would  enable  the  side- 
wheel  steamers  that  now  run  on  the  river  to  have  good  water  at  all 
times,  especially  in  the  low-water  period  when  cotton  is  moving. 

There  is  not  much  necessity  for  a  9-foot  channel,  as  the  river  steam- 
ers do  not  require  it  and  it  is  not  enough  for  seagoing  vessels. 

It  is  recommended  that  the  original  project  for  a  12- foot  channel  to 
Conway  be  maintained  and  that  the  cost  be  placed  at  $120,000. 

Attention  is  invited  to  the  fact  that  up  to  mile  13  and  a  little  beyond 
Bucksville  very  little  dredging  is  required  for  a  12-foot  channel. 
Bucksville  is  the  last  settlement  of  any  size  along  the  river  until  Con- 
way is  reached.  The  cost  of  a  12-foot  channel  to  Bucksville  and  a 
6-foot  channel  beyond  to  Conway  will  be  as  follows: 

Twelve-foot  channel  from  Bull  Creek  to  mile  13 $15,000 

6ix-foot  channel  from  mile  13  to  Conway 35, 000 

Total 50,000 

This  modified  plan  is  recommended  if  the  12-foot  channel  all  the 
way  to  Conway  is  not  adopted. 

It  is  estimated  that  the  annual  cost  of  snagging  on  the  river  above 
Conway  will  be  15,000. 

G.  P.  Howell, 
Captain^  Cat'j>8  of  Miglneera* 
Brig.'Gen.  G.  L.  Gillespie, 

Chief  of  Engineers  ^  U,  S.  A. 
(Through  the  Division  Engineer.) 
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[First  indorsement] 

Office  of  the  Division  Engineer,  Southeast  Division, 

Savannah  Ga.^  December  11^  1903. 

Respectfully  submitted  to  the  Chief  of  Engineers. 

In  view  of  the  very  great  cost  of  a  12-foot  channel  to  Conway,  it  is 
not  believed  that  the  conditions  fully  justify  such  an  improvement. 

A  9-foot  channel  is  not  deemed  of  suGScient  value  to  warrant  its 
construction,  as  it  is  too  shallow  for  seagoing  ve^els  and  unneces- 
sarily deep  for  river  steamers.  / 

Above  the  13-mile  point  the  river  changes  its  character  materially, 
and  it  is  believed  that  a  12-foot  channel  up  to  this  point  and  a  6-foot 
channel  from  this  point  to  Conway  would  be  all  that  would  be  justified 
by  present  commercial  conditions.  Such  improvement  can  be  effected 
for  $50,000,  and  is  recommended,  as  it  is  considered  to  be  worthy. 

James  B.  Quinn, 
Lieut.  Col.^  Corps  of  Engineers^ 
Dim8io?i  Engineer^  Southeast  Division. 


bepobt  of  mb.  reid  whitford,  assistant  engineeb. 

United  States  Engineeb  Oppice, 

Georgetoimij  S,  C,  December  4,  190S. 

Captain:  To  comply  with  directions  contained  in  your  letter  of  July  25,  1903,  I 
have  the  honor  to  make  the  following  report  of  the  survey  of  the  Waccamaw  River, 
with  a  view  of  forming  estimates  for  channels  from  Ck)nway  to  the  mouth  6,  9,  ana 
12  feet  deep  at  mean  low  water,  channel  width  adopted  being  100  feet. 

The  survey  was  confined  between  the  mouth  of  Bull  Creek  and  CJonway,  the  former 
place  being  23  miles  from  the  mouth  of  the  Waccamaw  Itiver,  at  Greoi^getown,  and 
the  latter  place  26  J  miles  above  the  creek. 

The  survey  was  made  with  a  Heller  <&  Brightly  transit,  using  compass  bearings 
and  stadia  measurements.  The  mean  low-water  level  was  determined  by  averaging 
all  of  the  low- water  readings  on  the  standard  gauge  at  Conway,  8.  C,  for  the  past 
eleven  years,  beginning  witn  1893.  The  soundings  were  all  reduced  to  this  place  of 
reference  and  were  taken  on  lines  as  shown  on  accompanying  tracing  (in  5  sheets). 
Scale,  1  inch =500  feet. 

Tlie  map  could  not  well  have  been  made  on  a  smaller  scale  to  show  sufficient 
detail. 

It  will  be  observed  that  the  river  becomes  quite  crooked  above  Bull  Creek,  its  tor- 
tuosity increasing  as  Conway  is  approached.  As  a  matter  of  fact,  the  river  is  diffi- 
cult of  navigation  up  that  way  by  tne  steamers  at  present  engaged  in  carrying  on  the 
traffic  of  the  stream  by  the  numerous  short  bends  occurring  m  quick  succession  to 
each  other.  The  depth  is  fairly  good  up  to  mile  14,  miles  being  numbered  from 
mouth  of  Bull  Creek. 

Above  mile  14  the  river  shoals  considerably,  the  shallowest  place  being  at  what  is 
known  as  Coxs  shoal,  where  the  depth  is  only  3J  feet  at  mean  low  water. 

As  full  information  concerning  this  stream,  both  as  to  its  physical  features,  history 
of  its  past  surveys  and  improvements,  and  importance  of  its  yearly  commerce,  were 
given  m  full  in  the  preliminary  examination  report  dated  August  15, 1902,  and  already 
forwarded  to  your  office,  nothing  of  interest  relating  to  these  subjects  can  be  added 
to  this  report.  Aside  from  that,  other  important  data  relating  to  the  commercial 
value  of  the  Waccamaw  River  was  presented  to  the  Board  of  Engineers  which  con- 
vened in  this  office  June  18,  1903. 

Therefore  this  report  will  mainly  deal  with  estimates  for  dredging  in  the  proposed 
improvement  of  the  stream  and  such  recommendations  as  may  be  tliought  advisable 
to  form  a  project  for  deepening  the  Waccamaw  River  to  Conway,  which  seems  to  be 
urgently  needed,  in  order  that  the  commerce  may  be  expanded  in  that  growing  and 
prosperous  country. 
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It  is  believed  that  a  number  of  cut-offs  can  be  made  to  marked  advantage  in  the 
proposed  improvement,  and  especially  is  this  the  case  as  shown  on  sheet  4,  at  Thor- 
oughfare Island,  via  Thoroughfare  Creek.  Other  cut-offs  and  *' point  dredging'*  are 
also  indicated  by  full  lines  at  intervals,  which  can  be  observed  by  looking  over  each 
sheet  of  the  map. 

Estimate  for  6-foot  depth  at  mean  low  water,  confining  the  proposed  lines 
of  dredging  strictly  to  the  river  proper  and  avoiding  all  cut-offs,  width 
100  feet: 

16,748  cubic  yards  material,  at  12  cents $2,009.76 

Add  10  per  cent  for  superintendence  and  contingencies 200. 98 


2, 210. 74 


Estimate  for  9-foot  depth  at  mean  low  water,  confining  the  proposed  lines 
of  dredging  strictly  to  the  river  proper  and  avoiding  all  cut-offs,  100  feet 
width: 

152,289  cubic  yards  material,  at  12  cents 18,274.68 

Add  10  per  cent  for  superintendence  and  contingencies 1, 827. 47 


20, 102. 15 


Estimate  for  12-foot  depth  at  mean  low  water,  confinini^  the  proposed 
lines  of  dredging  strictly  to  the  river  proper,  and  avoiding  all  cut-offs, 
100-foot  width: 

550, 480  cubic  yards  material,  at  12  cents 66,057.60 

Add  10  per  cent  for  superintendence  and  contingencies 6, 605. 76 


72, 663. 36 


Estimates  for  6,  9,  and  12  foot  depths,  via  river  and  cnt-ofte: 

Sheet  2  of  map,  station  147—  Cubic  yard*. 

6-foot  depth ,         9,900 

9-foot  depth 12,600 

12-foot  depth 15,300 

Sheet  3  of  map,  stations  137  and  138— 

6-foot  depth 9,370 

9-foot  depth 11,926 

12-foot  depth 14,481 

Sheet  2  of  map,  points  at  stations  174  and  177 — 

6-foot  depth 16,083 

9-footdepth 20,481 

12-footdepth 24,870 

Sheet  4  of  map,  points  at  stations  86,  84, 83,  X-X  Thoroughfare  cut— 

6-footdepth 115,295 

9-footdepth 154,516 

12-footdepth 193,739 

Sheet  5  of  map,  points  at  stations  38,  32,  31,  30,  25,  15,  12— 

6-footdepth 69,218 

9-footdepth 103,236 

12-footdepth 136,313 

Total  for  river  channels  and  cut-offs: 
6-foot  depth — 

219,866  cubic  yards,  at  18  cents $39,575.88 

16,748  cubic  yards,  at  12  cents 2,009.76 

41, 585. 64 

10  per  cent  for  superintendence  and  contingencies 4, 158. 56 

45, 744. 20 
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Total  for  river  channela  and  cutrofCts — Continued. 
9-f<M>t  dopth — 

y02.759  cubic  yards,  at  18  cents.... ^ 154,496.02 

152,289  cubic  yardfl,  at  12  cents 18,274.68 

72, 771. 30 
10  per  cent  for  superintendence  and  contingencies 7, 277. 13 

80,048.43 

12-foot  depth: 

384,7(«  cubic  yards,  at  18  cents 60,246.54 

650,480  cubic  yards,  at  12  cents 66,057.60 

135,304.14 
Add  10  per  cent  for  superintendence  and  contingencies 13, 530. 41 

148, 834. 55 

Estimate,  same  as  above,  with  the  exception  only  of  following  the  river 
to  the  right  of  Thoroughfiire  Creek  and  excavating  only  Huch  cut-ofiEi 
as  shown,  at  ntations  06,  70,  75,  and  78,  and  Jacksons  Bluff: 
6-foot  (lopth — 

220,273  cubic  yards,  at  18  cents 89,649.14 

16,748  cubic  yards,  at  12  cents 2,009.76 

41,658.90 
Add  10  per  cent  for  superintendence  and  contingencies 4, 165. 89 

45, 824. 79 

9-ff)ot  depth — 

295, 5(K)  ciihic  yards,  at  18  cents 53,190.00 

152,289  cubic  yards,  at  12  cent*! 18,274.68 

71,464.68 
10  per  cent  for  su|)erintundence  and  contingencies 7, 146. 47 

78,611.15 

12-f(K)t  depth— 

:u>9,777  cubic  vanlp,  at  18  cents 66,559.86 

550,480  cubic  yards,  at  12  cents 66,057.60 

132,617.46 
10  per  cent  for  superintendence  and  contingencii^ti 13, 261. 75 

145. 879. 21 

The  paving  in  dij»tance  by  the  cut-off  X-X  at  Thoroughfare  Creek  is  2}  miles,  avoid- 
ing the  most  <'nii>k(Hl  }K^rt!on  of  the  nver  an<l  that  nio^t  ditticult  <»f  navigation. 

Tlie  exi*«*>?<  of  cost  by  the  Thoroughfare  ('n^»k  route  over  the  other  by  9-f<K>t  dei>th 
is  alMiut  $1.S(H.),  and  for  the  12-fout  depth  is  al>out  $3,0U0,  and  for  the  l^-foot  depth  ia 
pRictically  tlie  hanie. 

The  cut-off  Y-Y  at  Thoroughfare  Crtn^k  in  not  ci>nsiilere<l  bc<tau9e  of  its  exci-ssiye 
cost. 

The  obj«vt  of  improving  the  Wm^^maw  River  to  Conway  for  any  <lepth  over  6  feet 
istoiH»nnit  wap'inir  vivneU  and  larj^-H  to  Ih.»  towe<l  up  an  hii:li  as  that  plaet*  and 
load  them  >\ii!i  hnnlHT,  shingles,  andotlier  h»*avy  freights* direi't  lor  an  ocean  voyage, 
via  Winvah  I*ay.  ^iihont  hn'aking  hulk. 

Itwoiild  l»^»  Vxttviinirly  <litrnult,  if  not  next  to  inipotvible,  to  tow  around  the 
crt>okeil  U'lids  in  the  rivff  to  the  right  or  eaj^t  of  Thoroughfare  Creek  without  mak- 
ing the  cut-offi«  tt!*  indii-ated  on  the  map. 

Conwav  isa  gr»»\\ini:  ti»wn  and  a  ivnter  «»f  a  very  laiye  lumU^rin^  countr\',  and 
with  12-fJH>t  navigation  at  mran  low  water  fn»m  its  wharven  t«»  thv  invan  will* pnib- 
ably  in  a  short  time  devel«»p  into  a  large  j-hippini?  iH>rt  for  such  tN»ninmliti.-s  ;»s  1  :in. 
ber  shingles,  and  the  like,  which  would  not  Uvur  being  brought  do\*n  on  lighter 
craft  and  rehandlinff  in  loading  to  deeper  seaguing  vc<«els  at  Ucorgi^^ioHu  U-i-ause  of 
the  extim  expemw  ttiw  incuritxL 
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To  pmvMe  a  6-foot  navijmtioii  the  riv^r  would  be  of  nomewhat  more  icenerml  am 
tlian  it  in  at  preeent  A  9-ifiot  i\v]Ah  would  lie  «U11  iiion*  9i».  tiut  n«*ithor  w<»uUI  tie 
inifnt-i«*nt  to  aocommodate  the  draft  of  iii*ai:<tinir  ciaft.  Twvlvo  feet  miglit  bemifn- 
ci<*nt  to  ad'ompHiih  that^  Ivut  it  would  ni»t  U*  any  t«N>  niurh. 

Tlie  original  project,  mailo  in  IHNO,  for  iini>n)vinf{  the*  river  provided  for  a  12-foot 
dr|kth  to  Conway,  ana  wm  mailo  by  C*ii|*t.  (  liarU«  li.  I'hilliini,  Coqw  i>f  Knfnn«*eni, 
r.  H.  A.,  which  nhowH  as  far  liack  iui  th«*n  tliat  the  river  wm  comiidcn^i  worthy  of 
iiiiprnvenient  to  that  <lt*pth,  and  if  then  it  wMof  mifllt'ient  commercial  im|Mirtun<v  tf> 
r%**itiire  thatdfpth  it  in  now  agr^-atfh-al  more  worthy  <if  purh  Imprttvement^  taking 
into  conndemt ion  th«*  g«*n«'ral  a«lvan<Y  and  pnn?Te»«i*ivf ni*»<ei  c»f  the*  o»nntry,  iniTi^ne 
in  population,  aiul  tlu*  diMuandu  for  liettrr  tranf*}N»rt«tion  fm-iliticw  and  chea|M*r  rattvi. 

For  n-antnn  invni  it  i**  thfrefon*  nv(»mni(>nfleil  that  tho  oriKiiuil  pntjcrt  of  12-f<w>t 
dt'ptli  ti)  C4»nway  lie  afllH*red  to.  ami  tht*  nxite  adoiit«*«l  lie  via  the  init-offs  Miown  on 
tho  map,  inrlu«iing  Uiat  one  at  X-X,  on  Thoruughiaru  Cruek,  at  a  total  approximate 
c«if*t  of  |U8,K34.r»6. 

The  land  thntiigh  which  the  mt-offii  are  to  ho  made  \n  flat  iwamp,  alimit  6  feet 
aUivc  low  watrr,  mvcntl  with  ort^nal  frrowth  of  cypreNi,  tnim,  and  the  like,  all  of 
which  can  be  dn«d|p*<l  by  mtMlcrn  uachinfry  withoiit  blartinir,  and  the  extravationa 
d«*|Mjiiiti«d  on  either  i*idiM»f  the  cut  The  excavat«^l  material  from  tli<*  river  can  lie 
dinfiuei^l  of  in  eume  inidanceii  bv  diimpini;  on  th«*  adjaivnt  lianka  and  in  othem  by 
to«  intf  off  in  dump  Itghtfm  an<i  dt* {lo^ittMl  in  iH*ar-by  lakce  and  amis  of  the  river. 

Thi*re  are  oftrn  montha  in  ea4*h  year  when  the  mater  level  in  contn»lled  by  lunar 
tiden  aK  far  aa  90  milm  aUwe  (*onway,  the  daily  riae  and  fall  at  (*onway  Mnfr  from  2 
to  :i  fet't,  owina  Ui  pri'vailinjr  wimls  on  the  lower  river.  The  mean  range  in  tide  at 
iHH*r)^*t<««n.  aT»i»iit  iM  in  lien  In*  low  ( 4  in  way,  ia  altout  4  fe«*t. 

The  (all  of  the  Watnumaw  ia  very  little,  the  cnrreiit  iiluirKi*h  even  when  the  river 
la  in  fn*?>h«'t,  anil  when  tliiit  In  the  ca.*«  the  maximum  height  at  (*onway  i«  proliably 
H  fiM't  aU»\e  low  mater.  lU«i:aum*  of  the  irpntle  alo|i«»  of  the  nt ream  it  ia  U*lieve«l 
that  the  cut-iifft*  can  Iw  nuule  with  aati«fa«'tory  nwiilta  and  witlmut  daii)ri*r  of 
iiii  H'aainK  the  vrl'nity  of  the  cum*nt  to rac*h  an  extent aa  to caiiae any  eroi*ion  of  the 
lafikx.  The  river  lieing  a  black-water  atrtvm.  carryini;  no  ailt,  it  if*  tf)«>airht  that  tlie 
channel  omw  dre«isod  would  re«|uire  no  maintenance  by  rcdredging  for  a  nimiber  of 
yeam. 

The  amount  of  mmmerre  on  the  Warcamaw  lli%'er  for  the  calendar  y«»ar  1W>2,  m 
n|»iirtv<l  and  pnntiit,  waa  14l,6Htf  tona,  valued  at  |l,H44,OH«,  U*loii|nn|{'to  the  Wai^ 
camaw  River  pn>|4'r,  without  anvthina  fn>m  ita  neiKhliorihtr  river,  tiM*  (treat  Petlee, 
ah«M*  entire  «^iiiiiiienT  i^  carri«*<i  over  the  lomrr  part  of  the  Waitwiiiaw. 

Thi4  comment*  in  detail  can  l»e  aren  on  pa^e  IIIH.  ami  lipt  of  veaM*la  enfcai^'d  in 
tlie  tralhc  on  laMre  IIM*.  of  the  Annual  K«*p<irt  of  the  <'hief  of  (Inaineeni  for  n<U.'t. 

lUiirh  mark*  m^Miritiic  the  mean  low-mater  plane  and  atatiuna feturing  the  tranait 
line  mere  jieriiiaiiently  e#itabliMie«l  along  the  n\er. 

It  ia  evtiiiuiti«il  that'ina«lilition  to  the  foregoing  a  bout  $7,200  will  berequin«d  yearly 
ft>r  MiacKiiii;  o|H*rationa  al»ove  (Vinwav. 

Mmh  m^lit  ia  dtm  Mr.  William  1*1.  Johnatone,  aorvayor,  for  valuable 
miden«i|  111  f'flh  ietitiv  «'«mipleting  the  field  mork« 
Vvry  ni^iivt  tfu)ly,  your  obedient  aervaat* 

Bail*  WnrrroaDf 
iiifawf  Am 

Capt.  G.  r.  Ilowai.!^ 

iur^  qf  A'liyifwm,  U*  8>  A» 


N  19. 

PRKUM INARY  EXAMINATION  OF  WATEREE  RIVER,  SOUTH  CAROLINA, 

FROM  ITS  MULTIi  UP  TO  CAMDKS. 


(rrlalad  la  Boom  Doe.  Mo.  !«&.  rifly-alKhth  Oongri^  troood  HMa<io.] 

War  Department, 
OmcR  OF  TiiK  Chief  of  Kxoiskkra, 

i^iJi:  I  h»vo  tbo  honor  to  Htihiiiit  h«»rcwith  ro|K)rt  <lat«M|  April  IS, 
VMK\,  by  (apt  J.  i\  SanfonI,  (*4)riw  of  Knjjini»<»r?<,  on  pn-liiniimry 
exniiiiimtion  of  Waton*^^  Itivi^r,  Smtli  Cundiiia,  from  it>  inoutli  up  t4> 
(  ttiiiden,  onlennl  by  thi»  river  and  hKrlN»r  iirt  of  .liini*  i:5.  l'>»i',  ^blrh 
dinTtod  that,  until'  further  action  by  Coii[;re«Mt,  iniprovcniont  uf  isaid 
river  be  atiapcndedL 
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engineer,  Lieut.  Col.  James  B.  Quinn,  Corps  of  Engineers,  that  tbo 
locality  is  worthy  of  improvement  to  that  extent,  but  that  funds 
shoula  be  expeiicled  on  the  work  only  when  there  is  an  immediate 
prospect  of  a  cleared  channel  being  needed  for  navigation. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed  this 
reiK)rt  in  accordance  with  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  a  public  hearing  has  been  held  to  afford 
interested  parties  an  opportunity  to  express  their  views;  and  for  rea- 
sons given  in  its  report  of  Julv  9,  1903,  the  Board  expresses  the  opin- 
ion that  work  on  this  stream  should  not  be  undertaken  until  the  antici- 
pated increase  of  commerce  on  the  Santee  and  Congaree  has  come 
about.  The  Board  regarfs  the  Santee  River  system,  including  the 
Congaree  and  Wateree  and  the  Estherville-Minim  Creek  Canal,  as  a 
unit  and  recommends  that  future  appropriations  for  maintenance^  of 
this  system  of  waterways  be  made  in  terms  that  will  permit  work  to 
be  done  wherever  reauired  by  the  immediate  demanos  of  commerce 
and  the  condition  of  tne  channel. 

I  concur  in  the  views  of  the  lioard. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen,y  Chief  of  Engineers^  U.  S.Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 

repobt  op  cxirr.  j.  c.  sanfokd.  corps  op  enoineebs. 

United  States  Engineer  Office, 

(JharU^Um,  S.  C,  April  18,  1903. 

Genekal:  I  have  the  honor  to  submit  the  following  report  upon  a 
pi-eliminary  examination  of  Wateree  River,  South  CarolinJi,  from  its 
mouth  to  Camden,  in  accordance  with  the  requirements  of  the  river 
and  har})or  act  approved  June  13,  1902;  the  item  directing  the  exam- 
ination containing  also  the  provision,  ''And  until  further  action  by 
Congress  improvement  on  said  river  is  suspended." 

The  Wateree  Kiver  proper  is  formed  by  the  junction  of  the  Catawl  a 
River  and  Wateree  Creek,  in  the  north-centnil  part  of  South  Carolina. 
As  the  (Catawba  is  by  far  the  larger  of  these  two  tributaries,  the 
Wateree  is  practically  only  a  continuation  of  the  Catawlia,  a  long 
river  rising  m  th(»  extreme  western  pjirt  of  North  Carolina.  Camden, 
the  most  innx)rtaiit  town  on  the  >\'ateree  River,  is  alM)ut  ♦Js  miles 
al)ove  the  mouth  and  is  genenilly  considered  the  head  of  navigation. 
The  ix)pulati()n  of  Camden  by  the  census  of  H)(X)  was  2,441;  but  thero 
is  also  a  considenible  population,  made  up  partl}^  of  permanent  and 
partly  of  winter  residents  in  an  uninconK)rated  suburb  called  Kirk- 
wood,  of  which  no  si^imnite  census  was  taken.  The  Wateree  River  at 
its  mouth  unites  witli  the  Congaree  River,  forming  the  Santee,  the 
largest  river  of  South  Carolina. 

A  preliminary  examination  of  the  Wateree  River  was  made  in  1S80 

under  Capt.    Charles   H.    Phillips,  Corps  of    Engineers   (printed    in 

Annual  Report,  Chief  of   Enmneers  for  ISSo,  pp.  iM4-J»li*»).     From 

Camden  to  the  mouth  a  least  cu^pth  of  3  ftM»t  at  low  wat4»r  was  found, 

'  but  numerous  snags,  fallen  and  overhanging  trees,  etc.,  were  found. 

A  Ilffbt-dnft  steamboat  was  then  plying  on  the  river,  as  well  as  flat- 
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\Kn\ts  and  rnffj*.  Ouptatn  PhillipB  reoommondod  tho  mmoval  of  8nn|rH 
and  .Hiiiiilur  olHtructions  from  Caniden  to  tho  mouth,  at  an  cstiinatt'd 
cur*t  of  ♦:i«>,<HH). 

In  till'  full  of  1H80  a  Hurvey  was  mado  under  Captain  PhiHi|iH  and 
an  (v*«tinmt4*  for  improvement  from  Caniden  to  the  iiicuith  (printed  in 
Annual  Ke|Kirt,  Chief  of  Kn^ineerH  for  18S1,  np.  lo;i4-lo:jri).  The 
iniprovi*iih*iit  pnijMiM'd  eonnisteil  of  removal  of  Hna|i^<«  et<\,  and  tho 
rutting  f»tf  of  hve  projiH^tinj^  iM>inti4«  the  ej^timatcHl  cost  Iwin^  ♦r>4,tHH>. 
Hut  few  phu*ej4  weiv  found  where  the  low-water  depth  was  less  than  4 
feet.  In  Assistant  Kn^^imM^r  Darlinj^V  n*|>ort«  whieh  Captain  PhiHi|M 
amNMids,  the  population  of  Camden  is  ffiven  as  **upwanl  of  3,<mh>.'* 
'Ine  !ir>t  api>n>priation  for  work  under  this  pnmvt  was  made  in  ISSl. 

In  ls>r>  tlie  estimate  was  raisinl  hy  C«pt  ^V.  H.  Bixby,  Cor|>s  of 
Knj^inerrs,  U*  JJV*^ J »<»<>  (Annual  Re|M)ft,  Chief  of  Enjirin«^»rs  for  lssi>, 
p.  I«>54K  and  in  InSM  to  4((;<UHH>  (Annual  Ke|K)rt,  Chief  of  Kn^nin^.rs 
for  isss,  p.  jiai*).  In  his  anniml  re|)ort  for  ISKS  (printed  as  |M»r  last 
aU»ve  refen»n<»e)  (*aptain  Bixhy  jfives  a  full  history  of  the  work  to 
tliat  date,  with  n*sults  obtained  and  nH*ommendation8for  future  work. 
The  follow  in^  extnirt/i  are  from  that  n*|M)rt: 

A'/  *«i/f^.-  Cp  t4i  Jtiix*  :Vl  IKKS.  A  t«itMl  of  |:i4.f*rf)i\{)8  han  K*«>n  itprnt  in  nil  iifMin  thin 
iiii|»n>vriii«*nt.  iriviiifc  a  tlH>r«»ii(rliIv  rU*art*«l  4-l«ic»t  n«%ifmti«»ii  «t  all  Htntfit>  of  wut«T 
fn»tii  tilt*  ttMiiith  <i(  thr  riv«*r  11  iiitlii*  iinwanl.  aikI  IImmkv  a  (Airly  W(*U  4-l«*un^l  4-f(Mit 
nAvit:.itii>n  *t\vT  tht*  r\t»X  <•(  rivrr.  h7  miUi«,  t(»  (.^aiikIi'Ii. 

Ill  (MnM*<iii4-ii4V  <if  thin  iin|in»\i*im»nt  a  9t«*amliiiAt  lino  would  have  N^en  fuTniA- 
n«*iitly  cftnlili-hioil  n|ion  the  wholt*  lontrth  of  the  river  hA<l  it  not  In'^'n  pn'Vciit4N|  by 
t)i«'  «>l**tru«*ti<>nf*  o(fi*n»il  )»y  tmo  rmilroAil  bri«l»riii.  A*  i«ton  AiiolvtnirtionpU*  rfinuvfHl 
a  ri\t>r  ri>iiiiii«*nv(»f  ll.iMki.Uii)  nf  tninH|K»r1iHliriHMliifi«*ryfMir  will  |>n»tiAhly  U*  At  **tu^i 
ilf\rl>»]i(«l.  A  iii'n«>nal  iiifiiNi  ti«in  (»f  tlu*  rivrr  ovrr  it*  «'ntin*  l«*nv!(h,  in  1ks.'>,  fth<>«M 
thr  atfriniltiirni  rirhnoM-  <>(  tlii'  rivrr  l«i*in,  itii  uriri*nt  necxl  fur  wat«r  tnin^iiurtAtioa 
fanlitUHi.  aikI  tht*  worthimiw  of  the  itnproveinrnL 

Uf.-i*mtun\*h%U*>n»  f'tr  futurr  in»rh--Tt  U  rfM^»ninic*n«UHl  thAt  tliiK  im{»n»vi*nH*nt  \^ 
(o:i.p)«*tiN|  in  ai^i>nlan(t*  mith  thr  pn<9*fnt  iinpnivni  And  adiipt«<<it  proj<H*t,  f*ii  ai*  to 
M«-iirt*  a  th<in»iiu*hl>  rli*An*<|  4-it**t  nAviimtion  i>v«*r  th«*  tMitin*  Hvf*r  nt  aII  ittAinv  of 
%%4ttr,  at  a  i"t.il  i-\|hii««<  of  flM.'rfV)  in  a<l(htii»n  to  tho  ftintln  A\ailahl«*  Junr  lU),  IHKS; 
till*  ati.i>iirit  to  In*  appropri.iU«i  in  oii«*  fiuni  d'irini;  tin*  nfXt>«*Ar.  Small«*r  yourly 
u|>pr«>i>rijiti>in«  may  iiii*rfAn*  thi*  oiwit  of  tho  >Aork  hy  fMni'|l,<Mli>  to  f4,(MiU  \n*T 
.il'!»»"i'riaii«»n 

KurthtT  iniprovrniont,  no  an  to  oxtond  tho  navi|{Ation  ahovo  (*Anid«*n  or  to  d4v}M*n 
tli.-it  U'low  <  ;iiiidt  II,  !«•  not  nNiiniiiicitd<'«l. 

It  I-  Mniiik'iv  ri-«oiiiiii«*iiilf«i  that  tho  S«»uth  ("ArolinA  liailniAil.  Aiid  \Viliiiini;t.*n, 
i'«>lMtiit>ia  aiff  AiitriiMa  IUiln«il  \n*  rt^piin^l  to  |Kit  a  dniwi*|iAii  in  th«>ir  )>rid;^ii 
ai  t«i*»  tlir  ri\t»r. 

Afti  r  thf*  iui|*ro\oniont  ifi  finiphoil  ita  prr>|ior  niaintniAnn*  nmy  t^ont  fn»m  fl.iNUi  to 
^•..•••i  |4-r  yrar. 

Ill  till'  Annual  Ki»|>i»rt,  Chief  of  Knjrineers  for  1S><1*,  piipe  IHM,  tho 
fidlMuiti^  ^tatniirnt  is  iimde: 

TIk  n-  i»*  r>till  !!«•  iia\iimtion  on  tho  Watrmv  nor  will  tlion*  In*  till  tho  draw  hrid;:^<fl 

"hall  li:i\«*  li<^*n  tlliif>h«'«l. 

Thr  la^t  <if  thos«»  hri<ip*s  was  pnn'i<lf*<l  with  a  draw  in  Keliruary ,  1  v.Hi. 
I  hiring'  tho  f«prin^  of  that  y<*ar  a  stinimlNiat  ma<le  wveral  tri|is  on  tho 
ri\«r. 

T1h»  Annual  |{e|M>rt,  Chief  of  Kn^Mne«*rs  tor  ISIU,  pajr'*?*  14«»*J  !4«»:<, 
<'4iiiiainH  tho  following;: 

ll-'fi  i'f  fmiti  yfftr.-  Th4»  ri\t*r  wAii  cjuito  th«»roiit;hIy  rlitin^t  hy  |»lant  own4*<l  and 
•  >i«>r;if.^|  hy  tho  1  1^1411  >tat4-(i,  iiir  A  niilth  <if  N>  Ut*i  an«t  •I«i>th  <if  4  U-%1  «it  low 
%.iU  r  \m  t«<^  u  |«>inta  u«i  uiiUv  aimI  itS  uiiUi*  aUivo  tho  niuiith.     *     •     • 
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^onorb. — Two  sUsatuere  liare  been  ronzunr  RfrolmriT  CB  tidf  rii«r  dniar  t2» 
year.  Parti**  UK:rj2f  tij*:  r:v«f;  re;i<:<rt  zLUcb  bent^i  from  t^  work  done  bw  the  ri^vs 
biai**.  T.'jt  a;;;'ro;.r:a!i'.»rj  of  .Sej/«ifml:ier  19,  IWC'.  oampletH  tiie  aiDoinl  ti*  t^ 
iijiyT'j\*i:jjfux  i»a^  *;r-Jr.'ifc*>*i  Vj  ctjA.  By  iLe  exjieD'^itore  of  tfatf  rus  the  encw  por- 
tio.'j  of  the  r\'f;r  (/jv«^red  oy  th*:  project  Lur  lieen  imt  into  good  ooodhicm  ferMia- 
l/ja^  riavi^oiTiorj.  For  i*>  :;:h:r:teriazi(A'  the  Eimz  Kttt  ovxxjd  br  tlie  lirerfiK^iid  ^* 
k<-j't  a!  work  rvint^rjuou^iy.  TL*r  ptreaiij  i«r  w»rll  worth  this  erpeiiw^  which  wccl-i 
a'i I '  •: :  r i  t  V;  a ty  I'j  t  ^j .  -y/.'  a  y <^r .  I  f  app ropriatione  are  made  ererj  two  jiesni  flX(iU) 
c'^u.-J  ^x;  advaiita;K^.>u*;]y  ^-ivf-ut  in  that  period. 

Th'i  ooifjnjffn:^  for  that  year  was  1/X»5i  tons. 

Tbfj  Annual  li/rport.  rhV.f  of  Engineers  for  1892,  page  1215.  sUtas: 

HVr/;  of  jyj/i  :J*.or. — Th»r  nvt^r  wae  quite  thoroo^hly  cleared  br  plant  owwJ  wad 
ft]*:rA^j'4  by  tLfr  \J:A^tr<i  H'aTf*.  for  a  wi'ith  of  ^J  feet  and  depth  of  4  feet  at  low  vaitf. 
\p'\}kt:)nn  yAij^^  liO  ruii««  aZid  C7  ri::]<s  abfjve  the  month. 

The  coniuitTf^  for  that  y^iar  was  2.244  tons. 

For  the  ii.'ntail  year  l^K:^,  the  river  is  reported  as  in  good  condition 
f<ir  Htf^mU^t  navi^nition.  The  freight  passing  over  the  stream  in  that 
year  ajr;rr«-jrated  *;.:i42  tons. 

Durinjr  the  fitacal  yuar  1  ^J^4.  but  little  snaeging  was  done.  Tlie  own- 
inene  jrAr-inj^  over  the  river  Ls  rejiortea  as  18,075  tons,  of  which 
ViJM  Ujti-i  eonr-i^ted  of  cypress  logs. 

in  the  fi^:iil  yt^T  1^1^5  no  snatrging  was  done.  Commerce  reported 
an  'J]jy.u  tonH/20/H>;  i/jfi^  U'ing  tini>ier. 

in  the  fi'-fal  year  1^1*0  sna<:ging  was  done  on  the  lower  9J  miles  of 
the  river  only.  0-»njnjerce  reported,  35,0»j2  tons;  30,0Cw  tons  being 
tiinU'r. 

liuring  the  fiw-al  year  lMi7  it  Ls  stated  that  the  channel  was  kept  hi 
goo<l  eondition.     Ominn-nM-,  4o.77^'  tons:  40/hh'j  tons  being  timber. 

S/frie  snajrging  was  <lorie  in  the  fis<.-al  year  1S98.  Commerce,  83.568 
ton-:  >>o,<K»<Mons  f><-irig  timber. 

During  the  lis^:al  year  \^M  .snagging  was  done  on  the  lower  15  miles 
of  ih<*  river.     Conifii«-ne.  17.11^5  tons:  lt;jHMj  tons  Ix'ing  timlier. 

Siiajrj/irijr  >%!is  <lon«'  in  th**  fi«*eal  year  lI*rH».  Commert-e.  1W,170  ton.«: 
V)^jnni  ton-  b«-in;r  timber. 

Owing  to  -iniall  b:il:in<<*  available,  no  snagging  was  done  during  the 
fi-^al  v<*:ir  r."»l.     ( 'oinin<*n<.«.  1j:{,o24  tons:  l«:>,t.HMnons  boiiiir  tiniU^r. 

.No  work  < ft  her  than  can*  and  inaintcnanee  of  plant  w:u<  done  during 
tisral  year  11»«':^.  Tli<-  river  and  harlnjr  net  ap]»roved  June  18.  IJH^:?, 
a|>|»iopriat«d**:i7JXM»  for  iinprf^ving  the  Santre.  \Vatereo.  and  Congaree 
riv<*rs.  As  th«r  abov*'  rivt-r  and  liarUir  a<t  provides  for  a  pivliminary 
examination  of  the  \Vat4*n'e  Kiv«*!\  witli  the  ]>roviM)  that  ^*  until  further 
a<'tion  bv  < '<»n;/r<->  inipr«iv«*nH'nt  on  said  riviT  i*isu«^p«'nded,'*  no  further 
work  will  b<*  riuiH*  on  tin*  rivi-r  until  ('ongr4'>s  so  orders.  Commerce 
for  P.MJ-j,  In.ilT  ton-:  all  tiiiibir. 

From  tlM-abovi-  d«*-i-riptiun<»f  the  river  and  history  of  the  improve- 
ment and  it-  ri'-ult-.,  it  ap|M'ars  that,  whih' thr  river  has  a  good  natural 
di'pth,  and  iM't'd**  only  the  rnnoval  of  >iiags.  etc.,  to  make  steamlwat 
navigation  prarticalflr  and  n'asonabjy  uno})stru«'t«*(K  y«-t  the  consider- 
abl«*  amount  of  work  that  ha<  tluH  far  brcn  done  toward  the  removal 
of  ob>.t  ruction-  and  tin*  maintt'nanre  of  the  cleared  chanui'l  has  had  little 
etTe<'t  in  inerea-itig  roiiuui-ree. 

The  ( iovernnieiit  ha-  entrp-d  u[>on  tin*  improvement  of  tin*  Congaree 
Kiver  f rom  Columbia  to  its  jufn-tion  with  th*-  Watrree.  The  Santee 
having  a  g<M»d  natural  <lepth,  this  improvenn  tit  may  result  in  the  estab- 
lishment of  regidar  .st«*amlK>at  navigation  in  the  Santee  and  C  ongaree. 
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If  it  doen,  it  would  seem  desirmblo  thmt  the  Watoree  sIho  should  be 
rh^nrod  of  Hiiafpi  and  similar  ohstrurtionM,  in  ordor  that  boat^s  on  the 
Santoe  may  rea<*h  either  Columbia  or  Camdt'n,  ns  tmdo  offerH.  Thin 
work,  however,  would  simply  Im»  the  maintenance  of  the  aln^ady  coni- 
|)Ii»t4»<l  i)n»jert  for  clearing;  the  river. 

The  NVateriH*  Kivi*ris«in  my  opinion*  worthy  of  improvement  by  the 
(tt^neral  (iovemmentto  the  extent  of  nmintainin<r  the  fonnerlv  rlcariHi 
rhanni*!  to  Camden,  but  in  my  opinion  funds  shouhl  lie  ex[MMich'd  on 
this  hnH):(rin);  work  only  when  then*  U  an  imnu'diate  pn»H|Mvt  of  a 
clcaiiMl  cliannel  l^ein^  niHKlcd  for  navigation.     No  survey  is  niH^esfqirv. 

Ue|M>rt  of  Assistant  Engineer  Kcid  Whitford  on  the  preliminary 
examination  of  19<^2  is  appended. 

Very  resix'etfully,  your  obedient  servant, 

J.  C.  Sanpord, 
Captain^  CorpB  of  Engin€€r$* 
BrifT.  (ten.  G.  L.  Gii.lkspie, 

Chir/nf  Kn^fint\*r9^  [/,  S.  Am 
(Through  the  Division  Enffineer.) 

(FInl  lD<1<>f«riii«nt.) 

Enoinbkr  Office,  U.  S.  Akmt, 

Rp^peet fully  nubmitted  to  the  Chief  of  Enpfineers,   United  States 
.Army. 
The  conclusions  of  the  district  enj^ineer  are  ooncurriHl  in. 

•Tamp>«  B.  QriNN, 
Lirnt,  CiJ. ,  f  Wjw  of  Knginrern^ 
DirisUm  KngSutti^  Stntth<%t^ft  Dipisunu 

[Semnd  liMl<»ramriit.] 

Officr  C'liiKF  OF  Emunekbcu  U.  S.  Armt, 

Kcs|>fs*t fully  refcrn»d  to  tlie  Itoani  of  Enf^im^ers  for  Rivers  and  Ilar- 
lM»rj«  itHi'ititut*^!  bv  S|)iH-ial  Onlen*.  No.  24,  IIead«|uarters,  C4»r|)s  of 
Knj;iiH»ers,  M-rif?*  of  W^^:*.  for  eim-jdi^ration  and  nH*ommen<lation. 

A<lilitionul  information  has  lM*4*n  (*alU*<i  for  if  available. 

By  ixunnianti  of  Bri|;.  (len.  Uillopie: 

A.  Mackkn/iFm 

(ThlH  tiKl(tff«rfnrfit ) 

Board  of  Enoinkrrs  for  Rivf.rs  and  nARiu)itii« 

WimhiutjO»fu  D,  (\^  July  tK  100,^, 
RoH|Mvl fully  returne^l  to  the  Chief  of   Enpneers,   Cnitinl   States 
.\niiv. 

Tlie  ii«inrd  of  En^fineerH  for  Rivers  and  IIarlM>rs  ha«<  ron**i(h*nMl  the 
uithin  n'|M»rt  of  the  district  otficer  on  a  pn^liniinary  examinatiun  of 
•*  Wuterrr  River,  from  itj*  mouth  up  t4>CamtVn/*the  iiiiloix*ni<Mit  of  the 
di\  i-^ion  mjifirHNT  then>on.  and  till  oth«*r  «luta  available,  (hi  .lune  1^, 
r.Mi:t,  a  committet*  of  the  Board  held  a  public  hearing  at  Georgetown, 
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S.  C,  at  which  interested  parties  were  given  opportunity  to  express 
their  views  with  regard  to  this  proposed  improvement 

The  Watcrce,  67  miles  long  between  Camden,  S.  C,  and  its  mouth, 
and  the  Congaree,  49  miles  long  between  Columbia,  S.  C,  and  its 
mouth,  unite  to  form  the  Santee.  The  latter  flows  184  miles  south- 
easterly into  the  Atlantic  Ocean.  The  Estherville-Minim  Creek  Canal 
connects  the  Santee  near  its  mouth  with  Winyah  Bay.  A  lock  and 
dam  are  under  construction  immediately  below  Columbia  upon  the 
Congaree. 

The  Santee  is  regularly  used  as  a  route  for  commerce,  shipments  m 
1901  aggregating  204,375  tons,  valued  at  $1,809,000.  It  is  expected 
that  tlie  completion  of  the  Congaree  lock  will  be  followed  oy  an 
extension  of  regular  steamboat  navigation  to  Columbia. 

At  present  the  Congaree  and  Wateree  are  used  only  for  a  rafting 
busino^ss.  It  is  probable,  however,  that  when  steamboats  ascend  the 
Congaree  to  Columbia,  the  Wateree  will  also  become  a  more  useful 
water  route,  provided  it  be  kept  clear  of  snags. 

Columbia  and  Camden  are  ooth  manufacturing  towns.  They  are 
situated  at  the  upper  limits  of  possible  navigation  upon  waterways 
conneciting  them  with  the  sealK)ard,  and  immediately  below  rapids 
well  adapted  to  the  development  of  water  power. 

The  work  needed  upon  tne  Wateree  is  one  of  snagging  only,  and  is 
continuing  in  it^^  nature.  The  Board  is  of  opinion  that  this  work 
should  not  be  undertaken  until  the  anticipated  increase  of  commerce 
on  the  Santee  and  Congaree  has  come  al)out.  No  survey  is  considered 
necessary.  As  estimates  will  be  for  maintenance  only,  they  may  be 
submitted  by  the  district  officer  annually. 

For  transportation  purposes  the  Santee  River  system,  including  the 
Estherville-Minim  Creek  Canal,  may  be  regarded  as  a  unit.  It  is 
recommended  that  future  appropriations  for  maintenance  of  this 
system  of  waterways  be  made  in  terms  that  will  permit  work  to  l>o 
done  wherever  required  by  the  immediate  demands  of  commerce  and 
the  condition  of  the  channel. 

For  the  Board: 

Chas.  J.  Allen, 
Liait.  Col.^  Coi*j)s  of  iLnglne^TS^ 

Setiiar  Mcimer  of  tlie  Board, 


REIYUtT  OF   MK.    KCID    WHITFoRI),    ASSISTANT   KNMJIN'EER. 

Umtki)  States  EMiiNEER  Okficb, 

(ironjetoum^  S.  C,  AuguM  ,iO^  ltK>!^. 

Captain:  In  <f>inpliiinr<»  with  your  letter  <»f  July  31,  VMYl^  I  have  the  honor  tc 
rejMirt  as  follows  on  the  pn-liniinary  examination  oi  Wateree  Itiver,  South  Carolina, 
from  itfl  mouth  up  to  Camden. 

The  examination  was  made  with  the  view  of  inv<»stijratin^  the  eommereial  impor- 
tance of  the  river,  present  and  prosjuvtive,  in  order  that  a<leeision  mitrht  In*  reaehtHl, 
baMHi  on  data  thus  ohtaine*!,  as  to  whether  the  river  was  worthy  of  adetailiMi  survey, 
looking  to  tlie  formation  of  a  new  estimate  and  prc^tvt  for  lis  further  imj>rovement. 

OENERAL   KEATIUF^*. 

The  Wateree  River  is  mend v  a  continuation  of  the  Catawha.  The  latter  ptream 
heads  in  MeI)owell  County,  N*.  C,  near  the  main  ilivide  U-tween  the  Atlantic  and 
Mis^iwippi  Iwsins.  It  runs  thene**  first  easterly  then  southerly,  throii-jh  portions  of 
North  and  iSouth  Candina,  and  takets  the  name  **  Wateree"  at  it8  junetion  with  a 
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iniiAll  tribnUry  creek  of  that  nmtne,  entering  fmni  the  wMt,  In  th«  nnpor  portion  of 
Fairfield  ( Vmnty,  H.  C,  noma  dtnUuice  fn»m  the  city  of  CVuiiden.  Thif*  plai^  in  «t 
prvwnt  the  a(xn*'|it<!«i  h<*a<lof  nAviicmtion,  and  fnun  then»tothe  month  of  th«*  \Vaten'«\ 
o(  which  thin  n*|i*irt  ii|»i*t>iflailly  tn«tji.  cowni  a  «iif*tan(V  of  iMmhly  67  iiiiU*ii.  At  itii 
InHfr  end  it  mitiKl<***  itn  m-atc^nn  with  tliiiee  of  the  (*4tniran«e  Kiver  and  forniH  the  San- 
tee.  The  Iatt4*romtiuuition  in  awmtherly  dinvtion  f<ir  iMHvihly  143  niili*:<.  and  then 
etnptiiv  ita  wat^^rn  in  the  Atlantic  <K*<i<an  pndiahlv  H  milt^,  in  a  Mititherly  dinvtion, 
fmni  North  Ulaml  liffht-hniuie.  The  avernui*  width  of  the  \Vaten»t^  in  naid  to  lie 
a|»pnixiniatelv  TSi  fe«*t,  and  it  in  n*|Mirti*«l  tliat  then*  are  few  if  any  plaitw  U*twei*n 
(  axiiden  and  itM  nnHith  where  then*  in  leiw  than  3  fet*t  depth  at  (»nlinary  low  minmier 
•tairi*  of  water. 

Thin  iitn«m  |>nniienn<t  the  advantaire  of  beini;  fed  by  mountain  Kprinm*  and  dom  not 
defend  entindy  niMin  l(¥iil  rainfall  for  lUi  mipply. 

it  ill  Maid  to  U*  tiM*  dei*|it^  (»f  all  the  u|Mx>untrv  riven  in  South  Carolina.  How  true 
thi<*  niay  lie  can  only  U*  detennineti  hv  a  can*ful  imr\*ey  maile  at  a  m*ai«>n  of  low 
water  U*«a  ■uit4*d  for  thia  work.  It  drafns  many  mih*e  of  one  of  the  nuiKt  fertile  mh> 
tiotui  in  S<Hith  i^andina. 

At  pntvnt  the  river  it  badly  oliiitructe<d  by  anaicv,  hifpi,  and  fallen  tiniU*r,  to  rarh 
an  extent  aa  U*  n«lly  prevent  anythinir  like  safe  navii^ation  of  steamboata,  except  at 
frrphet  perioda. 

nifrri>KY  or  sxAiiiNATioiira. 

Tht*  flmt  of  theiie  of  which  thin  office  ban  any  n*(*«>nl  wan  made  In  the  yt>ar  \W0, 
ondi-r  the  dirftiion  of  ('apt.  (*harh«  H.  I*hilli|*«i.  (\>r|4iof  Knirine«*nt«  V.  S.  Army. 
(For  hi*  reiMirt,  «v  p.  1U4,  Anniuil  Report  of  the  Chief  of  Kngimt^n*  for  1S8<).) 

Captain  rhilltiN«ii|ii*aki(  favorably  of  the  impnivemeiit  and  n*ix)nmien<li«  an  ex|)entl- 
iture  of  9:tii.0iii)  for  that  imrfMm*. 

The  next  examination  wan  mmie  undrr  the  dinniion  of  the  mnic  otTiiiT.  in  IHHI. 
fS«H*  p.  KYU,  .\nnual  K4>|Mirt  of  the  (*hi«*f  of  Kninni<i*n«  f«»r  \M\.)  lit*  ftill  luieakfi  in 
favfimblt*  lemifi  of  the  river  and  n*(^>nini«*nd<t  thi*  ex|N*nditun)  <»f  |>V|,(XI0  for  ita 
iniprii\('tii«*iit. 

TIm*  ii('\t  examination  wan  the  one  autliorin<«l  in  your  letter  of  July  31,  1002.  pn>- 
vidi<il  for  in  river  and  liarlM>r  ai*t  of  June  13,  1U02.  and  to  which  this  n*|>ort  ndatea. 

uiKT«>aY  or  IMnK>VKMK.Vm 

An  far  l«u*k  an  the  yi*ar  17.V3  an  attempt  wan  made  to  improve  the  river,  umler  the 
(^•lonial  4fo\rrnment.  mi-ann  Udnir  i»n>vid<«d  to  |iay  for  it  by  levyinic  a  tax  of  10 
nhiUtniEM  on  the  hundn^l  acnw  of  lami  lyinit  within  10  ndlen  of  the  river,  etc.,  owned 
ati«l  «-Uim<«il  by  any  |NTik»n  or  |ien«inn  who  did  not  m*ide  on  the  nanie,  and  tliat  all 
the  male  inliabitanif*  fn»m  the  ai^*  of  ]fl  ti»  (U)  vi*ani,  living  on  either  fide  of  tiie  river, 
etc.,  wiMild  U*  obliin^l  to  work  at  renM>vinfr  ola«tnictioni*  whenever  the  five  commin- 
•loner*  ap|**>int««l  ti»  look  after  the  work  (^11««*1  on  them  to  d(»  imi. 

In  17^1  the  .-uwmbly  of  the  Sinte  of  South  C^andina  appnipriati^l  the  num  of  £<tOO 
to  tvtiH.M'  «>)>*tni«  tioiiM  AH  hitfh  up  an  Camden. 

Vim-  •  ••null i*if*i> men*  wen*  ap|iotnte<l  to  look  after  the  work,  Ui  put  it  out  by  om- 
truct  or  lia\e  it  iloni*  other wim*.  etc. 

Ill  \7<i  an  tt«'t  ^tut  |iAfln<«l  by  the  irt*n«'nil  aMwmbly  for  cl«*arini;  the  \Vaten*«*,  but 
t\**  «ltt.iil»  Are  iriveii 

In  1 7^7  .in  act  to  rwtablinh  a  oim|4my  for  o|i«*ninff  the  \Vaten*t*  ami  C^atawl*  rivem, 
Stiith  Carwhna.  wai*  |iiu««ed. 

In  17**1  an  a«i  wufi  iimmn*!!  to  o|i«*n  and  impni\e  navitfation  of  the  Watenn*  Hiver 
friiin  the  Fulln  at  Mr.  Ch<*f>tnut'ii  ferry  down  to  the  conlliiemt*  of  the  Wateree  and 
t*4«iitr*iri<«*  Ten  UH'ti  wen*  ap|H»int«^l  to  look  after  the  work,  and  wen*  known  at  the 
WAt«n<«*  Uunl  of  t^iminii«iioneni.  The  act  nfiecitb**!  that  all  male  inh»bitant«(  b«*tw(«en 
the  A«:«-*<*f  lt»  and  M  yearv  living  within  «1  mih«  <»f  Nii«l  ri%'er.  etc,  wen*  made 
liablf  to  fii»rk  «>n  the  ri%*er,  under  the  «lin<^iion  «if  naid  i*«»mmiN«itmeni,  for  the  v|ia4v 
of  »i\  dti>f*  in  the  year  and  n«»  more. 

In  1nl'»  nn  net  appn»priati^l  ^J.tHR)  for  the  impn>%'ement  of  the  river  frt»tii  t*ainden 
Ferr>  to  the  C«tniranv  itiver.  The  ni«\en  (^miiiiifftionent,  wh«»-«'  «luty  it  wa*"  to  look 
after  the  wtirW.  wen*  n'«|uin*i|  U*  make  yearly  rv|iortn  to  the  fNimptn*ller-tr<*neral, 
explaitiiiikr  pn^n^w.  etc. 

On  Man  h  :t.  1*^h|.  the  l*nit«*«|  State*  (toverntnent  niftile  iti«  fir«t  appri»)>riati<in  i»f 
fM.oii  |.>r  the  iiiipr«i\efiient  of  thifi  iitn*Aiii.  and  after  that  ilate  other  ap|>r>>priit(ion<« 
wen*  iii»<le|iiTioilitmlly,  which  wen*  ex|i«*ful<^l  in  cli*:iriiitf  the  river  of  hii:ij«>iiiid  fallen 
tiniU-r  Afi  pni\id«^l  for  in  the  pmjtvt;  all  of  which  tnexplaiii«<d  in  Annual  lU*|Mirtn 
uf  the  l-hiel  uf  KiM|ineeff%  beinnntng  in  IKttl,  up  to  the  pnvi*ut  time. 
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The  Wateree  at  one  time  was  undoubtedly  quite  clear  of  obatructiona  between 
Camden  and  ite  mouth  by  the  expenditure  of  governmental  appropriations. 

The  difficulty,  however,  was,  after  clearing  tne  channel,  the  yearly  appropriations 
for  maintenance  were  not  sufficient  to  do  that  work,  and  as  the  river  carries  large 
quantities  of  drift  in  freshets,  and  because  at  such  times  some  of  its  banks  badly  erode 
under  action  of  the  current,  precipitating  large  trees  into  the  water,  the  river  became 
gradually  so  badly  obstructeJi  by  the  accumulation  of  different  material  that  it  was 
next  to  impossible  for  steamboats  to  be  operated  with  sufficient  regularity  to  comply 
with  the  growing  demands  of  the  commerce  of  the  stream.  As  the  shippers  coulS 
not  rely  upon  the  boats  running  a  regular  schedule  they  of  course  could  not  keep 
their  freights  at  a  landing  to  await  their  uncertain  arrival.  As  a  natural  consequence, 
freights  were  hauled  overland  and  shipped  by  rail,  and  under  the  circumstances 
the  boats  of  course  ceased  operations  on  tne  river. 

The  undersigned  himself  has  known  of  a  case  where  a  planter  kept  a  number  of 
bales  of  cotton  at  a  landing  on  the  river  for  ten  days,  awaiting  the  coming  of  a  steam- 
boat, and  at  last  had  to  haul  by  wagon  and  ship  by  rail.  The  forgoing  were 
principally  the  reason  why  boats  were  &ken  off  the  river,  and  additional  reasons  are 
given  why  the  old-time  boats  ceased  running  in  the  attached  communication. 
Unquestionably  the  products  within  reach  of  the  river  and  the  demands  for  incoming 
supplies  would  develop  a  profitable  traffic  on  this  stream  if  it  were  cleared  of  obstruc- 
tions and  some  of  the  shoals  deepened  to  a  comparatively  slight  extent,  so  as  to 
permit  steamers  to  run  with  regularity  and  dispatcn.  To  accomplish  the  continuous 
success  of  this,  the  river  channel  would  have  to  be  yearly  maintamed,  so  as  to  furnish 
navigation  for  the  steamers  for  every  year  at  all  stages  of  water. 

COMMERCE. 

At  present  there  is  no  commerce  annually  carried  m  bottoms  on  the  river  for  reasons 
given  above.  A  considerable  number  of  sawmill  logs  is  rafted  and  drifted  with  the 
current,  amounting  yearly  to  alwut  16,600  tons,  worth  about  $56,000.  This  amount 
would  probably  be  increased  with  a  thoroughly  cleared  river. 

The  prospective  commerce  is  large.  Just  what  it  would  amount  to  yearly  with  the 
river  in  an  improved  navigable  condition  it  is  exceedingly  difficult  to  say. 

After  investigating  the  resources  of  the  Wateree  country  from  Camden  to  its  mouth, 
within  reach  of  the  river  and  on  either  side  of  it,  including  the  town  of  Camden,  the 
conclusion  has  been  reached  that  there  are  48,490  tons  of  outward  freight,  consisting 
of  farm  products,  including  cotton  and  manufactured  cotton  goods,  which  would  seek 
trane]X)rtation  in  bottoms  and  rafts,  with  a  marked  tendency  to  increase  in  volume  as  a 
transportation  line  became  reliably  established,  valued  at  $929,500;  and  10,100  tons 
of  inward  freights,  consisting  of  farm  supplies,  manufactured  goods,  fertilizers,  etc., 
valued  at  $276,500;  a  total  of  58,590  tons,  valued  at  $1,206,000.  These  figures  are 
based  upon  information  furnished  by  a  committee  of  the  board  of  trade  of  Camden, 
of  which  Mr.  C.  J.  Shannon,  jr.,  one  of  the  most  prominent,  enterprising,  and  active 
business  men  of  the  town,  is  president,  and  from  other  sources. 

Of  the  foregoing  amount  the  board  of  trade  committee  on  commerce  and  navigation 
state  that  41,990  tons,  valued  at  $1,150,000,  would  most  undoubtedly  become  imme- 
diatelv  the  yearly  commerce  carried  on  the  Wateree  River  in  bottoms  should  the 
river  he  improved  by  the  General  Government  to  a  reliable  depth  of  4  feet  at  summer 
stage  of  low  water. 

These  gentlemen  further  say  that  to  prove  the  truth  of  their  statement  they  them- 
selves will  put  a  line  of  first-class  light-draft  new  steamers  on  the  Wateree  River  as 
soon  as  the  channel  has  been  so  improved  as  to  permit  them  to  run  regularly,  and 
that  they  themselves  will  undertake  to  guarantee  to  the  steamers  immediately  a 
yearly  freight  of  21,000  tons,  valued  at  $575,(XK),  provided  that  the  United  States  Gov- 
ernment maintains  the  improvement  yearly  after  it  has  once  been  made.  It  is  firmly 
believed  by  the  undersigned  that  these  gentlemen  are  in  earnest  and  will  do  exactly 
as  they  promise.  They  are  all  men  of  means,  high  character,  perfect  responsibility, 
and  prominent  in  business. 

The  undersigned,  from  his  general  knowledge  of  the  Wateree  country,  covering  a 
period  of  a  number  of  years,  sees  no  reason  to  doubt  the  statements  made  by  these 
gentlemen,  and  there  is  no  information  he  could  obtain,  except  possibly  by  months 
of  research,  which  could  be  considered  more  reliable  than  that  they  have  given. 
He  is  of  the  opinion  that  these  gentlemen  have  been  inclined,  for  fear  of  niaking  a 
false  statement,  to  underestimate  the  value  of  commerce  rather  than  overestimate  it. 

Relating  to  this  subject  there  is  a  statement  from  the  board  of  trade  of  Camden 
forwarded  herewith. 

Camden  is  the  most  important  place  on  the  river,  with  a  population  of  6,000, 
including  suburbs,  and  approximate  yearly  commerce  of  $5,000,000,  which  is  on  the 
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Innvaw.     It  %*  i]iiiio  a  niiln«il  renter,  four  rmilruada  niuning  in  mod  out  o(  the  town, 
vitb  GuuitLVtiuuM  iu  vvvr}'  dirt'ctiun. 

Kail  fn*ii!htii  are  Mitt  to  lie  escfwively  hi|ch.  Sti^amUiutJi  o|»crmt«*<l  on  Ui«*  Wat«*n*e 
Kiver  W4>iilil  no  dimht  caun*  a  re«lu(-tion  in  tlioHi*  nitiv  tn  niivt  timM*  uiiirh  lowur  by 
watur.    Thiff  wuulil  of  iUK*lf  be  a  firvmi  aavinK  to  tbe  i«hi|f|ivni. 

•  •••#•• 

Wry  rrt«p«vt(iiny,  your  obedient  acrvanti 

KkIP   \VlllTFi*l{l>, 

Aaidatd  Kwjitutr, 
Capt.  J.  <'  S\N*yiiuii. 

<.4fr;i«  !#/  Eiujitiffrf,  IK  S.  si. 


i.in-fKH  or  TiiK  camucn  (h.  c.)  immki)  ok  tk^dk. 

('amuk.v,  H.  ('..  AufptMf9,  taof. 

Peak  Sir:  Inrnniplianrt*  mitli  ytuir  n^jiirrt  in  Odnntitinn  with  |»ri>liniiimry  rxuini- 
natiiin  of  Wutfrt-**  iSiver,  Canitirn  tu  iti*  tiiniith.  t»«*  wouM  niHki*  tin*  foMiiuiii;:  ^taU** 
iiM-nt  in  nv^pl  l<»tlii*  piMeiKVtivf  o»iiina'n*ial  ini|MirlaM(v  of  titn-ani  aiiil  «>tlu*r  niatu*ni 
n*Utin^  t4i  thif*  Mihjivt. 

K«>vi|>lii  of  n»ttin  at  thiM  t4>wn  now  11>,0i^)  UiK's*.  and  I'^'tiniaU*  of  plimpin^  3,iNN) 
lialt-*  tiy  riviT.  \rry  rtitii«*r\:itivi*:  that  much  «i>iild  U*  iihiliMtl  and  no  ilonl»t  niurh 
'nrniiMHl.  lUf>i«li-it,  Hith  a  fnir  fn'itsht  rate.  75  ivnti*  tu  ?1.  n'lviptnof  town  i**m\*\  no 
douht  U*  inrn>Art««t  U*  :t(MNM»  nr  4<M)|ii)  halt'M,  ai*  pHx  iit  fn*i^'ht  rut**  in  |I..V)  imt  Imli* 
li»  |Hirtji.  When  vki*  haxl  U•a(^  ^n  river  U*f«>n'.  i'arr>iiii(  rution  at  T'l  o'htit  to  fl  |M*r 
l«h*.  railro;ul!i  nirt  rat*-?*  ICiiviptn  ex«ttilf«l  -lO.u'iii  Uiliti,  )Miat*>  rarryintf  T.Oini  t«> 
l(M«k)  l«hi«.  r>tiiiiut4»  «if  anntiul  fliipnirnt,  IS.iMNi  lialr.-  •  utt^m;  mill  prt*«ltii*tii  <'<i|iially 
ounM'r\'ative.  MilU  rmiF'iiinr  ninu*  4, MM)  baliv,  anil  nkan:tp>nicnt  would  ple<l)i:«*  In  Kit 
aintinnt  phtpiufnt  ulMivf  ^latisl. 

SliipnientH  of  rattle,  luniU*r,  rr«i«  tim,  naxal  rtorcv.  oak  »>taveti,  et«v.  will  U*  very 
laryiv  Tluiie  inl«'rivtf«  an* in«*n'a^in^,  with  ex<vption of  nnvul Mon-^.  and  will  U* «*iior- 
mouiily  develo|i«<d  by  Uiat,  an  Hiiiie  of  thr  flni*^  fiai^un*  and  {rniwi  lundti  in  tlu*  world 
an*  aloni;  thin  n\fr.  and  hay  and  (-atth*  inti'nf*ti«  an*  not  d4*vrtit|iiNl  ui*  Hhoiilil  U>  on 
arv'itiint  of  iihippin»;  fatiliti*^!  (in-at  tra«*titof  lianl  wimhI  will  )H*o|K*n  toniarkt*!.  We 
thiif*  fihow  tltut  till'  htitini'5t*  aln*ady  ht*n»  that  itin  an<l  will  U»  ple<te«il  to  lin«*iif  Kti*am- 
em  will  iHiy  u  vitv  h:md*Miiii«*  prutit:  Uwiih^H  tlit-M*.  othrr  iiitrnvti*  that  will  U*  vth*r- 
nioiuiK  diVflit|4if.  pr«"  hiring  a  rapidly  iin-rrA-iiii;  voluiiirof  litiHiiic?^.  Tht  n,  a|>iirt 
fmnithf'lirii  t  ;iiid  |H»«iii\«>  profit  fn>nio|HTatiti);  •-tiMfiii*r«.  tlit*  intlin'v't  Nivin^tiMNiiu- 
niunity.fbir  !••  litwrntl  railp4iil  fnMt:htK,  on  pi«Mlri  n<it  tthipiK"*!  by  river.  woiiM  ain<*iint 
totkiMii*  (I'-'t  <■<)  aitinially.  <Mi  mih*  iti-ni  ulone  ii*iittiinVaft«*r  •li'diit  tin»!anion!it  tii  In* 
ahipi^il  l>y  Umt,  p*'Uu*  14.iMii>  1ih!i*h  n>ninin  to  Im'  iihip|N-«l.  at  r**)  (fntf  Kixinir  }<«'r  l«:il«*, 
c^jiiiii  |7,i«ii>  A  Vi-ry  lofi-i'liTablf  fi'«'«liT  to  N^ti*  will  Im*  tin*  <''uni<li'n  l*n*^  I'nrk 
Coni|Mn\.  nuikiiikT  7.ttii>Vi«iii  !••  "^.m^t.^RRi  brii-k  iht  yrar.  IMant  in  Hitii.iti'*!  **u  iiaxica* 
ble  rn^-k.  rinpttiiu'  iiitii  rivrr  aUmt  1  niili*  in*1iiw'  briikvanl.  anil  i-an  iiiii-t  om- 
renit?ntly  f^hip  by  rivfr.  Xa^X  year  ihin  <*4tfiiiiuny  hhiti|M-i)  iiv«*r  *.'.<» to, immi  brirk  to 
CharliTittin  b>  railro^Ml.  and  if  ynii  ran  {{t't  fiiiippin^  hii'iliti«-H  (nn  ^liip  tlii<«  rntin* 
output  I  7.(iiMi.4Hii»  tlM*ri\  ai«  tht*n>  will  N*  a  lniv<'  dfiiian«l  fiir  brirk  in  that  xti-tiiin 
an«>tli«*r  \i':ir  W««.  tii»wt*\fr,  in  our  dt^^in-  t»t  iimk«*  \iTy  r-in-irwitix*-  i-tiit-Ji***.  »inlv 
claim  alHiut  Itaif  thi<i  uniount.  Of  niUfM*.  if  dt*mand  intTrofiti- plant  will  U*  enlurkriif, 
and  nltiiiNt  al<>n«'  m'>iiM  m'i-ti]iy  a  NuitV  tiin*'. 

Aniitht-r  matti-r  WDuldtlruw  >iiuratt«-titi>in  Mr.  A.  <i.  <'lark<*«>ti  i>i«*rat4^l  arotti>n- 
■r^l-tiil  mill  anil  f4'rtili/4*r  plant  at  a  ptai-i*  ralli**!  Wati*n>«\  aUMit  'J'l  iniU-n  |h'!«iw 
(lanifli'ii  III*  4>bLiiiit«l  •4<4**1  :iri>I  di«|HM4*il  nf  hi«  pn»<birt  by  Niat  uli»nir  n\«'r:  ri\«'r 
In-*  ••tiiihi*  iiittiavitrablt*  riM)«bn'<l  hi**  plant  unpniti  tabic*;  it  burm^l.  an^l  h«*  «*(MiM  not 
n*huild  ••ri  miitunt  of  im|Mi-»ibi:i(y  of  ilrawin;*  m*ii|  and  i!iri|iiii*ini;  pntibict  by  U>at. 
W«*  iiM-iitiiin  tlif^f-  (:ii  tj4  ti>  mil  vmir  attfntum  t<»  tin-  am<iiint  nf  liii-iiii-«^  u*  I'v  di*\fl- 
oiM**!  alitnt;  hm*  iif  rivi<r.  A**<>tir  i-!*timat4>  i<i  tiind«'Up4*n(iri'ly  nf  bu-in***-.-  at  thi'*  |Miiiit 
((*Amili'n>,  wt*  tliink  ut  l4•tt^t  f>ni*  thiril  oi*  mtn  h  bu-iMi-<*«  wntiM  tlfXi'ltip  al>>iii;  nvi*r 
■a  that  diifM*  hrn*. 

Yi>u  will  al«<»  ph<af»'  nnt4*  that,  in  makim;  iin  ittir  4*Ntimat«*  wi*  d*!  n^t  iin  In-h*  th4* 
tiital  ani'iunt  of  oiTnm«*n'«*of  (\iMid>*n.  but  uniy  tli«*  pni|»iirtiMii  in  tw*  )i  lim*  ••(  )>'t*iii4"vi 
that  Wf  i*«inH«Tvali\«'l\  f*<'tiiiiati*  will  In*  MhipiN**!  bv  rivi*r  imiiii*ili.ii«-l\ ,  aipl  if  Ui.tt 
lini'  unwell  maii.ih:*-*!  thi**  Mill  U-  iiuii  )i  i!trr<;u<4-«l.  1*114*  i*iiir«-n«4if  <'iiiii.|«  n  will  ajn^* 
to  i>tM-nit«*  a  lint*  uf  «tiMmc*r^  a*  •••■iiii  :i«  (t«i\friiiii*'rit  pntn  ^tn-aiii  in  pr*>|i4'r  intiibtinn 
|o do  Ml,  ami  that  thi-n*  will  thi'ii  Ik*  inimt<< I uitrly  available  for  phipiia-ut  annually 
41,tMI  Umw,  valut^l  at  H.lMi.tMI. 
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Inasmnch  as  the  United  States  Crovemment  has  undertaken  to  iniprove  the  Great 
Podee  River  from  Cheraw  down,  and  the  Ck)ngaree  River  from  Colambia  down, 
thereby  giving  these  places  the  relief  so  much  needed  in  the  way  of  water  transpor- 
tation, we  feel  that  our  request  to  improve  the  condition  of  the  Wateree  River  is  not 
unreasonable.  We  only  desire  that  the  same  improvements  be  made  on  the  Wateree 
River  as  on  the  above-mentioned  rivers. 

While  of  com-se  the  city  of  Colambia  is  more  important  than  Camden  from  a  com- 
mercial point  of  view,  still  we  believe  our  river  is  deeper  and  easier,  and  cheaper  of 
improvement  than  the  Congaree.  Cheraw  is  not  oi  equal  commercial  importance 
witli  Camden,  and  the  Great  Pedee  River  will  be  no  easier  of  improvement  than 
the  Wateree. 

We  therefore  think  it  would  be  a  hardship  to  be  left  with  our  river  unimprove<l, 
and  our  city  and  country  without  the  advantages  of  water  transportation  while  it  is 
famished  to  the  Congaree  and  Great  Pedee  country  on  either  siae  of  us. 

LIST  OF  BOATS  FORMERLY  OPERATED  ON  RIVER,  AND  REMARKS. 

Steamers  Oamdm  and  Tom  Salmond,  built  about  1837,  carrying  freight  and  passen- 
gers, were  built  to  make  outside  passage  to  Charleston.  Owners  found  in  miUcing 
them  seaworthv  that  they  were  too  large  for  profitable  use  on  river,  so  sold,  and  bought 
somewhat  smaller  boats  to  operate  through  Santee  Canal  to  Charleston.  These  bcMita 
(1839  to  1851)  the  Kershaw,  De  Kalb,  and  Wateree,  we  operated  very  profitably  (in 
some  years  earning  40  to  50  per  cent).  About  1851  Santee  Canal,  by  reason  of  neg- 
lect, became  unnavigable,  and  these  boats,  having  no  Charleston  connection,  were 
sold. 

About  1869  a  new  company  was  formed,  and  purchased  a  boat  called  the  lAUingloiu 
This  boat  connected  with  Santee  boats  and  did  a  good  business,  but  was  burned  and 
sunk.  Later  the  company  operated  the  John  M.  CoU,  but  river  was  so  neglected  and 
became  so  obstructed  oy  shoals  and  rafts  as  to  render  navigation  slow  and  difficult,  so 
it  was  abandoned. 

From  1837  until  boats  were  taken  off  river,  we  enjoyed  a  rate  of  freight  on  cotton 
to  ports  of  75  cents  to  $1  per  bale,  and  our  cotton  receipts  were  from  30,000  to  40,000 
bales  per  year.  Railroad  met  rate.  Boat  carried  about  one-fourth  and  railroad  about 
three-fourths  of  this  cotton.  Railroad  (the  South  Carolina),  which  met  this  rate, 
made  money,  the  Camden  branch  being,  we  understand,  the  best-paying  piece  of  ttie 
road.  To-day  we  have  four  systems  of  railroads — Southern,  Atlantic'Coast  Line,  Sea- 
board Air  Line,  and  Northwestern.  By  a  combination  and  pooling  of  interests  cotton 
rates  have  advanced  from  75  cents  to  $1.55  per  bale,  Camden  to  i>orts,  and  all  other 
goods  in  like  proportion.  By  rea.«on  of  this  discrimination  cotton  receipts  have  fallen 
from  40,000  to  20,000  bales  We  are  trying  to  upbuild  the  city  by  manufacturing 
inte  rests,  but  are  being  fought  by  the  railrcmds,  who  by  combination  are  constantly 
increa^jjng  friMght  rates;  for  instance,  taking  the  product  of  Columbia  Mills  to  New 
York,  through  Camden,  40  miles  farther,  for  41  cents,  and  charging  us  52  cents. 
Three  years  ago  even  our  mill  rate  to  New  York  w^asonly  41  cents,  name  as  Columbia. 
In  rt»ganl  to  river  navitration,  it  is  unnecessary  to  call  your  attention  to  the  fact  that 
since  candl,  recently  cut,  connecting  Santee  River  with  Winyah  liav,  the  trouble 
about  river  boats  going  outside  to  make  port  has  be<*n  obviated,  and  Wateree  boats 
would  connect  with  seagoing  steamers  at  Georgetown. 
Hoping  the  alM>ve  will  meet  with  your  favorable  consideration,  we  are, 
Yours,  truly, 

C.  J.  Shannon,  Jr.,  Chairmai^, 
A.  D.  Kennkdy, 
Hknry  Savaoe, 
£.  Miller  I^>ykin, 
Leo  Schrnk, 
G.  H.  Baum, 
M.  M.  Shannon, 
Committer  from  Board  of  Trade  on  Commerce  and  Xavigation» 
Reid  WnrrFORD,  Esi|., 

U.  S,  Assistant  Engineer, 


APPENDIX  O. 


IMPUOVKMKNT  OF  RIVKItS  ANI>  IIAUIU»|{S  IN  KARTKRN  (tKORGIA.  OP 
INSlhK  WATKR  ROITK  HCTWKKX  SAVANNAH.  (il-:oR<fIA.  AND  FKR- 
NANIMNA.  FIjORIHA.  ANI>  oF  CrMIiKRhAND  S4>rXl>.  GI*X)R(iIA  AND 
FIjORIDA. 


HHI^fHiT  OF  LIEVT.  i^tL.  JAMt>i  R  UUSS,  i'ltUPS  uF  KSdlSKERS, 
oFFlrKH  IS  rUAHUE,  Fitli  THE  FISVAL  YEAH  ESDISiS  JVSEsa,  0*04, 
WITH  OTHER  l^orVMESTS  HELATISU  ?>/  THE  WORKS, 

1.  S«vanruUi  llarUir.  (K*«irinA.  x.  linififiirirk  HaHMir.  <H*«)rvm. 

2.  S«VAiitijili     Rivrr,    Inflow    Aiiinu'U,       1*.  Iiii«i«lt»   wAt«*r  n»iit4*  U*twi*«*ii  Sa\*an- 

<tf««ir)rtii.  tiuti,    <ft*«ir)ria«    aiul     F«*nimnditui, 

X  Sttvanimh  Rivt«r.     A)M»Vf*     Aii|n»<tji,  Mtiri^Iii. 

OfNiiviA.  10.  (^iiiilN*Haii«l    .^mml.    iffoiyia    aimI 

4.  IlarUir  at  Ihmf*ti  An«l   D«»Uiv  Imr.  Flori«la. 

m 

i  at*«»ivui.  U.  Ri*iiii»viii|;  miiikfii  v«fw*lfi  or  rrmft  o!»- 

•V  AltaiiialiA  Rivvr.  <M«iinntt.  MnuiiiiK  or  i*ii<Uniri*riii«(  luiviicm- 

(l.  Oi>iii4*<»  Ri\«*r,  (tt'virtfia.  lion. 
7.  (Viiiulirit*  RivtT.  <M«t»r)ria. 

K\AMI>(Arii»N»«    AM»   MKVKY. 

12.  (*ltil»  and  riatitatioti  rn^ki*.  <  niirina.      14.  (M'litxv  Rivrr,  <m«<iivui. 

i:<.  Fn^ilrrifii  Riv«*r,  iM<«*nriA.  l.V  Ski«Mawav  Narn»«KH.  iM^^onna. 


rMTKD  StatI':.h  Knoinkkr  Ofku'k, 

(fF.NKRAi.:  I  Imvo  tho  honor  to  tmnMiiit  hcTewith  mv  anniuil  n*^N>rt 
for  tli«*  tiM^al  y<Mir  oiidin^  •liiiir  'MK  D.H>4,  u|>oii  Iho  works  of  tho  river 
ancl  ImrUir  iiiipn>vi*iiHMiU  in  niv  rhar^». 
Vorv  n»siwvtfull\\ 

•Iamks  U.  QriNX, 

Lifttt,   4  W.,  (  Wry  Mr  nf  KntjhufTn. 

Rri^.  (fi*n.  A.  Ma<*kknzik« 

i  *h iff*  t » f  Kmfiu * r/'M ,    f  \  S.  A . 


O  I. 

IMrRoVKMF.NT  «>F  SAVANNAH  1IARIU)R.  <iF^>R(aA. 
Ol'KKATlONS    mniNtS    TIIK    KIMAI.   YKAU    KNDIN<J    JTNK   :$«>,   VM^A. 

For  ft  fi«*Uiil<*<i  hist«»rv  of  tin*  uork  mm*  n*|)ort  of  tlM»  CliH'f  of  Kn^i 

nwD*  for  VMK\.  i«jr«v'*  lUH  11.V2. 

ifs:n> 
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Operations  during  the  past  fiscal  year  are  given  in  the  report  of 
Mr.  A.  S.  Cooper,  assistant  engineer,  herewith,  to  which  attention  is 
invited. 

At  the  close  of  the  fiscal  year  the  project  was  about  50  per  cent  com- 
pleted. 

COMMERCE   AND   NAVIGATION. 

Full  discussions  of  the  commerce  of  Savannah  were  given  in  the 
Reports  of  the  Chief  of  Engineers  for  1890,  pages  1252  and  1253,  and 
for  1897,  page  1497. 

The  regular  lines  of  steamships  established  between  this  port  and 
New  YorK,  Boston,  Baltimore,  and  Philadelphia  comprise  a  total  of 
17  steamers,  of  which  10  run  to  the  first-named  port,  making  an  occa- 
sional trip  to  Boston,  and  7  to  the  last-named  two.  During  the  calen- 
dar year  1903  they  made  445  round  trips  and  carried  863,232  tons  of 
freight.     They  also  handled  in  and  out  of  Savannah  24,508  passengers. 

On  the  inland  waters  there  are  a  number  of  small  steamers  plying 
between  Savannah  and  adjacent  ports,  besides  numerous  schooners  and 
small  sailboats.  It  is  estimated  that  for  the  year  1903  this  portion  of 
the  commerce  amounted  to  100,000  tons,  valued  at  $1,500,000. 

The  chief  articles  of  export  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  1903  were  as  follows:  Of  cotton, 
1,319,119  bales;  of  lumber,  208,250,839  feet;  and  of  naval  stores, 
188,393  barrels  of  turpentine  and  752,270  barrels  of  rosin. 

The  total  tonnage  or  the  port,  inward  and  outward  bound,  coastwise 
and  local,  during  1903  was  2,928,026  tons,  valued  at  ^173,275,346. 

The  shoaling  at  Tybee  knoll  causes  the  available  depth  to  the  sea 
to  suffer  a  loss.  The  improvement  so  far  completed  has,  however, 
progressed  in  a  satisfactory  manner.  The  project  depth  between  the 
city  and  Tybee  knoll  has  been  practically  obtained,  and  the  indications 
are  that  the  wide  channel  being  dredged  out  will  maintain  itself  by  the 
natural  scour,  with  slight  assistance  by  dredging.  It  is  believed  that 
the  new  seagoing  dredge  now  being  built  for  this  improvement  will 
be  able  to  dispose  of  the  accretions  in  the  portion  of  the  channel 
between  the  ends  of  th^  jetties  and  the  sea. 

The  available  balances  and  additional  appropriations  recommended 
will  be  applied  toward  the  completion  oi  all  dredging  provided  for 
under  the  present  project. 

Of  the  total  amount  expended  during  the  fiscal  year,  $279,951.54 
was  for  dredging  under  contract  with  P.  Sanford  Ross  (Incorporated), 
at  17.5  cents  per  cubic  yard,  and  $210,537.47  under  contract  with 
Atlantic,  Gulf  and  Pacific  Company,  at  16.9  cents  per  cubic  yard; 
$5,000  for  dredging  with  U.  S.  dredge  Camherland^  at  9.6  cents  per 
cubic  yard;  $26,305.24  for  constructing  mooring  dolphins  under 
contract;  $30,562.71  for  ro4)airs  to  tmining  walls  under  contract,  and 
$200,000  transferred  to  Maj.  J.  C.  Sanford,  Corps  of  Engineers,  on 
account  of  construction  of  dredge  for  Savannah  Harbor.  These 
amounts  include  contingencies,  with  the  exception  of  the  item  last 
mentioned. 
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Money  statement. 

July  1,  1903,  balance  unexpended $964,874.68 

Amount  allotted  August  25,  1903 — emergency  appropriation 5, 000. 00 

Amount  appropriate  by  sundry  civil  act  approved  April  28,  1904 105, 000. 00 

1, 064, 874. 68 
June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   547,377.06 

July  1,  1904,  balance  unexpended o317, 497.62 

July  1,  1904,  outstanding  liabilities 79,294.75 

July  1,  1904,  balance  available 238,202.87 


July  1,  1904,  amount  covered  l)y  uncompleted  contracts 262, 669. 21 


Amount  (estimated)  re<juired  for  completion  of  existing  project 175, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $175, 000. 00 

For  maintenance  of  improvement 100, 000. 00 

275, 000. 00 

Submitted  in  compliace  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT  AND   DATE   OF  ALL  APPROPRIATIONS. 

From  1826  up  to  the  date  of  the  22-f oot  plan  of  improvement  appro- 
priations amounting  to  $667,096.64  were  made  for  the  improvement  of 
the  harbor  and  for  the  removal  of  wrecks,  as  follows: 


By  act  of  Congress  of — 

March  18,  1826 $50,000.00 

March  3,  1829 24,490.00 

Julys,  1832 25,000.00 

Mar€h2,  1833 43.06 

March  2,  1833 8,430.62 

June28,  1834 30,000.00 

March  3,  1835 20,000.00 

July  7,  1838 15,000.00 


By  act  of  Congress  of — 

August  30,  1852 $40,000.00 

March  3,  1855 161,000.00 

June  10,  1872 50,000.00 

March  3,  1873 50,000.00 

February  27,  1874 193, 132. 96 

Total 667,096.64 


Under  the  22-foot  plan  of  improvement  the  following  appropriations 
were  made: 

By  act  of  Congress  of — 

June23,  1874 $50,000.00 

March  3,  1875 70,000.00 

August  14,  1876 62,000.00 

June  18,  1878 70,000.00 

March  1,  1879 100,000.00 

June  14,  1880 65,000.00 

March  3,  1881 65,000.00 

August  2,  1882 200,000.00 

July  5,  1884 200,000.00 

August  5,  1886 150,000.00 

August  11,  1888 180,000.00 


Unexpended  balance  of  last  appropriation  carried  to  new  project 


1, 212, 000. 00 
4, 035. 05 


Total 1,207,964.95 


a  $200,000  are  disbursed  by  Major  Sanford. 
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Under  the  26-foot  plan  of  improvement  the  following  appropriations 
have  been  made: 

By  act  of  Congress  of — 

Aujfust  11,  1888  (unexpended  balance) $4,035.05 

September  19,  1890 350,000.00 

July  13,  1892 318,750.00 

March  3,  1893 1,000,000.00 

August  18,  1894 975,000.00 

March  2,  1895 856,250.00 


3, 504, 035. 05 
Amount  deposited  by  clerk  of  United  States  circuit  court  for  the  south- 
ern district  of  Georgia,  March  20,  1895 500.00 


3, 504, 5,^5.  a5 
Unexpended  balan(!e  of  last  appropriation  carried  to  mcxlified  project.        44, 485. 06 


Total 3,460,049.99 

Under  the  modified  26-foot  project  for  improving  Savannah  Harbor 
the  following  appropriations  have  been  made: 

By  act  of  Congress  of — 

March  2,  1895  (unexpended  balance) $44,485.06 

June3, 189() 5,000.00 

June  4,  1897 350,000.00 

July  1,  1898 450,000.00 

March  3,  1899 $200,000.00 

50, 000. 00 

250, 000. 00 

June  13,  1902 50,000.00 

1,149,485.06 
Amount  deposited  to  credit  of  the  appropriation 301. 41 


Total 1,149,786.47 

Unexi)ended  balance  of  last  api)ropriations  carried  to  new  project 436, 867. 63 

Total r. 712,918.84 

Under  the  28-foot  plan  of  improvement  the  following  appropriations 
have  been  made: 

By  act  of  Congress  of — 

June  13,  1902  (unexpended  balance  from  last  appropriation) $436, 867. 63 

March  3,  1903 72(),O(K).0O 

June  6,  1900  (allotted  from  emergency  appropriation ) 5, 000. 00 

April  28,  1904 105,000.00 

1 ,  266, 867. 63 
Amount  received  from  *' Proceeds  of  Government  property''  Novem- 
ber 12,  1902 75.00 


Total 1,26(),942.63 

Grand  total 7,314,973.05 
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Gnidp. 

Qimntity. 

Weight. 

Value. 

Baia. 

i.m,»i 

76,980 

Pound). 
818, 288.  S» 
30,aOJ,.^21 

*%-Z-'Z 

1,B00,9H 

648. 4»,  850 

Destliukllon. 

Upland. 

Sett- 

Sola. 

168:957 

'IS 

BaUi. 

Grade. 

Coastwise 

Total. 

969,155 

Bala. 

f?i?-H7 

l.Me,«» 

•"■"■ 
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Under  the  20-foot  plan  of  improvement  the  following  appropriatioiis 
have  been  made: 

By  act  of  Conpresa  of — 

AiijniPt  11,  1888  (unexpende<l  balance) $4,085.06 

September  19,  18iK) 350,OOaOO 

July  13,  1892 319,750.0} 

March  3,  1893 1,000,000.00 

Aiij^iPt  18,  1894 975,000.00 

March  2,  1895 856,25a00 

3,501,035.05 

Amount  dejKwitcMl  })v  clerk  of  Unite<l  States  cin»uit  court  for  the  south- 
ern <li8trict  of  (uH/r>na,  March  2(),  1895 500.00 

3, 504,  ii35.  OS 

riiex{H*n(le4l  hahince  of  hiflt  appropriation  carried  to  modified  project.         44,485.06 

T<»tal 3, 460, 019. 9I» 

Under  the  modified  26-foot  project  for  improving  Savannah  Harbor 
tlie  following  appropriations  have  l)een  made: 

By  act  of  Conpresa  of — 

Man*h  2,  18SI5  ( unexpended  balance) $44, 485. 06 

June  3.  18^) 5,000.00 

June  4,  1897 ^50,000  00 

Julv  1,  1898 450,000.00 

March  3,  1899 $200,000.00 

50,000.00 

250, 000. 00 

June  13,  1902 50,000.00 

1.140,485.06 
Amount  <lcfM>fiit<'<l  to  cnnlit  of  the  appropriati<m 301.41 

Total l,I49,78i;.47 

rnexiKMidiMl  balance  of  last  appn)priati(mH  carried  to  new  project 436, 867.  fW 

Total 712,918.84 

Under  the  ^S-foot  plan  of  improvement  the  following  appropriations 
have  l)(»en  made: 

By  act  of  ( 'onirr(*f»s  of — 

Junt' 13,  HM>2  (un«»xpende<l  )>alance  from  lart  appropriation) $436,867.63 

Manli.J,  \m\ 720,0lH>.00 

.lniu'(i.  IIHM)  (all<»tt4Ml  from  emcriw*ncv  appn»priation) 5,0Ol).0l) 

April  28,  HKM '. 106.000.00 

1,266. 867.  «W 
Amount  ntH'ivtil  from  **Pro<*ce<lH  of  Govcniment  j)roiH'rtv'*  Novem- 

Ivr  12,  Um : 75.00 

Total 1,266,VM2.63 

(fraud  t.itJil 7,314,973.06 
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Logs  removed,  145. 

Dredge  No.  ^  is  a  hydraulic  dre<l>^e  an<i  wr>rke<l  night  and  day;  drcMige  No.  7  is  a 
clamHshell  dre<lge,  and  worked  night  and  dav  during  July  and  August,  1908,  and 
day  only  for  the  balance  of  the  time;  dredge  Ao.  7  is  a  (tlani-shell  dredge  and  worked 
days  only. 

From  this  table  it  will  1^  seen  that  the  total  amount  removeil  under  this  con- 
tract during  the  fiscaA  year  was  1,213,758.4  cubic  yards.  The  total  amount  done 
under  this  contract  to  June  3(),  1904,  is  1,696,293.8  cubic  yanis.  As  the  original 
estimate  for  the  localities  dredged  was  2,210,000  cubic  yanis,  there  was  a  saving  of 
513,706.2  cubic  yards.  This  difference  is  largely  due  to  the  fact  that  a  8loi)e  of  1  to 
7  was  allowed  for  on  the  sides  of  the  cut,  and  the  slope  actually  made  was  alx)ut  1 
to  4;  also  to  the  fact  that  the  dredging  was  not  done  to  a  depth  quite  as  di^p  as  esti- 
mated. No  work  has  as  yet  been  done  in  the  Quarantine  channel  on  this  contractt, 
where  there  is  about  950,000  cubic  yards  to  be  removed. 

Under  contract  with  P.  Sanford  Ross  (ln(!orporated),  work  was  continued  on  the 
section  from  Fort  Oglethori)e  to  Fort  Pulaski;  also  at  the  oyster  lump  on  Ty bee  knoll. 
This  contract  was  made  November  14,  1902,  and  two  supplemental  agreements  were 
drawn  on  October  26,  1903,  and  May  20,  1904.  The  work  in  detail  is  shown  by  the 
following  tables: 


Locality. 


Obfftmctions 

Upper  flats 

Pocket  flat8 , 

Lower  flatA 

Long  Island  croceing 
T>'bee  knoll 


Amount 

done  during 

flHcal  year. 


Cubic  vani*. 
211,323.3 
252,406.2 

85.018.8 
338,085.1 
691,223.8 

16,661.6 


Total 1,444,718.8 


Total  amount 

done  under 

contract. 


Original 
estimate. 


Cttbic  yardn. 
272, 872. 2 
399.406.2 

35,018.8 
353,969.7 
931,868.8 

16,661.6 


2,010,797.3 


Cubic  yard*. 
400.000.0 

I    1.000,000.0 

1,100,000.0 
300,000.0 


2,800,000.0 


Logs  removed,  37. 

Dredging  doiu  by  P.  Sanford  Boss  during  fiscal  year  ending  June  SO^  1904 j  Fort  Ogle 

thor])e  to  Tyhee  knoll. 


Date. 

^^'  ^-           cock. 

Dredge 
No.  7. 

Dredge 
No.  14. 

Dredge 
No.  4. 

Dredge  No. 
4  (Atlantic. 

Gulf  and 
PaclflcCo.). 

Total. 

1908. 
July 

Cubic  yard*.  Cubic  yn  rds. 
24,271.1        11  710  0 

Cubic  yards. 

Cubic  yards. 
56,597.4 
40.334.5 
40,083.5 
39,431.2 
20,475.6 
35,994.7 

35.412.5 
36,415.7 
31,761.6 
36,956.4 
19,312.7 

Cubic  yards. 
39,013.6 
36,888.6 
29,351.3 
35,195.5 
31,366.5 
32,729.3 

19,806.1 
10.979.3 
30,484.2 
29.178.4 
24,205.6 

Cubic  yards. 

Cubic  yards. 
131, 592. 1 

AnoriiRt                  .    _ 

20.580.0 
16,845.8 
26,588.8 
14,673.3 
16,023.6 

15,353.2 
16,457.2 
19,826.8 
17,049.7 
18,664.5 
5.989.3 

28,8-40.0 
21,317.0 
19,705.0 
28,636.0 
26,664.0 

14,736.0 

6,603.0 

18.312.5 

28,161.0 

126,643.1 

September 

October 

107, 597. 6 

120,920.6 

November 

95,150.4 

December 

29,564.0 

50,044.5 
14,830.0 

140, 975. 6 

190L 
January 

135,352.3 

February 

84,285.2 

Maitsh  .1 

9,814.8 
36,825.4 
29,628.6 
17,394.2 

110,199.9 

April 

"*22"5i6.'6' 

148,170.9 

M^y 

114,327.4 

June 

31,302.6  i      74,717.8 

129,503.8 

Total 

211,323.3 

204,683.5 

93,663.0 

392, 775. 8 

350,600.9 

191,672.3 

1,444,618.8 

Dredge  No.  i  is  a  scoop  dredge;  dredges  Nos.  7,  14,  and  4  are  clam-shell  dredges; 
dredges  No.  4  (Atlantic,  Gulf  and  Pacific  Company)  and  John  Bahcock  are  hydraulic 
dredges.    All  but  the  hydraulic  flredges  worked  days  only. 

Of  the  above  work  the  obstructions  and  flats  only  are  completed.  At  the  obstruc- 
tions 211,323.3  cubic  yards  were  dredged  during  the  year,  making  a  total  of  273,872.2 
cubic  yards  during  the  contract,  being  126,127.8  ciibic  yards  less  than  the  original 
amount  estimated  for. 

At  the  flats  there  was  removed  during  the  i»ast  fiscal  year  625,510.1  cubic  yards, 
making  a  total  of  788,394.7  cubic  yards  for  the  entire  contract,  being  211,605.3  cubic 
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yanlfl  lean  than  the  original  estimate.  These  estimates  liave  proven  too  laryi^t^  mainly 
on  account  of  the  slopes  in  obstmctions  channel  l)eing  h>HM  than  thr)s<'  iiHecl  in  esti- 
mating, an<l  alK)  bei*ause  the  cuts  were  not  made  quite  as  deei)  as  estimate<l  for. 

At  liOnjr  Island  crossing  501,223.8  cubic  yards  were  dre<lge<r  during  the  fi»*cal  year, 
making  a  total  for  the  contract  of  931,868.8  cubic  yards.  This  work  is  not  vet  <'om- 
pleti»<l,  then*  l)eing  almut  350,000  cubic  yards  to  \>e  dnnlged.  The  estimate  fien»  will 
then»fore  fall  short  alx)ut  200.000  cubic  yards.  This  was  (raum^l  |>artly  by  a  (!hange 
in  the  ranges  and  partly  by  snoaling  after  the  dredging  was  finisherl. 

At  the  Oyster  lump  <m  Tyl)ee  knoll  very  little  work  was  dtme,  there  l>eing  only 
1(),H61.6  cubic  yards  removed  during  the  fiscal  year.  It  is  not  likely  that  more  than 
250,000  cubic  yanis  will  l>e  nec(*8sary  to  l)e  removed  at  this  place. 

Most  of  the  work  done  under  these  two  contracts  show  very  little  shoaling.  At 
the  upper  end  of  the  work,  from  old  waterworks  down,  about  700  ftH»t,  the  cut  has 
lille<l  up  from  24  feet  at  mean  low  water  to  about  18  fec»t  at  meiin  low  water.  At 
I^ng  Island  crossing  there  has  been  al)Out  300,000  cubic  yanls  tilled  into  the  cut, 
mainly  in  the  lower  one-half.  The  work  of  re<lredging  this  has  already  l)egun. 
There  has  been  no  filling  anywhere  else  worth  mentioning. 

In  examining  the  inspection  and  estimate  surveys  made  this  year  and  comparing 
them  with  the  survey  of  1900,  I  notice  that  in  nearly  all  places  the  Imnks  a<lja(*ent 
to  the  cuts  have  scoured  off  considerablv;  in  s<mie  instamres  as  much  as  3  feet.  The 
({uantity  of  material  moved  from  these  banks  it  is  believe<l  is  much  larger  than  the 
ainoimt  de|K>sited  in  the  cuts  recently  made.  In  onler  to  accurately  <letermine 
what  is  taking  place  in  this  respect,  I  would  recommend  that  a  com))lete  survey  l)e 
made  of  the  harl>or  as  soon  as  all  of  the  dredging  is  a>inplete<l.  Such  a  survey 
would  cost  not  over  $2,000. 

On  September  1,  1903,  the  dredge  Cumfterland  began  work  on  Tybee  knoll,  under 
a  spcK'ial  allotment  of  $5,000,  made  August  25,  1903;  the  boat  was  ordereil  to  Fer- 
nandina,  however,  on  September  8,  1903.  During  these  eight  days  she  n*moved 
9,701  cubic  yards.  The  uredge  retume<l  on  Novemlwr  28,  19(W,  and  re!iiaine<l  on 
Tyl)ee  knoll  until  Januarv  9,  1904.  On  ai^count  of  broken  pumps  and  rudder  |>f>st 
there  was  only  thirteen  clays  work  done  during  this  time,  and  32,5i»rt  cubic  vards 
wen»  removed;  making  a  total  of  42,297  cubic  yards  removed  from  Tybee  knolf  dur- 
ing the  fiscal  year. 

MOORINCi    DOLPHINS. 

Work  was  (*ontinue<l  on  the  mooring  dolphins,  under  contract  with  Egan,  Smith 
&  Co.,  date<l  NovembtT  3,  1902,  and  work  was  completed  on  June  IW,  1904.  The 
total  amount  of  work  done  during  the  fis^ral  year  is  as  follows: 

Piles  driven: 

60-  foot  52 ! 

55-foot 125 

50-foot 196 

45-foot 221 

40-foot .3;i5 

35-foot 155 

Pile  driving,  linear  feet  penetration JiO.  677 

Luml)er: 

Prime,  insi>ection fwt  ]\.  M..  220, 4W 

Merchantable,  inspection <lo 12<>,  4JI2 

Iron IM»undH. .    1 1 2. 018.  08 

C'arlN>lineuni gallons. . .  676 

The  total  amount  of  material  placreil  in  the  two  dolphin.**  in  a**  follows: 

I^iles  «1  riven: 

60.foot 622 

55.foot ISO 

50-f«H>t     254 

45.foot 27t) 

40-fi>ot 42?» 

:i5-foot :^S8 

Pile  ilriving,  linear  fi»et  i>i*netrati<m 42. 574.  2 

Luml)er: 

Prime,  insi>ection feet  K  M . .  2S<).  7(») 

Men^hantable,  insiK^'tion «l« » UW,  tMHi 

Iron JM »nnds . .   I II .  iNl .  ss 

Oirbolineum iralltmH. .  s::i> 

The  upper  dolphin  (at  the  bight)  is  1,:{(X)  ftvt  long,  and  the  lower  one  (at  Venus 
Point)  1,^  feet  long. 


1-5^ 


To 


•urn  i-T 
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JETTY    WORK. 

On  January  2,  1904,  a  contract  for  repairs  to  the  jetties  was  entered  into  with 
Siinons-Mayrant  Company.  The  amount  of  rock  placed  under  tliiH  contract  is  aa 
follows: 

Cubic  yards. 

Venus  Point  training  wall S(S2, 49 

North  I-iong  Island  training  wall 4, 418. 94 

Cockspur  Island  training  wall 5, 117. 46 

Total 10,398.89 

There  will  be  about  12,000  cubic  yards  of  rock  used  in  all  under  this  contract,  and 
the  work  will  be  completed  about  July  15,  1904.  These  jetties  have  been  raised  to 
about  1.5  feet  above  mean  low  water,  the  return  face  at  the  shore  l>eing  at  about  3 
feet  above  mean  low  water. 

SELF-REGISTERING  TIDE  GAUCJES. 

During  the  past  year  and  a  small  part  of  the  previous  year,  self-registering  gauges 
have  lx?en  read  at  the  following  ^)lace8:  Fort  Pulaski,  Fort  Oglethorpe,  old  water- 
works, cross  tides  (upper),  cross  tides  (lower). 

The  records  from  these  gauges  are  nearly  all  worked  up  to  date.  Without  going  into 
details  at  this  time,  these  records  show  the  following  results: 

At  Fort  Pulaski  the  low- water  plane  has  been  raise<l  0.1  foot,  and  the  high-water 
plane  raised  0.18  foot,  making  an  increase  in  range  of  0.08  foot. 

At  Fort  Oglethorpe  the  records  are  badly  broken  and  not  all  worke^l  up  as 
yet.  Taking  one  year's  records,  up  to  last  December,  there  appears  to  be  a  raise  in 
f>oth  planes  of  the  same  amount,  viz,  0.28  foot,  leaving  the  range  the  same  as  before. 
At  tliat  time,  however,  the  dre<lging  had  not  yet  been  completed  at  obstructions 
and  repairs  to  South  Channel  dams  had  l)een  finished,  so  there  might  have  been  a 
rise  in  the  low-water  plane  at  that  time,  due  to  South  Channel  dams.  In  looking 
over  later  recortls,  not  yet  worked  up,  it  is  quite  evident  that  the  low-water  plane  at 
this  jxiint  has  been  lowered  again  by  the  dredging  done  at  obstructions  to  a  plane  a 
little  below  its  former  elevation. 

At  waterworks  the  records,  taken  before  dredging  l)egan  last  year,  show  only  a 
slight  lowering  of  the  low-water  plane  from  the  1894-95  plane.  During  the  time 
that  dredging  was  in  progress  the  records  show  a  lowering  of  this  plane  of  about  0.50 
foot,  and  since  the  dredging  was  complete<l  the  records  show  that  the  low- water  plane 
at  this  point  has  been  lowered  0.98  foot,  and  also  that  the  high-water  plane  has  been 
raised  0.13  ffx>t,  making  an  increase  in  range  of  1.11  foot  at  this  TX)int. 

At  cross  tides  upper  gauge  the  same  thing  has  taken  place,  and  in  nearly  the  same 
amount  of  change.  Here  the  records,  taken  after  dredging  was  completed,  show 
that  the  low-water  plane  has  been  lowered  1.12  feet,  and  the  high-water  i)lane  raised 
0.05  foot,  making  an  increase  in  range  of  1.17  feet. 

The  cross  tides  lower  gauge  has  been  read  only  two  months  and  the  recorrls  are 
not  as  complete  as  they  should  be,  but  from  what  has  been  taken  the  plane  of  low 
water  on  that  side  of  the  dam  appears  to  have  been  lowered  about  0.05  foot. 

In  view  of  the  fact  that  there  are  large  claims  against  the  Government  for  alleged 
damages  to  rice  lands  caused  by  the  harbor  improvements,  based  on  information  so 
radically  different  from  the  facte  shown  above,  1  desire  to  call  your  attention  to  the 
im|K)rtance  of  keepinisj'up  these  gauges,  and  working  up  the  information  shown  by 
them;  so  that  when  these  cases  come  into  court  again  this  otfice  will  be  in  a  position 
to  present  facts  based  upon  indisputable  evidence. 
Very  respectfully,  your  olxjdient  servant, 

A.  S.  Cooper, 

Asaiiflant  Engineer, 

Lieut.  Col.  James  B.  Quinn, 

Corpa  of  Engineers, 
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O2. 

IMPROVEMENT   OF   SAVANNAH   RIVER,  GEORGIA,  BELOW    AUGUSTA. 

At  the  close  of  tlie  fiscal  year  the  project  depth  can  be  carried  from 
Savannah  to  Augusta,  except  at  two  or  three  pliu'cs  where  the  con- 
trolling depth  at  an  ordinary  stage  of  summer  low  water  is  3  feet. 

As  the  total  amount  estimated  in  the  project  for  the  improvement 
of  this  stream  has  been  appropriated,  ana  as  further  training  dikes  and 
shore  protections  are  absolutely  necessary,  a  new  project  of  improve- 
ment will  be  required  to  carry  on  the  work. 

It  is  estimatea  that  for  the  completion  of  the  project,  as  approved  in 
1890,  there  will  be  required  the  further  sum  of  $75,000  in  addition  to 
the  amount  required  for  maintenance. 

It  is  further  recommended  that  a  survey  of  the  river  be  made  with 
a  view  to  providing  a  permanent  system  of  improvement  by  locks  and 
dams  for  the  upper  portion  of  the  river,  just  below  Augusta.  It  is 
estimated  that  tnis  survey  will  cost  $5,000. 

OPERATIONS   DURING  THE   FISCAL  YEAR  ENDING  JUNE   30,  1904. 

Work  was  continued  on  training  dikes  and  shore  protection  near 
Augusta,  under  the  contract  of  January  7,  1903,  with  A.  J.  Twiggs, 
until  September  7,  1903,  when  the  contract  was  completed.  In  this 
work,  which  consisted  chiefly  of  the  refilling  and  repairing  of  pre- 
viously constructed  dikes,  there  were  placed  9,137.6  cubic  ^-ards  of 
brush  bundles,  3,714.9  cubic  yards  of  stone,  11,360  feet  B.  M.  of  tim- 
ber, 568  pounds  of  iron  spikes,  and  600  linear  feet  of  piling.  The 
localities  on  the  river  where  this  work  was  carried  on  were  Gardners 
bar.  Kirks  bar.  Sand  Bar  Ferry,  Blue  House  bar,  and  Buggs  l)ar. 

The  snag  boat  TugaJoo  was  engaged  in  snagging  operations  for 
about  four  and  one-half  months  during  the  fiscal  year.  During  this 
time  she  removed  1,445  snags  and  129  stumps  from  the  channel,  cut 
1,126  overhanging  trees  and  93  logs,  and  girdled  335  trees  on  the  banks 
of  the  stream. 

The  capstan  engines  of  the  snag  boat  Tugalvo  w^ere  repaired  and  the 
deck  of  tne  boat  recalked. 

The  amount  expended  during  the  fiscal  year  in  connection  with  dike 
work  was  $15,897.99,  and  in  connection  with  snagging  operations 
$8,994.05.     These  amounts  include  contingencies. 

At  the  close  of  the  fiscal  year  the  approved  project  >va^  about  75  per 
cent  completed. 

COMMERCE   AND   NAVIGATION. 

A  detailed  statement  of  the  sources  of  the  commerce  of  this  river  is 
given  on  page  1331  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  and  on  page  1504  of  the  report  for  1897. 

During  the  calendar  year  1903  there  were  5  steamers  engaged  in 
river  traffic,  making  200  round  trips  between  Savannah  and  Augusta, 
and  carrying  60,487  tons  of  freight,  valued  at  $6,399,187. 

There  w^re  also  rec(*ived  at  Savannah  from  this  river,  in  small  boats 
and  lighters,  74,795  bushels  of  rice,  valued  at  §74,795.  The  increase 
in  tonnage  over  the  year  previous  was  4,957  tons. 

During  ihi\  sameVear  about  25,000,000  feet  B.  M.  of  timber  was 
rafted  down  the  river,  valued  at  about  $325,000. 
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July  1.  IWn,  ImIaiicv  iinoxpondcvl $:n.AaK.49 

Jiiii«>  :ii),  IMM,  aiutiuiit  ex|H*iiili>«l  iltiriiitc  tiMul  y««ttr,  fi>r  wurkHof  iiii|iMv<^ 

lufiit ' 24,HR2.m 

Jiilv  I,  IWM.  iMlance  iiiioxwikUnI ^ «,  rtlil.  45 

July  I,  IWM.  «HitHUUKlinK  ltm!»iliti(<fi l.:Ml.:i4 

.Inlv  I,  IWH,  Iwlniiw  mvailaMo -M'TVll 


Amount  that  (tin  tto  prvtitably  oxpon<1<N|  in  tlmral  y<<ar  (»n«iiiiK  Jum*  'My 
UOl,  fnr  uiaiiit4*nAti(*4*  of  iln|»n>vi*nient,  in  ttililltion  tn  th<»  l«laiiti< 

uni*x|»cn«lt«(l  July  I.  U^lM IH). (Nki. 00 

ISulimittiMl  in  nnnjiHanci*  with  n«^uin*nif»ntj*  <»fiRin«lry  civil  art  of  Jum* 
[    4»  IMC.  mill  of  i«i*ctiou  7  of  the  nvtT  an<l  harlM»r  mcXiA  IH^i. 

AMOI'NT  AND   DATK  OF  ALL  APPUOrWATlOXt*. 

Tndor  tho  ori^iiml  pmjiH't  for  impn>voinent  of  the  SnvHnniih  Rivor, 
tiloptcd  in  lssi»,  tht'  folliiwin^  Appn>priationd  wcro  iiiadc: 

liv  aii  4»f  I'onirn'w  of— 

Marrh  3,  1H8I $15,000.00 

Auxivt'A  IHKI'..^ 25,000.00 

Julv5.  IKH4 15,000.00 

A  uitirt  5,  I  SHU 15, 000. 00 

AuKUft  11,  1888 1M.0<X).00 


91,000.00 
l*m»x|N*ntU«il  lialan«>>  from  luht  appropriatinn,  carrit**!  t<»  m^m*  pmjivt....  19.91 

ToUl 90.9N0.09 

K«*«viv«^l  from  othrr  appnipriutiom*  for  um*  of  fiuM;  tioat 'J,  54 N).  00 

.liomirau* t«.4J«.0» 

Siiu*o  tho  oxi.*«tiii^  pn>j(M't  for  iiiiproving  tho  «Sivaniiiih  Kivor  wom 
aiifi|)tiHl  the  ftillowin^  appropriations  liavo  been  nuulo  for  thin  work: 

By  a«i  of  (\in(;n^wi  of — 

Aivui-t  II.  1»^**S  (UlnnivuiM'Xf-'iHh-n $19.91 

S'ptrmU-r  19,  lS9i» *i:>.0ll0.00 

July  i:t,  |HVi» :ri.0()i).00 

AiiihiM  is.  IS9I 15.UIO.0O 

Jum*:i.iwm 15,000.00 

Man  h  3.  I KW JO,  000. 00 

Junrtl.  1900 fi4.000.00 

Marth  :i.  r«»l ]4li).0(M).00 

JuiM*  'J?*.  1 91 C H#l.  tlOO.  00 

Total 3«0.019.9I 

Atiiontit  n*«'«M\i*<l  from  "  l*n*«'«*i^U  <if  <  fovi*riimt*nt  pr«i|N*rtv."  Nov«'iiilN'r 

1 1\  I  'a  rj 50. 4)0 


:W{0. 4)f»i.  91 


« iruinl  litlal 45;i,  .V»0. 4M) 


Naim*  an>l  aiMn*Ni  of  mnlnii-tor:  A    .1    Thiuv".  Auifu-ta.  <ta. 
t*harmi*li*r  ttf  witrk:  !>iki*  wi^rk. 
iHitt*  of  Appnival:  Jainuirv '.*'.*.  I*«).l. 
Work  Uviiri    Jainiary  L<  P.aU. 
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Completed:  September  7,  1903. 

Quantities:  110,000  linear  feet  piling,  at  4}  cents  per  linear  foot;  67,000  linear  feet 

Sile  driving,  at  8  cents  per  linear  foot;  32,000  feet  waling  and  cross-ties,  at  $24  -per 
[  feet;  3,000  pounds  wire  spikes,  at  6  cents  per  pound;  2,500  pounds  iron  wire,  at 
5  cents  per  pound;  39,000  cubic  yards  brush  bundles,  at  48  cents  per  cubic  yard; 
4,300  cubic  yards  mattress  weaving,  at  75  cents  per  cubic  yard;  9,500  cubic  yards 
stone,  at  $2.10  per  cubic  yaid. 


O3. 

IMPROVEMENT  OF  SAVANNAH  RIVER  ABOVE  AUGUSTA,  GEORGIA. 

The  Savannah  River  above  Augusta  is  navigable  only  by  pole  boats 
from  the  locks  7  miles  above  the  city  of  Augusta  to  Petersburg,  a 
distance  of  48  miles. 

So  far  as  is  known  no  deterioration  of  the  channel  has  taken  place 
during  the  past  vear,  though  it  is  probably  very  much  obstructed  by 
snags,  no  work  having  been  done  for  the  past  five  years.  The  chan- 
nel is  a  difficult  one,  and  $6,000  can  be  profitably  expended  in  its  im- 
provement during  the  fiscal  year  ending  June  30, 1906. 

No  work  was  done  during  the  past  fiscal  year. 

The  project  is  about  50  per  cent  completed. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tion recommended  toward  the  removal  of  obstructions  and  the  widen- 
ing and  straightening  of  the  channel. 

COMMERCE   AND  NAVIGATION. 

A  detailed  statement  of  the  commerce  tributary  to  this  river  is  given 
in  a  report  on  the  examination  and  survejr  of  the  river,  printed  as 
House  Executive  Document  No.  213,  Fifty -hrst  Congress,  first  session. 

The  freight  carried  on  the  river  consists  of  cotton,  grain,  fertilizers, 
and  general  merchandise.  In  1903  it  amounted  to  about  2,514  tons, 
valued  at  $212,887.51. 

Money  statement, 

July  1,  1903,  balance  unexpended $64. 46 

July  1,  1904,  balance  unexpended 64.45 


Amount  (estimated)  required  for  completion  of  existing  project 13, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

AMOUNT  AND  DATE   OF  ALL  APPROPRIATIONS. 

Under  the  original  project  of  improvement  of  Savannah  River  above 
Augusta,  adopted  in  1879,  the  following  appropriations  were  made: 

By  act  of  Congress  of — 

June  14,  1880 $16,000 

March  3,  1881 8,000 

August  2,  1882 15,000 

Total 39,000 
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Sinco  the  oxlstiii);  pni]o(*t  for  iiii|m>viii^  thiH  ixirtioii  of  4Savaniiiih 
Kivor  wuH  adoptiHl  tlu*  following  iippropriutionH  haw  )hhmi  iniide  for 
this  work: 

liy  aii  lif  lV»nirm«i  of— 

Julv  13.  iwrj 110,(100 

Aiiinwt  IK.  IKM «. two 

J II  lie  :i.  1  M»6 :\,itoo 

M«nh  3.  lSHi» I.tmo 

Toul JO.0U0 


1 


O4. 
IMrRoVKMKNT  OF  IIAKR4>K  AT  DAKIKN  ANI>  IN)|U)Y  IIAK.  <;KnK(ilA. 

Darion  HarlN>r  ist^onstitutedliy  tlmt  iM^rtionof  Dnrion  KivorlN*twoon 
tho  town  of  I>HrH*ii  and  IK>Ih)v  S)iih(l.  I)oIk>v  Imr  ronstitutrH  the 
n(*arpst  oc*rnn  rntramv  to  DurUMi  Ilar)N»r  and  tin*  Altanialia  Kiver. 
Tl1c^e  two  works  wen*  consolidato<l  hv  tho  ai*t  of  Coni^restji  approved 
«Iune  13,  1SN>2. 

OPRKATIONH   Dt'KINU   TIIE   Klm'AK  YKAR   EXDINO   JINK  30,  VMH. 

Dred^fin^  work  was  lM*};un  in  Ihirion  IlarlK>r  on  Alleu^t  N  1«H13. 
under  the  tHintnict  c»f  Man*h  2n  1{M)3«  with  (iiMir^e  T.^Varner,  ana 
(*oniph*t4Ml  NoveniiNT  2(n  ltHi3,  a  t4>tal  of  S3,H.M  euhu*  yards  of  material 
lieinff  reuiovinl.  ()n«'  liitndriHl  and  forty-three  hip4«  eneountercd  in 
dredjnnif.  wen*  also  nMuoved.  The  eost  of  this  work  was  U\i  eenti» 
|)er  euhie  yani  for  dntl^v'in^  and  t^i  for  «*a<*h  l<»^  removed. 

The  work  «if  n'lmirin^  the  sinir  dams  in  Darien  liarlior,  by  use  of 
hin*d  lalN>r  and  (ioveriuiient  plant,  wa.<^  lN*^un,  and  4,<nn»  euhle  yardM 
of  hnish  huntlh^s  wen*  nuuh*.  On  tlaLuarv  •k  l!H^.  work  wan  sum- 
N*ndiHl  and  the  plant  n*moved  to  CumlN'rland  S<iund«  (ieor^ia  and 
•"hirida,  for  enirr^Miry  work  on  ('umlN>rland  Island.  The  reiiairs  to 
the  spur  dams  will  U*  resuiniHl  in  Aujrust,  1*^^. 

No  ste|)s  wen*  taken  toward  the  impn>vement  of  the  ehannel  acroMH 
iKdioy  Iwr. 

The  iiro|iortion  of  the  appn)V4Hl  proje<*i  f<ir  I>arien  Ilarlmr  acvom- 
plisht'd  up  to  June  .*it».  ltH»4,  in  ulNiut  ^«>  |N*r  «*tMit  and  for  I>ol>ov  Imr 
nothinif,  it  Inmuit  neiVN^ary  toatmndon  tlu*  (portion  of  ehannel  pnnicmsly 
dnnliriHl. 

Au'»tm0htM,-'i){  the  4^^)JNNiHppn>priated  hy  art  of  .lune  13,  llHhf, 
for  I)Hrirn  llnrlMir  and  Dolioy  Imr.  the  sum  of  i^ijNNi  for  n*|mirs  to 
spur  dams  ami  ;$1s.«nni  fur  dn*d^in^,  in  a<ltlition  to  an  unexiM*nded 
lmlan<*iM>f  $ln.4i»,  wtTeaUottml  NovemlN*r  7,  P.Hii>,  for  Darien  itarlior. 
This  work  wa^  also  n*imlMir«^Mi  hy  the  aj>t>nipriation  for  ^*lniprovinff 
C^uulN•rland  Smnd,  tte<»r>:ia  and  FlorKifu''  hy  ^h'HHi  for  material 
tmnsfernil. 

An  allotment  (»f  $*JJNio  wa««  made  I>(N'f*mlNT  L'3,  ItHi.'t,  for  the  luir- 
pos<»  of  makiu)^  a  cnimplete  survey  of  l>olN»y  Imr  to  determine  the  licst 
nuite  for  a  ehannel  acniss  the  Imr. 

The  amount  ex|N*ndrd  tlurin^  the  tiM-al  y«mr  for  dnsl^in^  was 
fl*»,lH4.o:{,  ami  for  n*|mirs  to  •^pur  dani^  i^::.:Ci!*. I<;.  Th«*M*  amounts 
inelude  i*«intiiip*nrit***. 

It  is  pro|M»MNi  t«>  apply  available  Imlann^H  and  additional  appropria- 
licm  nvonuuended  in  obtaining  the  pntjeettnl  rliannel  thnui^h  the 
aboab  in  Uarieo  llarbur  by  dn^^in^f  and  reimirH  to  8pur  damtf  and  in 
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dredging  the  required  channel  through  Doboy  bar,  after  making  a 
complete  survey  of  the  locality. 

COMMERCE  AND  NAVIGATION. 

The  commerce  of  Darien  consists  almost,  entirely  of  timber.  A 
small  product  of  rice  and  naval  stores  is  shipped  from  that  point. 
A  daily  steamer  runs  to  Brunswick.  The  bulk  of  the  timber  passing 
through  Darien  Harbor  from  the  Altamaha  River  will  probably  cross 
Doboy  bar  when  the  improvement  is  complete.  When  the  timber  is 
gone,  which  is  a  matter  of  comparatively  a  few  years,  the  commerce 
will  probably  greatly  decrease. 

In  1903  the  commerce  of  Darien  Harbor  amounted  to  176,131  tons, 
valued  at  $1,154,597,  an  increase  over  the  year  previous  of  1,603  tons. 

Money  statements, 

DARIEN   HARBOR. 

July  1,  1903,  balance  unexpended $23,953.13 

Amount  received  from  appropriation  for  Cumberland  Sound,  Georgia  and 
Florida 1,500.00 

25, 453. 13 
June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       19, 493. 19 

July  1,  1904,  balance  unexpended 5, 959. 94 

July  1,  1904,  outstanding  liabilities 1,468.59 

July  1,  1904,  balance  available 3,491.35 


Amount  (estimated)  required  for  completion  of  existing  project 39, 500. 00 

Amount  that  can  be  profitably  expenae<i  in  fiscal  year  ending  June  30, 

orks  of  improvement,  in  addition  to  th    "    " 

jrl,  1904 

compliance  with  requirements  of  sundry 
4,  1897. 

DOBOY  BAR. 

Amount  allotted  from  appropriation  for  improving  harbor  at  Darien  and 
Doboy  bar,  Georgia $2,000.00 


1906.  for  works  of  improvement,  in  addition  to  the  balance  unex- 

'     pended  July  1,  1904 39,500.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 


July  1,  1904,  balance  unexpended 2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project («) 

CONSOLIDATED. 

July  1,  1903,  balance  imexpended $80,819.09 

Amount  received  from  appropriation  for  Cumberland  Sound,  Georgia 
and  Florida ' 1,500.00 


82, 319. 09 
June  30,  1904,  amount  exi)ended  during  fisoAl  vear,  for  works  of  im- 
provement  * 19,493.19 

July  1,1904,  balance  unexpended 62.825.90 

July  1,  1904,  outstanding  liabilities 1,468.59 

July  1,  1904,  balance  available 61,357.31 

Amount  (estimated )  require<l  for  completion  of  existing  project 39, 500. 00 

.\mount  that  can  l)e  profitably  exiwnded  in  fiscal  year  ending  Juno  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  nnex- 

pended  July  1,  1904 39,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


o  See  Darien  Harbor. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Previous  to  the  existing  project  there  was  appropriated  for  Darieii 
Harbor: 

By  act  of  Congress,  June  18,  1878 |8,000 

Since  the  existing  project  for  improving  this  work  was  adopted  the 
following  appropriations  have  been  made: 

September  19,  1890 $25,000 

July  13, 1892 25,000 

August  18,  1894 25,000 

June  3,  1896 20,000 

March  3,  1899 10,000 

From  the  appropriation  of  $30,000,  Darien  Harbor  and  Doboy  l)ar,  June  13, 

1902,  there  has  been  allotted,  November  7,  1902 24,000 

Total 129,000 

Amount  received  from  appropriation  for  Cumberland  Sound,  Georgia  and 
Florida 1,500 

130,500 
Grand  total 138,500 

Previous  to  the  existing  project  there  was  appropriated  for  Doboy  bar: 
By  act  of  Congress,  August  5, 1886 $5,795.40 

Since  the  existing  project  for  this  work  was  adopted  there  was  the 
following  appropriation  made: 

March  3,  1899 $70,000.00 

Unexpended  balance  carried  to  consolidated  appropriation  for  improving 
harbor  at  Darien  and  Doboy  bar 50, 865. 96 

Total 19  134. 04 

Amount  allotted  b^embeV 23,"  1€^^^  ".!!!.!"..]..!'. !.!..      2^000.00 

Total 21,134.04 

Grand  total 26,929.44 

Aggregate  of  appropriations  for  Darien  Harbor  and  Doboy  bar 220, 295. 40 


CONTRACT  IN   FORCE. 

CJontractor:  George  T.  "Warner,  Savannah^  Ga. 

Character  of  work:  Dredging  124, 000  cubic  yards. 

Rate:  16}  cents  per  cubic  yard. 

Date  of  approval:  April  lo,  1903. 

Work  begun:  August  8,  1903. 

Expires:  May  16,  1904. 

Completed:  November  26,  1903. 


COMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Darien,  (ia.,  from  January  1  to  Decf,mher  SI,  1903. 

Foreign  ports. 


Arrived 
Cleared 


Coastwise. 


No. 


28 


Tons. 


r»3.029 
10,91U 


Crew. 


7S7 
203 


American  veHseln.      Foreign  ve.s.sel8. 


No. 


Tons,    (Yew. 


No. 


Tons. 


17     21.675 
45  ,  G.\m) 


ToUil. 


Crew,  t  No.  •  Tons. 


323       70 


958 


I 


74,704 
7tJ,  510 


Crew. 


1.110 
1.1  (H 
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Timber  shipments  from  port  of  Darien,  Oa, 


Foreign. 

Coastwise. 

Total. 

Year. 

Superficial 
feet. 

Value. 

Superficial 
feet. 

9,638,181 

Value. 

SuperflctaJ 
feet 

VAloe. 

Jan.  1  to  Doc.  31.  1903 

66,G02.309 

f»ll,5T2 

1173, 4t)6 

76,240,440 

•1,OR6,078 

Commerce. 

Value  of  exports  and  imports $1, 164, 697. 00 

Total  collections 1,490.42 


05. 


IMPROVEMKXT  OF  ALTAMAHA  RIVER,  GFX)RGIA. 
OPERATIONS  DURING  THE   FI8CAL  YEAK  ENDING  JUNE  30,  1904. 

Surveys  were  made  of  three  small  shoals.  The  amount  expended 
during  the  tiscal  year  includes  cost  of  caring  for  plant,  tied  up  at 
Doctortown. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
80,  1904,  is  about  45  per  cent. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tion recommended  to  the  removal  of  snags,  stumps,  etc.,  the  cutting 
of  overhanging  trees,  and  the  removal  of  sand  bars  and  rock  shoals. 

The  amount  expended  during  the  fiscal  year  was,  for  surveys,  $488.65, 
and  for  care  of  plant,  IPS31.40.    These  sums  include  contingencies. 

Many  of  the  old  works  of  improvement  require  repairs,  several  rock 
shoals  need  to  l)e  removed,  adaitional  training  dikes  are  requiitnl,  and 
numerous  snags  and  overhanifing  trees  should  l)e  removed.  Thirty 
thousand  dollars  can  profitably'  l)e  expended  during  the  fiscal  year 
ending  June  30,  1906. 


COMMERCE  AND  NAVIGATION. 

The  principal  items  of  commerce  of  the  river  are  timber  and  naval 
stores  and  the  merchandise  necessary  to  supply  the  camps  of  the  pro- 
ducers of  those  articles. 

During  the  calendar  year  1908,  137,471,036  feet  B.  M.  of  timber 
were  rafted  down  the  river,  valued  at  abuut  $1,51 1 ,98s.  The  majority 
of  this  timber  came  from  the  Oconee  and  Ocmulgce  rivers  and  was 
rafted  down  the  Altamaha  to  mills  at  Darien  and  vicinity.  Fifty- 
seven  million  one  hundred  and  forty  thousand  three  hundred  and 
ninety-six  feet,  valued  at  about  1^571, •k)3,  originated  on  the  Altamaba. 

There  were  also  handled  about  12,630  tons  of  freight,  valued  at 
about  $690,000. 
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July  1.  IPrtl.  l«Um«v  unox|K*n<lnl $4,151.(»2 

JtiiH*  'M\  I!((M.  uiiioiiiit  i*x|  fii<l«*«l  tliiriiii;  fim'ml  v«-Ar.  fur  worki*  (»f  iinpniv(»< 

iiifiit .* i,:^'o.a5 


Jiilv  1.  IHW.  )miUiio«^  iiiirxiM»n<l<tl 2.h:«I.H7 

July  I.  HUH.  oiitKUmlinir  Imlnlititw * »W.(10 

July  I.  IWM Jmlwuv  Evmlalile l\rt:n.87 


Anioont  ((iitiinatcNi)  n^inin^il  for  «*«>inn)etioii  «>f  fxi^tiiiK  prnjiN*! 110,UUU.OO 

Ammint  thai  vnn  U*  |>n»Htal»ly  «*x|M*ii<U*f|  in  llmul  vttir  fudiii^  June  :ft), 
IWW,  in  Ailtlitifm  to  tht*  ImIauiv  uni*x|ic*n<lf>il  July  1,  1WV4: 

For  w«>rki«  i»f  im|»rov«'nM'nt 1 f30, 0(X>.  Oi) 

For  niaintciuuiiv  of  imimivvmi-nt 10,  OtM).  0() 

44).  000. 00 

Sulmiittt^tl  in  amipliano*  with  n'«)uinMn<*nt^  of  mimlry  civil  act  of  Juno 
,    4,  1«I7,  and  of  m*(*tion  7  of  the  riwr  ami  hartmr  ai-t'of  1W»0. 

AMOirNT  ANI>   OATK  OK  ALL  Ari*KOrRIATION8. 

Tndor  thr  ori^^inal  projot't  of  iinprovtMiKMit  of  the  Altaiiiahii  River, 
adopted  in  t^H4),  the  following  appropriationrt  were  made: 

By  act  I  if  Oinirniw  of-- 

Manh.'i.  1H8I ri.OOO.OO 

A  U|P  ift  1? .  I S82 1  :>.  01 H  K  00 

JalvA.  inm 20,  UN). 00 

A  W\<  5,  1  HHil 20, 000. 00 

AuKUftU,  18ti^ 10, 000.  (0 

70. 000.  (10 

rnt"X|«*niU^I  l«alantv  nf  la>»t  a|i|»ni|iriatiiin  (<]irri«*«l  t«>  m-u  finkj^rt 2£{.  41 

ToUl rt!»,770.W 

Siiuvtlieexi<<tiii):  projert  for  iiiiprovin^r  Altamaha  Kiver  was  adopted 
in  IMNi  till*  following  uppropriatioiiii  have  l>een  made  for  this  work: 

By  ai't  of  t*onim««  of 

Autriift  II.  1SS.H  Miufxitondo* I  balance) 1223.41 

H«MitiniUr  1^».  IH««0 ir>,000.00 

Julv  i:«.  Is»i2 15. OOO. 00 

Auiiint  |H.  I.HIM 10,000.00 

June;*.  iH'm 10.000.00 

Man*h  :i.  lH««f» «»,rt)0.  (W 

Jam* (I.  VA\^  iall<»tt«*<l  frtmi  «*iiii*ivtrir\  a|»|»M|iriuiion) 1), 000. 00 

Jane  13.  livj .' lo,ooo.oO 


ToUl 75.22:i.41 


Itranil  l..tal 145,000. 00 


0  6. 

IMPKOVKMKNT  oK  <Kt>NKK  UIVKH.  iSKoKinA. 
Thin  riviT  \s  trilnitarv  to  the  Altaniaha  Uivfr. 

■ 

orr.ltATIONH  l>l'UIN<i    TIIK    KIHC'AL   YKAK    KNDINO   Jl'XK  'M\  11H4. 

Then*  wert»  n»niovi»d  fn>m  the  chaiiiirl  'J.TlU  snajj**  and  I'.'C  stiinips, 
and  r>s*  lop*,  and  3,370  overlianpii);  tre4*ii  were  eiit  on  the  Ijunk.**  of  the 
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A  training  dike  850  feet  lon^  was  constructed  at  Bonny  Clabber  for 
the  removalof  a  sand  bar  at  tnat  place. 

Surveys  were  made  of  several  sand  bars,  with  a  view  to  their  future 
removal. 

The  work  done  during  the  fiscal  year  has  resulted  in  clearing  the 
channel  of  snags  and  logs  for  about  40  miles  between  the  Forks  and 
Dublin,  and  in  partially  removing  the  shoal  at  Bonny  Clabber  sand  bar. 

Of  the  total  amount  expended  during  the  fiscal  year,  $9,903.34  was 
for  snagging;  $3,215.18  for  construction  of  training  dike  and  $584.82 
for  survej's.    These  amounts  include  contingencies. 

The  proportion  of  the  approved  project  accomplished  up  to  June  80, 
1904,  is  about  40  per  cent. 

It  is  proposed  to  apply  available  balances  and  additional  appropria- 
tion recommended  to  the  removal  of  sna^  and  other  obstructions 
from  the  river  between  the  Forks  and  a  jpomt  25  miles  above  Dublin, 
and,  if  possible,  to  extend  the  work  to  Mnledgeville.  Also  to  remove 
rock  leases  just  alx)ve  Dublin. 

Rock  ledges  above  Dublin  and  long  sand  shoals  below  Milledgeville 
require  removal  and  the  channel  needs  improvement  at  several  places 
between  Dublin  and  the  Forks.  It  is  estimated  that  $30,000  can  be 
profitably  expended  for  works  of  improvement  during  the  fiscal  year 
ending  June  30, 1906. 

OOMMERCE  AND  NAVIGATION. 

The  Oconee  River  is  navigable  from  the  mouth  to  Milledgeville. 
During  the  vear  1908  the  steamers  plying  the  river  in  the  vicinity  of 
Dublin  handled  31,174  tons  of  freight,  valued  at  $1,241,802.  In  addi- 
tion to  this  there  were  rafted  down  the  river  during  the  same  year 
75,092,206  feet  B.  M.  of  timber,  valued  at  about  $844,092.  Except- 
ing the  timber  traflSc,  the  commerce  of  the  river  is  carried  on  in 
detached  segments  tributary  to  the  railroads  crossing  the  river. 

Money  statetnent. 

July  1,  1903,  balance  expended $17,963.83 

Amount  received  from  proceeds  of  Government  proj)erty 43. 00 


is,  006. 83 
June  30, 1904,  amount  expended  durinj?  fiscal  year,  for  works  of  iinj^rove- 
ment 13,703.34 


July  1,  1904,  lialance  unexpended 4, 303. 49 

July  1,  1904,  outistanding  liabilities 367.86 


July  1,  1904,  balance  available 3. 9^5. 63 


Amount  (estimated)  required  for  completion  of  existing  projtMt IL^J, 857. kau 

Amount  that  (*an  be  profitably  ex|H'n<ted  in  fiscal  year  cntling  June  30, 
1906,  in  addition  to  the  lialantt*  unexpended  July  1,  11K>4: 

For  works  of  improvement $.'$(),  0(H).  00 

For  maintenance  of  improvement 1(),0(K).  (Ml 

40,  (XX).  00 

Submitted  in  compliance  witli  requirements  of  sundr}*  <*ivil  act  uf  June 
.    4,1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Since  the  works  of  improvement  were  begun  the  following  appro- 
priations have  been  made: 

By  act  of  Congress  of — 

June  18,  1878 $10,000.00 

March  3,  1879 1,500.00 

June  14,  1880 1,500.00 

March  3,  1881 2,500.00 

August  2, 1882 5,000.00 

July  5,  1884 3,000.00 

August  5, 1886 9,000.00 

August  11, 1888 12,500.00 

Total : 45,000.00 

Unexpended  balance  from  last  appropriation  carried  to  new  project 177. 82 

Total 44,822.18 

Since  the  existing  project  for  improving  the  Oconee  River  was 
adopted  the  following  appropriations  nave  been  made  for  this  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended balance) 1177.82 

September  19,  1890 25,000.00 

July  13,  1892 25,000.00 

August  18, 1894 10,000.00 

June  3, 1896 10,000.00 

March  3,  1899 10,000.00 

June  6,  1900  (allotted  from  emorgency  appropriation) 3, 750. 00 

June  13, 1902 25,000.00 

Total 108,927.82 

Amount  received  from  proceeds  of  Government  property 43. 00 

Grand  total 153,793.00 


07. 

IMPROVEMENT  OF  OCMULGEE  RIVER,  GEORGIA. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Twenty -seven  snaes  and  3  stumps  were  removed  from  the  river 
channel,  and  72  overhanging  trees  and  2  logs  were  cut  on  the  banks  of 
the  stream. 

Three  spur  dams,  with  a  combined  length  of  400  feet,  were  con- 
structed at  Macon  bar,  and  the  training  dike  at  Buzzards  b^r  was 
repaired.  In  this  work  170  piles  were  driven,  and  4,000  cubic  yards 
of  bundled  brush  and  370  cubic  yards  of  stone  were  placed. 

There  were  removed  from  Colliers  Bluff  shoal  595  cubic  yards  of 
rock,  and  from  Tanyard  shoal  2,090  cubic  yards  of  rock. 

All  of  the  above  work  was  done  by  hired  labor  and  use  of  Govern- 
ment plant. 

Surveys  were  made  of  13  shoals  in  the  river  with  a  view  to  providing 
data  for  use  in  their  future  improvement. 

Of  the  total  amount  expended  during  the  fiscal  year  $2,777  wa?,  for 
dike  work,  $6,966.96  for  rock  removal,  $260  for  snagging,  and  $223 
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for  surveys.  These  amounts  include  contingencies.  This  expenditure 
has  resulted  in  greatly  improving  the  bad  conditions  previously  exist- 
ing in  the  river  just  above  Hawkinsville  and  just  below  Macon. 

It  is  proposed  to  appl}^  available  balances  and  additional  appropri- 
ation recommended  toward  the  removal  of  snags^  rock,  and  sana  shoals, 
revetting  caving  banks,  and  the  cutting  of  overhanging  trees,  princi- 
pally between  Hawkinsville  and  Macon. 

^  Tk  proportion  of  the  approved  project  accomplished  ap  to  Jane 
30,  11K)4,  is  alx)ut  80  per  cent. 

The  difficulty  in  maintaining  the  depth  at  the  upper  end  of  the  river 
at  Macon  is  in  preventing  erosion  of  the  banks,  and  to  overcome  this 
much  more  revetting  of.ttie  banks  will  have  to  be  done  than  was  esti- 
mated for  in  the  existing  project. 

Owin^  to  freshets,  unforseen  changes  in  the  channel,  and  damages 
to  the  dikes  and  dams  and  regulating  constructions,  it  will  be  necessary 
to  provide  further  funds  to  complete  the  improvement  as  originally 
planned,  which  improvement  should  be  continued  until  the  tenefits 
desired  are  realizea.  To  accomplish  this  the  sum  of  $75,000  should 
be  appropriated  for  prosecution  of  the  work,  and  the  further  sum  of 
$5,000  annually  for  maintenance. 

COMMERCE  AND  NAVIGATION. 

A  detailed  discussion  of  this  subject  will  be  found  on  pages  1478  to 
1484  of  the  Report  of  the  Chief  of  Engineers  for  1890,  and  page  1520 
of  the  same  report  for  1897. 

At  present  tncrc  is  no  navigation  at  all  between  Macon  and  Haw- 
kinsville, except  that  one  small  steamer  occasionally  goes  to  Macon. 

During  the  calendar  year  1903  the  steamers  plying  the  river  handled 
12,744  tons  of  freight,  valued  at  about  $408,370.  There  were  also 
rafted  down  the  river  35,807,822  feet  B.  \i.  of  timber,  valued  at  about 
$382,947. 

Money  statement. 

July  1,  1903,  balance  unexpended $13,137.96 

Amount  rwiei vtnl  from  procetHla  of  Government  property 43. 00 

Amount  reclaimed  by  Captain  Gillette 20.00 

13,200.96 
June  30, 1904,, amount  expende<l  during  fiscal  year,  for  works  of  improve- 
ment       9,215.96 

July  1.  1904,  Imlamv  unexwnded 3.985.00 

July  1,  1?MM,  out*«tandinK  liabilities 233.42 

July  1,  HMM,  balance  available 3,751.68 

I  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  'M), 
1906,  for  maintenance  of  improvement,  in  ad<lition  to  the  lialance  un- 
exiiendwl  July  1.  1904 :I0,000.00 
Submitted  in  compliamv  with  rtniuiremenU*  of  sundry  ciTil  act  of  June 
4,  1^1^  and  of  suction  7  of  the  river  and  harbor  act  of  li$99. 
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AMOUNT  AND  DATE  OF  ALL  APPROPRIATIONS. 

Upon  the  original  project  of  improvement  of  the  Ocmulgee  River, 
adopted  in  1876,  the  following  appropriations  were  made: 

By  act  of  OongreaB  of — 

AugofltU,  1876 $15,000.00 

June  18,  1878 15,000.00 

March  3,  1879 7,000.00 

June  14,  1880 7,000.00 

March  3,  1881 5,000.00 

August  2,  1882 5,000.00 

July  5,  1884 3,000.00 

August  5,  1886 7,500.00 

August  11,  1888 15,000.00 

Total 79,500.00 

Unexpended  balance  carried   forward    from  last  appropriation  to  new 
project 109.27 

Total 79,390.73 

Since  the  existing  project  for   improving  Ocmulgee  River  was 
adopted  tiie  following  appropriations  have  been  made  for  the  work: 

By  act  of  Congress  of — 

August  11,  1888  (unexpended  balance) $109.27 

September  19,  1890 30,000.00 

July  13,  1892 25,000.00 

August  18,  1894 10,000.00 

June  3,  1896 10,000.00 

March  3,  1899 20,000.00 

June  6,  1900 40,000.00 

March  3,  1901 40,000.00 

June^,  1902 56,000.00 

Total 231,109.27 

Total,  all  appropriations 310,500.00 

Amount  received  from  proceeds  of  Grovemment  property  November  12, 

1902 106.00 

Amount  received  from  proceeds  of  Government  property  October  28, 

1903 43.00 

Amount  reclaimed  by  Captain  Gillette 20.00 

Grand  total 310,669.00 


0  8. 

IMPROVEMENT  OF  BRUNSWICK  HARBOR,  GEORGIA. 

Appi'opriations  for  this  improvement  under  the  Engineer  Depart- 
ment have  heretofore  been  made  for  the  removal  of  a  shoal  in  East 
River  opposite  the  lower  part  of  the  city.  The  act  of  Congress 
approved  June  13,  1902,  provided  also  for  the  improvement  of  the 
bar,  which  work  had  theretofore  been  carried  on  by  direct  contract 
between  Congress  and  a  private  individual.  *  *  *  It  also  pro- 
vided for  dr^ging  in  Academy  Creek  to  an  amount  not  to  exceed 
$5,000. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Dredging  operations  have  been  continued  throughout  the  fiscal  year, 
in  the  inner  harbor,  bv  the  Morris  &  Cumings  Dredging  Company, 
under  their  contract  of  November  19, 1902,  the  total  amount  of  material 
removed  being  243,289.3  cubic  yards.  This  work  has  resulted  in  a 
channel  through  the  long  shoal  in  E^t  Kiver  with  a  minimum  width 
of  150  feet  and  a  least  depth  of  21  feet  at  mean  low  water.  The 
mean  rise  and  fall  of  the  tide  in  the  inner  harbor  is  7  feet.  The 
dredging  here  is  about  75  per  cent  completed.  A  map,*  showing 
progress  of  the  work,  accompanies  this  report. 

The  small  amount  of  dredging  done  in  Academy  Creek  during  the 
previous  fiscal  year  created  a  narrow  channel  about  30  feet  wide  with 
a  depth  of  onlj  18  feet  at  mean  low  water.  This  has  shoaled  in  places 
so  that  there  is  now  only  15  feet  at  mean  low  water. 

The  training  wall  is  in  good  condition,  but  would  be  much  more 
effective  if  raised  about  2  feet. 

The  U.  S.  dredge  Cumberland  removed  from  the  main  shoal  on 
Brunswick  outer  bar,  between  Januarv  12,  1904,  and  April  13,  1904, 
141^472  cubic  yards  of  material,  completing  about  40  per  cent  of  the 
project.  This  work  has  resulted  in  a  navigable  channel  across  the 
outer,  or  Goodyear,  shoal  with  a  controlling  depth  of  19  feet  at  mean 
low  water.  On  the  inner  shoal  of  the  old  c^nnel  now  in  use  the  con- 
trolling depth  is  18  feet  at  mean  low  water.  In  April,  1904,  the  Cum- 
herland  was  transferred  to  emergency  work  in  the  Delaware  River, 
under  orders  of  Maj.  J.  C.  Sanfoid,  Corps  of  Engineers. 

A  map  showing  conditions  on  the  outer  bar  accomranies  this  report. 

A  combination  boat  and  storehouse  was  constructea  at  a  cost  of  feoo. 

The  suboflSce,  located  at  Fernandina,  Fla.,  was  removed  to  the  new 
Government  building  at  Brunswick. 

Of  the  total  amount  expended  during  the  fiscal  year  $51,753.96  was 
for  dredging  under  contract  at  20  cents  per  cubic  yard;  $15,305.45  for 
operating  the  U.  S.  dredge  Cumherlana^  the  cost  per  cubic  yard  for 
dredging  being  9.8  cents,  and  $500  for  the  construction  of  combined 
boat  and  storenouse.     These  amounts  include  contingencies. 

It  is  proposed  to  expend  the  available  balances  and  additional  appro- 
priation  recommendea  in  completing  and  maintaining  the  improvement 
of  Brunswick  inner  harbor  and  outer  })ar  by  dredging  and  the  raising 
of  the  training  wall,  and  providing  a  channel  of  the  requisite  width 
and  depth  in  Academy  Creek. 

COMMERCE   AND  NAVIGATION. 

Information  in  regard  to  the  commerce  of  Brunswick  l)ofore  the 
improvement  will  be  found  on  page  1523  of  the  Report  of  the  Chief 
of  Engineers  for  1897. 

The  chief  articles  of  exj)ort  are  cotton,  lumber,  and  naval  stores,  of 
which  the  shipments  for  the  year  11M»3  were  as  follows:  Of  cotton, 
138,245  bales;  of  lum})er,  318,742,316  feet,  and  of  naval  stores,  58,174 
barrels  of  turpentine  and  11>7,108  barrels  of  rosin. 

The  regular  lines  of  steamships  established  l)otween  this  port  and 
New  YorK  and  Boston  comprise  a  total  of  12  steamers.  During  the 
year  1903  they  made  100  round  trips  and  carried  150,543  tons  of  freight. 

J  2sot  prinUfd. 
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On  the  inland  watere  there  are  a  number  of  small  steamers  plying 
between  Brunswick  and  adjacent  ports,  besides  numerous  schooners 
and  small  sailboats.  It  is  estimated  that  for  the  year  1903  this  portion 
of  the  commerce  amounted  to  17,470  tons,  valued  at  W,747.000. 

The  total  tonnage  of  the  port,  inward  and  outward  bouna,  coastwise 
and  foreign,  during  1903  was  1,502,996  tons,  valued  at  $30,923,932. 

Money  statement. 

July  1,  1903,  balance  unexpended $137,490.39 

June  ^,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      67,059.41 

July  1,  1904,  balance  unexpended 70,430.98 

July  1,  1904,  outstanding  liabilities 18,637.42 

July  1,  1904,  balance  available 51,793.66 

July  1,  1904,  amount  covered  by  uncompleted  contracts 26, 043. 45 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 40,000.00 

Submitted  in  compliaiice  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMOUNT  AND  DATE  OF  ALL  APPROPRL^TIGNS. 

Since  the  work  of  improvement  was  begun  the  following  appropria- 
tions have  been  made: 

By  act  of  Congress  of— 

July  4,  1836 $10,000 

March  3,  1879 20,000 

June  14,  1880 10,000 

March  3,  1881 5,000 

August  2,  1882 25, 000 

July  5,  1884 10,000 

August  5,  1886 22,500 

August  11,  1888 35,000 

September  19,  1890 35,000 

July  13,  1892 27,500 

Total 200,000 

For  maintenance: 

August  18,  1894 10,000 

June  3,  1896 15,000 

March  3,  1899 10,000 


Aggregate 235,000 

By  act  of  Congress  of  June  13,  1902: 

Outer  bar $40,000 

Inner  harbor 120,000 

Academy  Creek 5, 000 

165, 000 

Total  of  all  appropriations 400, 000 


CONTKACT   IN   FORCE. 

Name  and  address  of  contractor:  Morris  &  Cumings  Dredging  Company,  New 
York,  N.  Y. 
Character  and  amount  of  work:  560,000  cubic  yards;  dredging. 
Rate  per  cubic  yard:  20  cents. 
Date  of  approval:  December  11,  1902. 
Work  begun:  February  19,  1903. 
Expires:  March  19,  1904. « 

^Time  of  completion  extended;  no  si)ecific  date  fixed. 
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rr»MMERCIAL   STATISTICS. 

Ar^'ffUjf  nnd  rharnni*ejt  of  resJ^h  a/i'J  rtunmerre  at  BnintH^ckj  Ga.,  190S. 


Foreign  ports. 


American  vesRel*. 


Foreign  reateb*. 


ToUl. 


>''».     Torj*.     Crew.  No.    Tom».    Crew. ;  Xo. '   Ton*.     Crew.  Sa 


Tons. 


Arr.vwJ f/f£     fn^.VTi    10.301     2r»     13.510        jio       72      W.OW»     1.087     6M     7-18, «0 

r.'Af:^ .%t     fXU.Tifi     9.S»      •!>       -J.9»X)  17,109     109.>W     1.A06     7?S  j  735.546 

I  I 


Crew. 


11.M8 


Commfrre  (coattirise  anrl  foreign)^  1903, 

Vmlwr  of  erporti! $16,347,060.00 

ValijiT  of  im[ir,rtf? 12,829,951.00 

Total  rr>liection 6,591.54 

Sialfi/nefU  of  rrreijtts  of  unml  iitorfi*^  1003. 

ll/K-i  n yiarreli . .  197, 108 

Hpiritij do 58,174 


O  9. 

JMI'KOVKMENT    OF    IXSIDK    W.VTER    ROUTE    BETWEEN    SAVANNAH, 

(\VA)\lii\\,  AND  KEKNANDINA,  FLORIDA. 

'V\\i\  dcf.scription  of  this  route  will  be  found  in  the  Report  of  the  Chief 
of  Kn^inncTs  for  11K>0,  pa|^e  1953,  and  the  waters  forming  it  are  also 
shown  on  Oiast  Survey  Charts  Nos.  156  and  157. 

OPKKATIONH   DUUINO   THE   FISCAL  YEAR  ENDING   JUNE   30,   1904. 

Dredging  operations  were  ])e|run  on  December  7, 1903,  by  Geor^ifeT. 
Warner,  under  his  contiwt  of  March  28,  1903,  and  continued  up  to 
April  L  1JK>4,  at  which  time  work  was  susiwnded  owing  to  the  seizure 
by  the  l.'nitecl  Stat<js  marshal  of  the  dredw,  which  the  contractor  had 
cliartered,  in  connection  with  li^^^al  proceedings  involving  the  owner  of 
the  dredge.  At  the  close  of  the  fiscal  year  the  contractor  had  not  been 
abl(»,  to  se^'urcj  another  dredge  with  which  to  complete  his  contract. 
During  Ihc^  time  the  contractor  was  at  work  he  removed  a  total  of 
53,129  cubi(!  vards  from  Jekvl  Creek  and  3,500  cubic  vards  from  the 
Dividings.  There,  still  remain  about  9,o()0  cubic  yards  to  be  removed 
from  this  latter  locality  muler  the  contract. 

The  proportion  of  tHe  approved  project  accomplished  up  to  June  30, 
1904,  is  50  iM»r  cent. 

The  amount  expended  during  the  fiscal  year,  Jl  1,91 7. 86,  was  for 
dredging  under  contra<'t,  at  163  cents  per  cubic  yard,  and  includes 
(contingencies. 

It  is  propostMl  to  a])ply  available  balance^j  and  additional  appropria- 
tion recommended  towarcl  completing  the  dredging  at  the  Dividings  and 


blo,  provided  it  can  lio  effccUHl  at  ii  awi  not  j^ivatly  in  exc-etiH  of  the 
dbitrirt  uftirer*!4  proliniinnrv  «>Htiiimto.  The  lioard  therefore  ret-om- 
mendn  that  SThni  In>  nllottcnl  th««  diHtrict  otticMT  to  enable  him  to  make 
a8urve\\  with  accurate  estiniati*  of  cost,  and  tliat  he  lie  nH|uested  to 
investipite  and  n*|)ort  luon*  in  detail  the  volume  and  rliaracter  of 
commertM*  tliat  would  pmlialily  make  us«*  of  the  piT>poMHl  channel. 
Am  the  projei^t  for  the  inside  route  fi*om  Savannah  to  temandina  con- 
templatf'K  a  <le|>th  of  7  feet  tlu'  lioanl  nM|uestj<i  that  the  district  offii*er 
lie  a-skiHi  to  pn'imn*  an  estimate  of  the  c*ost  of  a  T-f<K>t  clianneK  as  well 
as  of  the  r>  f<M>t  cimnnel  pn>f)os4Hl  within,  and  to  re|K)rt  his  opinion  aa 
to  the  deairahilitv  of  a  T-f<x)t  channel. 
For  the  Ikmrd*: 

ClIAH.  tl.  Allkn\ 

Sffiior  jffftif>*'r  iff  tAf  lioiird, 

[Thlnl  iii(|4ir««>mc«l.] 

Offk'k  Ciiikf  ok  Kmsinkkks,  r.  S.  Akmt, 

Aui/Nnf  JS,  190S. 

Ilt^Iiect fully  submitted  to  the  Ss»n»tary  of  War. 

This  is  a  re|K>i1  on  preliminary  exammation  of  Club  and  Plantatioo 
creeks,  (leorj^ia^  authoriztnl  bv  the  river  and  liarlior  act  approved 
June  13,  VMH, 

Inviting  attention  to  the  re|>ort  f>f  the  Board  of  Rn^ineera  for 
Rivers  and  IlarlNir**,  in  the  pHH^inhn};  indona^menL  I  ret^ouimend  that 
a  survey  of  the  l(M-ality,  a<«  pn>|M>sfHl,  In*  authorized. 

Fkkdrric  V,  Abbot, 

.  \vt!ng  Chi^ of  Enginetr^. 

|K«>tirtli  liHtitm-mi*nt  | 

War  Drpartmrnt, 

Approv«Hl  a<«  n*c<>mnn»nde<l  by  the  At*tin^  Chief  of  Knj^uieers. 

UoiiKKT  Shaw  Olivkk, 
Art t mi  >Wrtt«iru  of  War. 

!  Fifth  iit«lt»r«t'm**nl  l 

Waii  Dkpartmrxt, 

OrKICK   UK  TIIK   (*IIIKF  OF    KnoINRRRA, 

WiOihlmjUm^  ihttJAt'r  19^  190S. 

Kespectfully  retnnMti  to  the  Ikiard  of  Kn^^ineers  for  Rivers  and 
llarlMirs,  with  n^port  of  survey  and  estimates,  as  re<-«>mmended. 
By  commaml  of  Bri^;.  <ten.  Gillespie: 

H.  F.  IfomRS, 
Miti*o\  (  WjMi  nf  Kngineer$. 

:sitth  indnffwrnrnt] 

lioAKO  OF    KN<tINRKKS   VOK  RiVRKH  AN1>   IlARBORa, 

WaMhimjUm^  IK  f'.,  I^^rtnhrr  J^  1903. 

Reape4*tfully  n*turned  to  the  Chief  of  Kni^net^rs,  United  States  Anuy. 
The  a4*(*tim|Miny  injr  n'|M>rt  on  a  ^urvey  oi  Club  ami  Pfaintation  ci 
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Since  the  existing  project  for  improving  thin  route  was  adopted  four 
appropriations,  aggregating  $64,000,  have  been  made,  as  follows: 

Inside  route: 

Act  of  CongresB  appro vckI — 

July  13, 1892 $16,000.00 

August  18, 1894 20,000.00 

June  3,  1896 14,000.00 

June  13,  1902 15,000.00 

64,000.00 
Making  a  total  of 135, 108.  77 


CX)NTRACT   IN    FORCE. 


Contractor:  Geoi*ge  T.  Warner,  Savannah,  Ga. 
Character  of  work:  Dredging — ^93,000  cubic  yards. 
Rate:  16}  cents  per  cubic  vuti. 
Date  of  approval:  April  16,  1903. 
Work  begun:  December  7,  1903. 
Expires:  May  16,  1904. « 


O    ID. 

IMPROVEMENT  OF  CUMBERLAND  SOUND,  GF/)RGIA  AND  FLORIDA. 

The  entrance  to  Cumberland  Sound  is  situated  between  Cumberland 
Island,  Geor^a,  and  Amelia  Island,  Florida.  The  principal  port  b 
Fernandina,  m  the  State  of  Florida. 

OPERATIONS   DURING   THE   FISCAL  YEAR   ENDING   JUNE   30,  1904. 

Dre(l{fhuj. — The  U.  S.  dredge  Cumhtrhxnd  removed  166,479  cubic 
yards  of  material  from  the  north  jetty  channel  during  the  months  of 
Septeml)er,  October,  and  November,  1903.  The  working  of  the 
dredge  was  very  much  delayed  by  the  brcAking  of  the  suction  pumps, 
caused  from  faulty  construction  of  the  valve  gearing  of  distnl)uting 
pipes. 

Jetty  worlc, — At  the  north  jetty  there  were  placed  under  contract 
with  Christie,  Lowe  &  llevworth  1,499.91  tons  of  tirst-dass  stone  to 
raise  low  places  in  the  jetty;  6,922.5  tons  of  second-class  and  third- 
class  stone  for  ripnipping  portions  of  the  south  side  of  the  jetty  to 
prevent  scouring  and  undermining,  and  1,685.3  tons  of  second-class 
stone  on  the  shore  end,  l>ctween  nigh  and  low  water  marks,  where 
much  settling  was  taking  place  and  the  jetty  lx?ing  flunked.  At  the 
south  jetty  the  contractors  placed  513.29  tons  or  stone  to  till  low 
places. 

The  contract  for  the  construction  of  the  jetties  was  completed  August 
7,  1903.  The  total  amount  of  stone  placed  on  the  two  jetties  under 
the  contrai't  was  376,9s7.m2  tons  of  hrst  class,  2ol,329.17  tons  second 
class,  and  I00,6t)4.57  tons  third  class. 

To  prevent  undermining  and  flanking  of  the  shore  end  of  the  north 

oExteiideti;  no  8iH.vitii*  date  tixeil. 
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jetty «  where  nettlenicnt  was  rapidly  taking  place,  i^Ml.9  toil'* of  stone 
were  placed  and  l«5(N»Hand  liatfH  and  'MH)  cuhir  yanlnof  hru^h  were 
UHed  to  sUm  the  flow  of  water  through  the  jetty.  This  work  wa^  done 
hy  hired  laiNir  and  the  pun-hant*  of  nmterials  in  i>uimi  market. 
'  /trrtir/t  tm  (^mht'Hitnd  Mttm/.  Tlie  bn*aoh  in  tiie  lieach  on  Cuniber- 
lantl  Inland,  n^fernni  to  on  |mge  116S*  of  the  Annual  Ke|M>rt  of  the 
(Miief  of  Engineers  for  VMK\^  dee^M^niKl  and  widened  so  rapidly  in  the 
fall  of  1)103  that  the  safety  of  the  iniprovenientfl  in  ruml>eriand  Sound 
was  threatened,  and  it  lNM*anie  ne<*esssiry  to  take  ioiiuediate  ste|)s  to 
rk>se  the  hreach  hy  the  conMrurtion  of  a  dike.  Kmergenry  contracts 
wen'entennl  into  with  Mi*rrill-Stevenslompany,  of  Jacksonville,  Fla., 
on  January  i^  1H<4.  fttr  the  furnishing  «>f  piling*  in  niace,  in  dike,  and 
with  K<Nierick  Ct.  Ko^s,  of  the  same  pla^^*,  for  furnishing  the  nect^ssary 
stone.  Tnder  thes4'  twi»  in>iitnu-ts  1,*J(N»  piling  were  driven  and  2oMH) 
euhie  yanis  of  stone  furnished.  The  (*ontnirt  with  Koderiek  (f.  Kosh 
was  (*omnletiHi  April  1,  11^)4,  and  that  with  Merrill-Stevens  Com|iany 
on  April  IH,  11K»4.  It  was  afterwards  found  net^eshary  to  further 
extend  the  dike,  and  an  arrang<*nM*nt  was  made  with  the  pn^vious 
rontrartors  to  drive  the  necessary  piling  and  furnish  the  aaditional 
stone a.H  o{ien  market  jiurrhases  at  t)revi<ms eontraet  rates.  Tnder  this 
arrangtMiient  an  additional  1,434  piles  were  driven  and  1  ,So3  ruhie  yards 
of  stone  furni?«lie<l.  The  making  of  the  necessary  brush  bundles  and 
the  placing  of  thesi*  and  the  stime  in  the  dike  was  done  by  hinnl  laUir. 

On  June  IMK  VM^.  all  piling  re<|uinHl  for  the  dike  liad  Inmmi  driven 
and  the  brush  and  stone  tilling  had  Imhmi  rompletetl  for  a  distance  of 
4,.*l«Hi  fot»t.  The  dike  is  i\'MH)  fiH»t  Kuig  and  extends  fn>m  the  inner 
end  of  the  north  jetty  to  the  high  gnuind  .it  I>ungeness.  A  map 
!«howing  this  work  aceomiianio  thin  iv|M>rt. 

.\t  the  riosi*  of  the  Hs<*al  year  then*  hiul  UM*n  plained  in  the  dike  2,364 
piling,  lti/js7rufiir  yards  of  brush  bundles.  2,7o;trubie  vardsof  stone, 
27u  rn>ss-ties,  'Jini  lineal  fiM*t  of  waling,  and  4,4Mni  ffM*t  o/  liiich  sheath- 
ing.  and  there  w«*n>  on  han<i,  ready  to  Im'  placed  in  the  work,  1,600 
eubie  vanis  of  st4>ne  and  1,1(ni  rubi«*  viinls  of  bnish  bundles. 

(-^INUITION    OF    WOKKS  oK   IMi*KOVKMKNT. 

Stfrth  jttty.  -Some  slight  settlem<*nt  hastHvurnKl  in  pluses  and  some 
nN*k  displur(*d  by  storms,  but  there  is  no  ni'<*d  of  re|mirs  at  thi**  time. 
Till'  rai'^ing  of  the  shore  eiul,  with  the  sl<»p|mgi*  of  the  flow  through 
Kime,  has  pnMliietNl  rapid  sanding  up  on  iMitli  **idrs  of  tlu*  j<*tty. 

Stntt/t  j'fty.  The  inner  eiul  of  this  jetty  nipiires  rarly  Htt4*ntion, 
ri*C4*nt  «»torms  having  s4*ounMl  tin*  s4in(l  from  an>und  it,  causing  the 
jettv  t<i  U»  flankinl.  I)4*tween  ntations  2l4Hi  arul  24(ni  thr  jetty  has  s4*t- 
thnf  to  low  water  and  netnls  niising.  From  station  :f4«N»  tii  T.Vni  jt  is 
in  etHHl  condition.  Ii«\vonti  station  7.'»(n)  the  jetty  ntM^s  to  U*  rai^Hi  to 
higji  water  and  its  outrr  end  Hhtmid  l»e  well  pn>te<*trd. 

itrr*ir/i  UN  ( 'utttftt-rf^im/  Min*/.  -  The  dike  work  done  lifH*  hus  proven 
very  efltvtivi*;  has  stopiM*d  the  flow  of  water  thnuigh  the  bn^aeli,  aiHl 
is  ranging  the  InnuIi  to  build  up  rapidly. 

(%int/fji  in  j*tty  rhtinnJ,      The    largi*   IhmIv  of  Hand    lH»tween  the 

I'ettie**  hits  mo  vim  I  rapidly  M>awanl  during  th«>  past  year,  tli<*  advanec 
>eing  l,i^H»  U^^x     twire  as  mutb  as  fur  tln»  year  pn'viou**. 

TIm*  movement  of  tin*  sIhuiI  in  din'rtlv  M»award.  with  no  t<*ndeiii*v  as 
vet  t4»  iiiovr  to  th«'  ^>utbf*a>t. 
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The  inner  24-foot  curve  of  the  channel  along  the  south  jetty 
advanced  2,500  feet  during  the  past  year  and  a  deep  hole,  with  80  feet 
hv  over,  and  3,000  feet  long,  formed  along  and  inside  the  jetty. 
Another  deep  pocket  is  forming  on  the  south  side  of  the  jetty,  with 
the  same  depth,  where  the  jetty  is  below  low  water,  due  to  the  neavy 
overfall. 

The  present  ship  channel,  on  the  north  side,  is  narrowing  up  on  the 
inner  end  and  has  shoaled  up  2  feet  within  the  past  six  months.  With 
the  rapid  changes  occurring  it  will  bo  but  a  short  time  before  the 
north  channel  will  have  to  be  aliandoned  by  shipping  for  the  channel 
now  rapidly  opening  up  on  the  south  side. 

A  map^  showing  conditions  at  Cumberland  Sound  accompanies  this 
report. 

So  far  as  the  required  depth  is  concerned  the  project  may  be  con- 
sidered as  completed,  and  further  expenditure  of  funds  might  be 
confined  to  the  maintenance  of  existing  works  of  improvement. 

Of  the  total  amount  expended  dunng  the  fiscal  year,  $114,850.71 
was  for  jetty  constniction;  $42,906.50  for  dike  work,  and  $15,065.96 
for  operating  the  dredge  Cumberl^nd^  the  cost  per  cubic  yard  for 
dredging  being  8.1  cents,  and  $26,049.92  for  coppering  null  and 
repairs  to  dredge.  These  amounts  include  cost  of  surveys  and  otiier 
contingencies  of  the  work. 

It  is  proposed  to  expend  available  balances  and  additional  appropria- 
tion recommended  in  raising  the  south  jetty  at  its  inner  end  so  as  to 
stop  the  present  break  and  prevent  further  flanking:  to  raise  this  jetty 
to  mean  nigh  water  from  station  7500  to  87(X)  ana  protect  its  outer 
end;  to  complete  construction  of  dike  on  Cumberland  Island,  and  to  do 
such  dredging  as  may  l)e  necessary  to  maintain  a  navigable  channel. 

GOMMEBCE   AND   NAVIGATION. 

Neglecting  the  commerce  of  St.  Marys,  (ia.,  the  total  commerce  of 
the  harbor  of  Fernandina  during  the  calendar  vear  1903  amounted 
to  625,720  tons,  with  a  value  of  $(),903,773.  The  detail  of  this  com- 
merce are  given  in  the  tables  appended  hereto. 

JUon ey  Htateuivn t . 

July  1,  1903,  balance  unexpendwl ^$250,044.66 

Amount  appropriated  by  sundry  dvil  ac*t  approved  April  2S,  1904 55, 000. 00 

305,044.56 
June  30,  1904,  amount  c»xpendo<l  during  tiwal  year,  for  workn  of  im- 
provement   '. 198, 873. 09 

July  1,  1904,  lialance  unexj^emled 106, 171. 47 

July  1,  1904,  outetandin^r  liabilities 9, 371. 87 

July  1,  1904,  balanw  available 96,800.10 


Amount  (estimated )  rcquire<l  for  completion  of  exiMin^  proje<*t 40, 000. 00 

Amount  that  I'an  l)e  profitably  expended  in  finc^al  vear(*n<nn)rJune.'K), 
1906,  in  addition  to  the  ItalamH'  unexpendtti  July  1,  1904: 

For  works  of  improvement MO,  000.  (X) 

For  maintenance  of  improvement :S(K),  000. 00 


Submitted  in  compliance  with  requirementi*  of  sundry  civil  act  of  June 
4,  1807,  and  of  section  7  of  the  river  and  harlntr  a4-t  of  1899. 


:i40. 000. 00 


•  Not  printed. 

^  Bedooed  50  cents  on  account  of  Treasury  settlement  during  fiscal  year  190:i. 
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AMOUNT  AND  DATE   OF   ALL   APPROPRIATIONS. 

Under  the  original  project  for  improving  Cumberland  Sound  tbe 

following  appropriations  were  made  for  the  work:  • 
By  act  of  ConfcretB  of— 

June  14,  1880 $30,000 

March  3, 1881 100,000 

AugnBt2,  1882 50,000 

Jnly6. 1884 75,000 

Aiig08t5,1886 •. 112,600 

Angurt  11, 1888 112,500 

Total 480,000 

Under  the  revised  project  of  improvement  the  following  appropm- 
tions  were  made: 
By  act  of  Congress  of — 

September  19,  1890 J112,S00 

JalylS,  1892 170,000 

Ao^UBt  17,  1894 170,  ODD 

Total 452,500 

Under  tbe  existing  project  of  improvement  tbe  following  appropria- 
tions have  been  made: 
By  act  of  Congress  of— 

Jane  3, 1896 K.OOO 

jQQe4,  1897 360,000 

JoIyl9,  18B7 60,000 

July  1,  1898 460,000 

March  3,  1899 400,000 

March  3,  1901 '. 200,000 

June  28, 1902 1 400,000 

Muth3,1903 400,000 

April  28,  1904 65,000 

Total 2,810,000 

Grand  tot^ 3,2421500 


oEzlmded;  do  nwdflc  date  fliBil:  completed         cCompleted  April  1. 19H. 
April  13,  im.  "  Per  cubic  wd. 

•  mpU*.  tCompleWdAagtMC  7,1908. 
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COMMERCIAL  flTATIflTICB.  « 

Arrivals  cmd  cUctrances  of  vessels  and  commerce  ai  Femandina,  Fla,^  J90S. 


Foreiirn  porta. 

*m^«^i 

wjnatwioe. 

American  reaKls. 

Foreign  yesMls. 

AUtSI. 

No. 

851 
829 

Tons. 

Crew. 

No. 

66 
104 

Tons. 

Crew. 

No. 

10 
9 

Tom. 

Crew. 

No. 

Tom. 

Crew. 

Arriyed 

214,867 
190.216 

2,918 
2.670 

70,718 
134,189 

1,178* 
2,046 

6,570 
4.880 

90 
72 

427 
442 

292,150 
829,285 

4,116 

GleftKd 

4,ft« 

COMMKBCK. 

Value  of  exports: 

Foreign $6,444,967.00 

Coastwise 1,075,000.00 

Value  of  imports: 

Foreifcn 65,760.00 

CkMwtwise - 16,000.00 

Total  commerce 6,000,717.00 

Duties  collected 1,600.44 


O  IX. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 

GERING  NAVIGATION. 

The  bidder,  to  whom  award  was  made  under  ten-days'  notice,  for 
removal  of  wreck  of  the  schooner  Livingston^  in  Savannah  Harbor, 
having  failed  to  carry  out  his  agreement,  the  wreck  was  removed  by 
the  U.  S.  snag  boat  Tugaloo  at  a  cost  of  $406.07.  The  work  was  com- 
pleted on  October  27,  1903,  and  the  remaining  balance  of  the  allotment 
of  $1,000,  made  bv  the  Secretary  of  War  on  May  22, 1903,  viz,  $598.98, 
was  returned  to  the  Treasury  on  November  28,  1903. 

On  August  8,  1903,  an  emergency  contract  was  made  with  William 
H.  Virden,  of  Tampa,  Fla.,  for  the  removal  of  the  wrecks  of  the  City 
of  Austin^  Franconia^  and  PtifitalunoSy  in  Cumberland  Sound,  for 
which  work  an  allotment  of  $9,570  was  made  by  the  Secretary  of  War 
on  May  21,  1903.  The  contract  price  for  the  removal  of  the  three 
wrecks  was  $5,990.  Work  was  oegun  September  7,  1903,  on  the 
wreck  Pimtalunos  and  at  the  close  of  the  nscal  year  the  contractor 
had  practically  completed  the  removal  of  this  wi*eck  and  that  of  the 
City  of  Austin.     Tne  wreck  of  the  Franconia  had  been  blown  to 

?ieces  with  dynamite,  but  the  wreckage  had  not  yet  been  removed, 
he  amount  expended  during  the  iisi*al  j'ear,  ^1,279.S5,  was  for 
expenses  incurred  in  connection  with  the  supervision  of  the  work,  part 
of  which  is  chargeable  to  the  contractor  under  the  terms  of  the 
extension  granted  for  the  completion  of  his  contract. 


CONTRACT  IN    FORCE. 

Contractor:  Wm.  H.  Virden,  Tampa,  Fla. 

Character  of  work:  Removal  of  three  wrecks  in  Cumberland  Sound. 
Amount  of  contract:  $5.fKM). 

Date  of  approval:  Emei>(ency  contract;  no  approval. 
Work  begun:  September  7,  1903. 
ee:  December  8,  1903.a 


«  Extended.     No  specific  date  fixed. 
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O  14. 

PRELIMINARY    KXAMINATION  OF  (K^)NKK   RIVKR,  GKORCHA.    FROM 

DUBUN  TO  SKULL  SII()Al>i. 

[Prtmcd  to  HiHttr  IHm*.  No.  aM.  Fifty •«lirhtb  i^utMrnM.  MCtmcl  Hakm.] 

War  Dkpaktment, 
OmrK  OF  TiiE  Chief  of  Engineera« 

8ni:  I  have  the  honor  to  submit  herewith  for  tmnsniisHion  to  CoB- 

E»B  a  re|M)rt  dated  August  12,  1*.M»3«  by  Lieut.  CoL  Janies  R.  Ouina^ 
rps  of  Enifineers,  on  preliminary  examination  of  Oconee  Kiver. 
Geoixia,  from  Dublin  to  Skull  shoaLs,  authorised  by  the  river  ana 
harbor  act  approved  June  1«H,  1^^^. 

O(*onee  Kiver  in  at  present  under  impn>vement  by  the  Tnited  Statea 
from  itM  mouth  up  to  Milledi^eville,  a  point  aliout  midway  between 
Dublin  and  Skull  shcmls.  In  1884-85  a  little  work  wan  done  in  the 
section  atove  MillcKl^ville  and  just  Im»Iow  Skull  shoals.  For  the 
reawHis  ^ven  in  his  re|M)rt  Lieutenant-1  oltMiel  Quinn  does  not  r^pird 
that  Hec*tion  of  the  river  aliove  Milled|reville  to  hkull  slioalsas  worthy 
of  furtlier  impnn-ement  by  the  Unitcnt  States. 

This  report  has  lHH>n  ivfern*d  for  consideration  by  the  Board  of 
EUifpueers  for  Kivers  and  HarlM)rs«  as  provided  in  sectionn  8  and  14  of 
the  act  of  V^Yi^  and  attention  is  reM|MH*tfully  invited  to  the  Board's 
reoortof  l)e<*emlN*r  14«  ItHK).  in  sec*ond  indorsement  thereon. 

In  concluding  \Xs  n'|K>rt  the  Board  expresHos  the  opinion  that  the 
ezLstinj^  project  for  the  inipn>venient  of  the()i*onee  up  to  Milledge- 
ville  should  Im*  carritMi  to  (*onipletion«  but  that  it  is  not  dt^sirable  for 
the  United  States  to  undertake  the  impnnement  of  the  river  above 
that  point  to  Skull  mIuwIs,  and  in  this  opmion  I  concur. 
Very  res|MH'tfully,  your  obedient  ser\'ant, 

(f.  L.  (tiixEsriK, 
lirlij .  /  f  r  71 . ,  i  7i  ///*  nf  En  ijiiu  ^r/r,  I  \  S.  A  rm  y . 
Hon.  EiJiir  Rikit, 

Strtftiiry  *•/  War, 


KErOKT  OF   LIKIT.  <X)L.  JAMF.S   H.  gl'INN,  i\mVH  OF   F.N'OINKKRM. 

rNiTKO  Statfj*  Knoinef.k  Offick, 

General:  In  pursiuince  with  the  n*<|uirementsof  the  river  and  har- 
bor ai*t  of  June  IH,  VMYI^  I  have  the  honor  to  re|Mirt  the  n*sults  of  a 
preliminary  examination  of  the  Oconei*  Kiver,  (uHirj^ia,  fn>m  Dublin 
to  Skull  shoal^. 

Skull  shoals  isatniut  71  miles  alN>ve  Milled|^ville.  In  l8>v|-85  some 
work  wah  done  u|>on  the  portion  of  the  river  lietween  the  shoals  and 
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kkport  of  lieut.  col.  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Smnmnah^  Ga.^  August  16^  190S. 

General:  In  pursuance  of  the  instructions  contained  in  your  letter 
of  June  28,  1902,  I  have  the  honor  to  report  that  I  caused  a  pre- 
liminary examination  of  Club  and  Plantation  creeks,  Oeorgia,  to  be 
made  b}'  Mr.  James  H.  Bacon,  assistant  engineer.  From  personal 
information  I  concur  in  the  views  regarding  the  worthiness  of  the 
improvement  as  expressed  in  his  report,  a  copy  of  which  is  hereto 
appended. 

It  is  estimated  that  a  survey  would  cost  $500. 
Very  respectfully, 

James  B.  Quinn, 
Lieut.  Col.  J  Corps  of  Engineem* 

Brig.  Cren.  G.  L.  Gillespie, 

Chief  of  Engineers.^  U.  S.  A. 

[First  indoTBement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Aiigiutt  19,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivei*s  and 
Harbors  constituted  by  Special  Orders  No.  ^,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 

By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  Hodoes, 
Major ^  Corps  of  Engineers. 

[Second  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  I).  C.^  August  21, 1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Boaixl  of  Engineers  for  Rivers  ana  Harbors  has  considered  tne 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
Club  and  Plantation  creeks,  Georgia,  *'with  a  view  to  providing  an 
inside  water  route  from  the  Altamaha  River  into  the  port  of  Bruns- 
wick,"^ and  all  other  data  available. 

The  inland  route  between  Savannah  and  Fernandina  passes  within  6 
miles  of  Brunswick;  its  near-by  portions  form  links  in  the  route  b}' 
which  a  large  traffic  in  cotton,  naval  stores,  fertilizer,  and  ^neral 
merchandise  is  carried  on  in  light-draft  steamers  l)etween  that  city  and 
points  on  the  neighlwring  rivei-s  to  the  north  and  south.  The  most 
important  of  these  rivers  to  the  north  is  the  Altamaha.  The  proposed 
channel  via  Club  and  Plantation  creeks  would  afford  a  more  sheltered 
route  between  Brunswick  and  the  Altamaha  and  streams  tributary  and 
adjacent  to  the  A  Itamaha.  At  present  this  commerce  is  seriously  inter- 
fered with  at  times  of  heavy  weather  in  St  Simon  Sound. 

The  volume  of  commerce  that  would  be  affected  beneficially  by  the 
proposed  channel  is  not  accurately  known,  but  is  reported  to  l)e  lai^e, 
and  tiie  Board  believes  that  the  contemplated  improvement  is  desira- 
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ble,  provided  it  can  be  effected  at  a  cost  not  greatly  in  excess  of  the 
district  officer's  preliminary  estimate.  The  Board  therefore  recom- 
mends that  $500  ne  allotted  the  district  officer  to  enable  him  to  make 
a  survey,  with  accurate  estimate  of  cost,  and  that  he  be  requested  to 
investigate  and  report  more  in  detail  the  volume  and  character  of 
commerce  that  would  probably  make  use  of  the  proposed  channel. 
As  the  project  for  the  inside  route  from  Savannah  to  Fernandina  con- 
templates a  depth  of  7  feet  the  Board  requests  that  the  district  officer 
be  asked  to  prepare  an  estimate  of  the  cost  of  a  7-foot  channel,  as  well 
as  of  the  5foot  channel  proposed  within,  and  to  report  his  opinion  as 
to  the  desirability  of  a  7-foot  channel. 
For  the  Board: 

Chas.  J.  Allen, 
Lieut,  CoL^  Corps  of  Engineers^ 

Seniw  Meirwer  of  tlie  Board. 

[Third  indorHcment.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Aitgmt  '28,  1903. 

Respectfully  submitted  tethe  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Club  and  Plantation 
creeks,  Georgia,  authorized  by  the  river  and  harbor  act  approved 
June  13,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineera  for 
Rivers  and  Harbors,  in  the  preceding  indorsement,  I  recommend  that 
a  survey  of  the  locality,  as  proposed,  be  authorized. 

Frederic  V.  Abbot, 

Acting  Chief  of  Engineers. 

[Fourth  Indorsement.) 

War  Department, 

September  i,  190S. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Robert  Shaw  Oliver, 
Acting  Secretary  of  War. 

[Fifth  Indorsement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington.,  October  19^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  with  report  of  survey  and  estimates,  as  recoimnended. 
By  command  of  Brig.  Gen.  Grillespie: 

H.  F.  Hodges, 
Mqjo7\  Corps  of  Engineers. 

[Sixth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  CI,  December  ^,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  accompanying  report  on  a  survey  of  Club  and  Plantation  creeks, 
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and  several  communicatioDs  from  interested  parties  containing  statis- 
tical information,  have  been  duly  considered  by  the  Board  of  Engineers 
for  Rivers  and  Harbors. 

The  object  of  the  improvement  contemplated  bj  the  act  ordering  this 
examination  is  to  provide  a  channel  from  Brunswick  River,  Georgia,  via 
Plantation  and  Club  creeks,  to  Back  River,  thus  connecting  the  port  of 
Brunswick,  Ga.,  with  the  Altamaha  River.  The  only  connecting  route 
now  available  crosses  St.  Simon  Sound,  which,  during  rough  weather, 
is  dangerous  for  log  rafts  and  light-draft  river  vessels.  It  appears  that 
the  risks  of  navigating  St.  Simon  Sound  are  so  great  as  almost  to  pre- 
vent the  development  of  commerce  between  the  Altamaha  River  sys- 
tem, embracing  about  450  miles  of  navigable  waterway,  and  its  natural 
commercial  outlet  at  Brunswick. 

The  commerce  to  be  benefited  by  the  proposed  improvement  is  almost 
entirely  prospective,  but  bids  fair  to  be  large  and  important,  being  vari- 
ously estimated  at  from  50,000  to  80,000  tons  per  annum,  and  valued 
at  about  $1,000,000. 

The  district  officer  estimates  that  a  5-foot  channel  will  cost  $80,720, 
and  a  7-foot  channel  $40,700,  the  bottom  width  in  each  case  being  50  feet. 
It  is  believed  that  the  cost  of  maintenance  will  be  very  small,  but  it  is 
not  susceptible  of  exact  estimate.  Inasmuch  as  the  Club  ana  Planta- 
tion route  will  form  an  improved  link  in  the  inland  waterway  between 
Savannah  and  Femandina,  the  district  officer  recommends  the  adoption 
of  the  7-foot  channel. 

Having  in  mind  the  conmiercial  advanta^  that  would  result  from 
the  proposed  improvement,  the  Board  believes  the  cost  thereof  to  be 
reasonaole,  and  tnat  it  is  desirable  for  the  United  States  to  undertake 
the  improvement  of  Club  and  Plantation  creeks  to  a  depth  of  7  feet, 
in  the  manner  proposed  by  the  district  officer,  at  an  estimated  cost  of 
$40,700. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut,  CoL^  Corm  of  Engineers^ 

Senior  Member  of  the  Board, 


REPORT  OP   MR.  JAMRR    II.  BACON,  AfBISTANT  KNGINKSR. 

Darien,  Ga.,  Au^iuM  JS^  190S. 

CoLoyxt:  I  have  the  honor  to  report  that  on  AoguFt  10,  1903,  1  made  a  prelimi- 
nary examination  of  Club  and  Plantation  creeks,  Georj^a. 

llieee  creeks  meander  throogh  the  salt  marf>h  to  the  south  of  and  adjacent  to  the 
city  of  Branswick,  lia.  Club  Creek  emptiei^  into  Back  River,  from  whidi,  bjr-way 
of  the  ininde  }>a8mge,  li^ht-draft  veeeels  may  pass  into  the  Altamaha  River  and  iti 
two  tributariei),  the  CKx>nee  an<i  Ocmulgee  riverR.  This  pasra^^e  can  be  made  with- 
out encountering  the  roush  water  usually  found  in  heav]^'  weather  in  St  Simon  Soond. 
Plantation  Creek  runs  from  8t.  Simon  Sound  to  a  point  in  the  Bronswick  RiTer, 
about  2  miles  south  of  the  city  of  Brunswick.  At  one  point  the  two  creelu  are  wpa* 
rated  by  a  neck  of  marsh  alx>ut  700  feet  wide.  The  improvement  desired  ooodflta  in 
cutting  a  canal  through  this  narrow  neck  and  in  the  formation  of  a  <*K*««^  aboat 
SO  feet  wide  and  5  feet  deep  at  mean  low  water,  from  Brunswick  River  thzoQ|^ 
Plantation  Creek,  the  canal,  and  Club  Creek,  into  Back  River.  In  this  wa^r  a  dMOi- 
nel  will  be  pro\ide<i  for  lightniraft  ve^wls  (river  steamers)  of  large  CKommf  from 
Bmnswick  to  all  points  on  the  Altamaha  River  and  its  tributaries,  the  Ooooee  and 
Ocmalgee. 
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I  A»n  of  the*  ofiinion  tliat  thin  iiii|>n>veiii4*iit  ih  a  defdrmhlr  one,  for  the  fnllowinK 

1.  Thf  rhaniiel  w«iul«l  affonl  ii  nif<*  |MM«f(i*  in  all  ktmlM  of  wi«ther  for  liichtMlraft 
■iMunen*,  which  m-oiiM  U*  mhU*  to  niii  on  n*iniUr  m*heilulei«. 

2.  A  niruUr  M*r%*ir«*  i>f  thi.*<  kiml  in  ni»w  iniiM»MnhUs  ai*  all  Kt^iinien*  tpiinir  north 
(ruin  Hnuiawiok  niiua  cnwH  St.  Simon  Sonn<l.  which  in  frequently  t4M»  n»uich  for 
lighlHlraft  uteaniem  ti»  navigate. 

3.  IJghtMlraft  i*t«<anH*n*,  ulyin^  lN*twiH*n  Hninnwick  and  pointii  on  the  three  rivern 
mentiom<«t.  moulil  praiiittuly  c«»nth»l  fnM»(ht  ratet*  on  all  nu*n*hamlii«e  mithin  their 
rm«*h,  when«fi  at  urewnt  the  rat4*i«  an*  ilirtatiii  hy  the  railruatlff.  The  f*uin|»etition 
between  the  river  ixiatii  an<l  th«*  railromlH  woul<l  niN^tMirilv  reiluiv  freight  ratei*. 

4.  Tliniutrh  tranH|Mirtation  hv  \iat«*r  winiUI  Im*  affonle«l  lN*twi<«*n  all  |M»intMon  the 
Atlantic  and  <fulf  umlMianl  An<l  all  poiiiti*  on  the  thm*  riveni  nientione«l.  Then*  ia 
alreailv  a  line  of  ateaniem  plvinir  U*tw<*<*n  Kniniorick  and  New  York,  Ronton,  an«l 
Mohile. 

5.  The  cimiinenv  of  the  region  atfiNied  hy  the  |iro|M**«l  improvement  fully  H'ar- 
nuiti*  the  ex|ienM*  invulvi<d. 

The  heftl  of  naviipition  on  the  (K*one«*  River  ii«  MilltMl^eville,  tia.,  a  city  of  atioiit 
4,9lin  inhahitjmtii:  Mac«»n,  <ta..  mith  a  i»opulation  of  aluMit  44l.(iOO,  ii«at  tl'ie  h««il  of 
naviieitioo  on  the  ( Knimlitee  River.  Scatten*«l  al«>nff  thtwe  tw«»  riven*  and  on  the 
Altamaha  Ri\*er  are  numemuK  nmaller  titwnn.  The  total  ]iopiilation  tliat  would  he 
beoefltiHl  by  the  improvement  in  aUnit  '^SO.OOO. 

The  outifotnK  freiirht  omniKti*  of  oitton,  naval  titonii.  lumber,  and  agrteulturml 
produce  in  general.  The  inc«»min)f  fn^ight  conHiatf*  of  fertilii«*n«  ami  K«*D^nil  i»cr- 
chamliiie.  The  value  (»f  the  frtMirhta  now  carnc**!  on  the  three  riven*  in  aliout 
16,000,000  per  year.  Thii*  h-imiM  undoubte«lly  U*  trreatly  incn<am*«l  hy  the  pn»|M«ed 
linnnivement. 

rn>tn  meaMirementii  taken  tluring  the  preliminary  examination,  I  estimate  that 
aliont  60,OlV>Hibic  yanln  of  mat«*rial  (Hoft  niuil  and  nuid )  mui>t  Ih*  excavated  to  fonn 
a  channel  i»f  the  iliineitfioim  irivcn  aliove.  I^lttin}e  the  cort  of  dreilinnff  at  21)  centa 
per  cubic  yani,  niaken  the  total  c«iin  of  the  impn»venH.*nt  almut  $12,000.  A  anrx'ey  (if 
one  ia  runmderrtl  neeifwary  i  would  coHt  alniut  960U. 

Very  rpii|iect fully,  Jamkh  II.  IiA«^i!C. 

Aunstntd  Knginrrr. 

Ijent,  (V)l.  Jamiw  H.  Qriw, 


HrUVKY    i>K  ria'B   AND    PIJINTATIOX    ('KKKKH.  nROKdIA. 

I'MTKn  State8  Knuinkkk  Omrp., 

Urkkral:  III  piirxiiaiuv  of  instrurtionsrontained  in  lottor  from  vour 
office,  dated  Sopti'mb^r  X  VM<\.  I  have  the  homir  to  submit  tho  follow 
inff  report  upon  a  Hiirvoy  of  diih  and  Plantation  rreeks«  (f<M>iyia. 

A.H  waM  oiitline<l  in  apn»vioiw  report,  the  objert  of  the  impn>vement 
nought  i.H  to  ffire  a  safe  interior  route  iN'tween  the  Altamahu  Kiver 
ami  the  harbor  at  Kninswick,  (ia.,  the  desirabilitv  of  whirh  U  nion* 
fullv  net  forth  in  the  eorn»siMindeiire"  submitted  with  thi?«  re|M>rt. 

i^uhand  Pbintation  enn^ks  r<ime  very  lu^arlv  t4>^ether  at  one  |N>int, 
and  but  little  dred^n^  will  In*  re<|uin'd  to  enalde  veHnels  to  {mms  from 
one  to  the  other. 

IMantation  CnM»k  is  nither  narn>w  and  crooked,  and  t4i  render  it 
con%'enient  for  the  int^sa^eof  ve.HM*Uit  is  deemed  a<ivisable  tostrai^^hten 
it  a  little,  aM  the  additional  driMi^in^  would  not  ex(*e4'd  :^».<nn>  cubic 
jrardfi  for  a  7-fiN)t  channel  and  If  *«h  f(»r  a  5-ffH>t. 

TheMO  two  cro<*k.H  nin  thnm^'h  nmrHby  land,  and  all  ex(*avatiHl  chan- 
nela  would  re4|uin'  ••a.**y  side  hIo|n**(  of  from  !:'.•  in  1:5.  Thesi*  Mlopea 
have  been  aNHUiiied  in  inakin(^  the  calculations,  the  liottoni  width  being 
taken  aa  5t>  feet. 
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EtHtnaU, 


5-foot  Chan-  |  7-fooC  ehaii- 
nel.  Del. 


Clnb  Creek  to  Planution  Crec'k 

Cutting  off  bend  In  PUntatioii  Creek 

Outlet  t()  marah  line.  Plantation  Oeek  to  Turtle  Uiver 
Outlet  from  manh  line  to  deep  water.  Turtle  River 

ToUl 


The  material  to  be  dredged  consists  of  mud  and  sand,  with  oocaaioiial 
small  shells,  and  if  the  hydraulic  method  of  removal  is  adopted  will 
cost  not  to  exceed  20  cents  per  cubic  yard  to  excavate.  At  tnis  price 
the  5-foot  channel  will  cost  ^30,720  and  the  7-foot  channel  $M,700. 

It  is  believed  that  the  tidal  flow  will  be  in  quantity  and  direction 
favorable  to  the  maintenance  of  the  dredged  channels  after  the  improve- 
ment is  completed. 

The  difference  between  a  5-foot  channel  and  a  7-foot  channel  is  less 
than  $10,000,  and  in  view  of  its  secure  location  it  is  my  opinion  that 
a  7-foot  channel  would  \ye  desirable,  since  there  may  occasionally  be 
conditions  which  will  render  this  route  a  desirable  portion  of  the  inside 
route  between  Savannah  and  Fernandina. 

Taken  in  connection  with  the  existing  inland  route  between  Savan- 
nah and  Fernandina  and  the  prospective  advantages  to  commerce 
which  are  indicated  as  possible  to  be  realized  if  the  improvement  is 
consummated,  I  believe  that  the  circumstances  and  conditions  warrant 
the  construction  of  the  7-foot  channel  as  recommended. 
Very  respectfully, 

James  B.  Quinn, 
Lieut.  CoL^  Corps  of  Engineers, 

Brig.  Gen.  (t.  L.  (iillespie. 

Chief  of  Engineem^  V,  S,  A. 


O  13. 

PRELIMINARY  EXAMINATION  OF  FREDERICA  RIVER,  GEORGIA. 

[Printts-  In  Housi'  I)or.  No.  220.  Fifty-eighth  Congrcm,  seooDd  seakm.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WiMhingUm,,  December  11  ^  190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Gon> 
eress  a  copy  of  a  report  dated  August  15,  19<)8,  by  Lieut  Col.  Jmmes 
H.  Quinn,  C'orps  of  Engineeii?,  on  preliminary  examination  of  Fred- 
erica  Kivor.  Geor^a,  oniered  by  the  river  and  harbor  act  appro%*ed 
June  18,  1\H^>. 

This  report  has  been  refeired  for  consideration  bv  the  Board  of 
Engineers  for  Rivers  and  Harljors,  as  provided  in  sections  S  and  14  of 
said  act,  and  attention  is  respectfully  mWted  to  the  Board's  report  of 
Decenil>er  4,  1903,  in  second  mdorsement  thereon. 


''  Not  prinhNi. 


APPVMOIX   O— RKPORT  OP   LIKITT.  CDL.  QUINN.  1A75 

Th(*  Frederica  River  forms  a  part  of  the  inland  waterway  between 
Savannah,  (ra.,  and  Fcmandina,  Fla.,  which  in  now  under  improve- 
ment by  the  (iem^ral  (iovernment,  the  project  therefor  providin)^  for 
obCaininir  a  channel  depth  of  7  feet.  It  is  understood  that  the  improve- 
ment contempUted  by  the  item  in  the  act  is  the  removal  of  a  shoal 
near  the  river^M  mouth  to  a  depth  jrreater  than  that  called  for  in  the 
approved  pn>ject. 

For  reasons  ^ven  in  their  reports,  the  local  officer  and  the  Board 
expn'Mi  the  opmion«  in  which  I  <*oncur«  that  it  is  not  advisable  to 
undertake  sued  an  extended  improvement  of  the  river  as  is  contem- 
plated in  t lie  act. 

Very  respwt fully,  your  oliedient  s<*r\'ant, 

(f .  L.  Onj.EflPiR, 

Hon.  Euur  U<kit, 

Srctftary  nf  Hlir. 


Kiu*«>RT  or  iJRi*T.  i\n^  JAMPJ4  B.  griNN.  omps  ok  rkoinrp.rs. 

rsiTKD  States  Enoinrrr  Omnt, 

Siti^iunah^  (ra,^  AugtiM  //J,  1903. 

(tp.NP.RAi.:  Inpursimmx'of  the  instructions  i*ontained  in  Department 
letter  of  June  23,  1SN>2,  I  have  the  honor  to  report  that  I  caused  a  pre- 
liminarv  examination  of  Frederica  River,  (teoripa,  to  lie  made,  and  find 
that  thfs  river  forms  a  part  of  tlie  inland  waterway  lietween  2:$avannah, 
(ta.,  and  Fernandina,  (la.,  and  has  a  depth  at  its  mouth,  in  St.  Simon 
Sound,  greater  than  the  depth  required  by  the  inland  waterway 
proie<*t. 

Tne  {mrties  interested  in  securinj;  a  grai^r  depth  at  the  mouth  are 
the  ownern  of  a  sawmill  at  St.  Simons  Mills,  (la.,  about  2i  mile^  north 
of  tin*  river*s  mouth.  As  tliis  in  the  only  interest  to  l>e  lienefitcHi,  the 
improvement  is  not  of  such  ^reneral  character  as  to  justify  any  expend- 
iture for  work  bv  the  rnitiMt  States. 

A  survey  would  K^\si  $i,UUO,  and  is  not  rei*ommended. 
Very  nvpcctfully, 

James  B.  Qi^xk, 

Lient.  i  VV. ,  i  urfm  of  JinyiutrrM, 

UrifT-  <'en.  (i.  L.  (tiixr^nr., 

CkUy <>f  KuginttTn^  f\  N.  A. 

[rir«i  irHkiffwmrtit.] 

OrrirE  Chiek  of  Knoinrers,  V.  S.  Army, 

A  fif/M*/  Jr/,  190.1. 

Renpectfullr  referred  to  the  Board  of  Enfnneers  for  Rivers  and 
IlarlKirH  coiistituti^d  bv  S|)ecial  Orders,  No.  24,  Ileadqiurters,  (\>rps 
of  Kn|fim*ers,  series  of  liH»2,  for  consideration  and  recommendation. 

By  order  of  the  Acting  Chief  of  fingineem: 

H.  F.  HODOFJ^, 

Major^  Corp*  of  /LnyifutTn. 
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[Second  indoraement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  Decembei*  Jf,^  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  ancT Harbors  has  considered  tne 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
Frederica  River,  Georgia,  a  supplemental  report^  by^  the  same  officer 
made  at  the  request  of  the  Boaro,  containing  further  information,  and 
a  papjer^  prepared  by  interested  jmrties. 

This  river  forms  a  part  of  the  inland  waterway  between  Savannah, 
Gra.,  and  Fernandina,  Fla.,  the  project  for  which  provides  a  depth  of 
7  feet.  The  improvement  contemplated  by  the  act  ordering  the  pre- 
liminary examination  is  understooa  to  be  the  removal  of  a  shoal  near 
the  mouth  of  the  river  to  a  greater  depth  than  called  for  in  the  ap- 
proved project  for  the  inland  waterway,  in  order  to  provide  better 
facilities  for  ocean  vessels  loading  principally  with  lumber  at  a  point 
known  as  St.  Simons  Mills,  about  2i  miles  above  the  river^s  mouth. 
The  depth  desired  by  those  interested  is  23  feet  at  high  tide.  There 
is  at  present  ample  depth  except  for  a  distance  of  about  8,000  feet 
near  tne  mouth,  where  the  availaole  depth  is  19  feet  at  high  tide  (about 
12  feet  at  low  tide).  It  is  claimed  that  the  lack  of  sufficient  depth 
necessitates  the  lightering  of  a  large  amount  of  lumber  and  cross-ties. 

It  is  reported  by  those  interested  that  about  85,000,000  feet  (nearly 
70,000  tons)  of  lumber  and  timber  are  shipped  annually  over  this  shoal, 
and  that  this  amount  would  be  increased  if  a  greater  depth  were  made 
available.  It  appears  that  the  cost  of  lightenng  cargoes  at  present  is 
about  $2,600  per  annum,  and  that  this  sum  would  be  saved  to  the  com- 
munity if  a  depth  of  23  feet  at  mean  high  water  were  provided.  It  is 
represented  that  the  improvement  would  result  in  a  further  saving  of 
from  $8,000  to  $10,000  per  annum,  incident  to  the  transfer  of  tinooer 
shipments  from  Sapelo  Aound  to  Frederica  River. 

To  enable  the  fik)ard  to  compare  cost  with  probable  benefits,  the 
district  officer  has  prepared  the  following  preliminary  estimate  of  the 
amount  of  work  and  the  probable  cost  of  providing  a  channel  150  feet 
wide  and  23  feet  deep,  mean  high  water: 

Material  to  be  removed cubic  yards. .  300, 000 

Estimated  coet $46,000 

Annual  maintenance $2, 000 

Leaving  out  of  consideration  prospective  l)enetits  claimed  but  not 
certain  of  realization,  it  appears  to  the  Board  that  the  advanta^s  would 
not  outweigh  the  cost,  ancl  that  in  conse(juence  it  is  not  desirable  for 
the  United  States  to  undertake  the  improvement  of  Frederica  River, 
Georgia. 

For  the  I^oanl: 

Chas.  J.  Allen, 
Lieut,  Col, ,  ( \nn>H  of  En<jiiieer%^ 

Srn  tor  Jtcmher  of  the  Board. 

a  Not  printeii. 
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O  14. 

PRELIMINARY   EXAMINATION  OF  OCONEE  RIVER,  GEORGIA,    FROM 

DUBLIN  TO  SKULL  SHOALS. 

[Printed  In  House  Doc.  No.  804,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  ^^j  1903. 

Sm:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 

Sess  a  report  dated  August  12,  1903,  by  Lieut.  Col.  James  B.  Quinn, 
irps  of  Engineers,  on  preliminary  examination  of  Oconee  River. 
Gteorgia,  from  Dublin  to  Skull  shoals,  authorized  by  the  river  ana 
harbor  act  approved  June  13,  1902. 

Oconee  River  is  at  present  under  improvement  by  the  United  States 
from  its  mouth  up  to  Milledgeville,  a  point  about  midway  between 
Dublin  and  Skull  shoals.  In  1884^85  a  little  work  was  done  in  the 
section  above  Milledgeville  and  just  below  Skull  shoals.  For  the 
reasons  ^ven  in  his  report  Lieutenant-Colonel  Quinn  does  not  regard 
that  section  of  the  river  above  Milledgeville  to  Skull  shoals  as  worthy 
of  further  improvement  by^  the  United  States. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14  of 
the  act  of  1902,  and  attention  is  respectfully  invited  to  the  Board's 
report  of  December  14,  1903,  in  second  indorsement  thereon. 

In  concluding  its  report  the  Board  expresses  the  opinion  that  the 
existing  project  for  the  improvement  of  the  Oconee  up  to  Milledge- 
ville should  be  carried  to  completion,  but  that  it  is  not  desirable  for 
the  United  States  to  undertake  the  improvement  of  the  river  above 
that  point  to  Skull  shoals,  and  in  this  opmion  I  concur. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineem^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  lieut.  col.  james  b.  quinn,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah^  Ga.^  August  12^  1903. 

General:  In  pursuance  with  the  requirements  of  the  river  and  har- 
bor act  of  June  13,  1902,  I  have  the  honor  to  report  the  results  of  a 
preliminary  examination  of  the  Oconee  River,  Georgia,  from  Dublin 
to  Skull  shoals. 

Skull  shoals  is  about  71  miles  above  Milledgeville.  In  1884-85  some 
work  was  done  upon  the  portion  of  the  river  between  the  shoals  and 
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the  railroad  bridge  below,  a  distance  of  18  miles.  There  does  not  appear 
to  have  been  much  navigation  over  this  stretch  of  river.  The  land  on 
either  bank  of  the  river,  over  this  distance,  is  well  improved,  but  it  is 
not  believed  that  any  improvement  of  this  Dortion  of  the  stream,  to 
meet  ordinary  navigsition  requirements,  woula  be  justified  by  the  inter- 
ests involved. 

Below  the  railroad  bridge,  to  Milledgeville,  the  river  is  a  series  of 
rapids,  with  a  fall  of  about  110  feet  in  53  miles.  The  only  system  of 
improvement  to  give  satisfactory  navigation,  or,  in  fact,  navigation 
of  any  kind,  that  would  be  feasible  would  be  by  a  series  of  locks  and 
dams — entirely  too  expensive  to  be  warranted  by  any  commercial  advan- 
tages, present  or  prospective. 

The  stretch  of  river  from  Skull  shoals  to  Milledgeville  is  not  deemed 
worthy  of  improvement  by  the  United  States. 

Fi*om  Milledgeville  to  Dublin,  a  distance  of  68  miles,  the  river  is 
capable  of  improvement,  since  tne  obstructions  to  navigation  consist 
of  sna^  and  bars,  which  are  manageable.  This  portion  of  the  river  is 
being  miproved  in  pursuance  of  tne  project  approved  in  1890,  and  it 
is  expected  that  a  channel  with  3  feet  depth  at  ordinary  low  water  can 
be  secui*ed  and  maintained  under  its  provisions. 

No  further  provision  for  survey  need  be  made,  as  there  is  sufficient 
data  at  hand  upon  which  to  base  estimates  for  the  improvement  of  tbd 
practicable  portions  of  the  river. 

Above  Milledgevelle  the  fall  is  so  great  and  the  rock  ledges  so 
numerous  that  the  water-power  features  are  of  far  moi-e  value  to  com- 
merce than  the  navigation  would  be  under  the  most  elaborate  system 
of  improvement 

Very  respectfully,  James  B.  Quinn, 

Lieut.  Col.^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

ChiefofEnfjineei'H^  U.  S.  A. 

{¥\m  iiidonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Augiutt  18^  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  HoDOES, 
Maji^r^  ( \irpH  of  Emjineem. 

[Second  indoraement.J  < 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  <7.,  December  J^^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Iteard  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
Oconee  River,  (reorgia,  from  Dublin  to  Skull  shoals. 

The  Oconee  and  Ocmulgee  rivers  unite  in  southeastern  Georgia  «nd 
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form  the  AltanmhH.  Ihihliii  is  Nitimti*<l  on  tin*  (>c«m«*is  HiNiiit  1  lo  miloM 
aiNivr  its  iiKiiith.  Aiui  Skull  i«li<mls  ih  AlMiiit  144  iiiiirs  hInivo  DiiMin. 
Th«*  town  of  Mill«Hi^»villo  is  |(h*hUh1  lN*tw«MMi  Skull  hlumls  Hml  I>ul>lin« 
Mufi  HUiiit  1'^  niiUvs  hInivo  tho  liittor.  This  rivrr  liiis  lNM»n  under 
impnivoniont  by  the  I'nitrd  States  .since  |s7s.  Theexi>tinjr  nnjji'i't 
WHS  Acl(»|it4Hi  liy  (Vm^ress  in  \s\H\,  It  provides  f«ir  h  nHvipfthlerhannei 
S  fei>t  d«M*pHt  onlinary  h»w  water  from  Milled^eville  to  the  ni<iuth,  at 
aneMtiniati*«leo>t  of  (fTljNNi,  Uv^iides  fn»ni^{JNNi  tol^'»jNNi  |N»raiinuin 
for  uiaintenHna*.  Tnder  this  proJ4N*t  theiv  was  ex|N>ndi*d  up  t<»  .lune 
30«  n^kS,  the  huni  (»f  l^tH»,<H;:i.«»«i,  whieh,  addt^i  to  the  amount  previou>ly 
expanded,  ^ives  a  total  exp<*n<litun*  for  this  work  of  $1 :{.'», 7m».  17. 

In  \H>4  a  Hurvry  and  examination  were  made  hv  order  of  (*onkrn*sM 
of  the  htn*teh  of  river  l>etW4»on  Skull  shoals  and  tfie  (it^ir^ia  KailroHd 
bridffp,  174  niiles  tndow  Skull  .slumls.  As  a  result  of  ||ii>  >urvey  the 
Mumof  $K54Nl  was  appropriat«Hl  and  i*x|NMided  on  thi>  stivleh:  with 
this  except  ion  no  work  has  lN*en  done  alnive  Milledp*ville.  In  the 
report  on  this  survey  the  <ii*«triet  otiirer  stated  that  this  •4tn*t«*h  of 
river  is  ne<*f*ssarily  an  is«ilate<i  <ine,  due  to  lh«*  fart  that  U'tween  the 
Ueori^ia  Uailnmd  hrid^«  and  Mill«*<tp*ville  the  slopi*  of  the  river  is  so 
great  that  it  ean  not  In*  improvinl  exrept  hy  a  eo^tly  system  (»f  hN*ks 
and  dams  entirely  dispn>|N)rti«»nati*  to  the  iN-netits  to  he  «*x|N*et4>d 
therefrom.  In  his  n*|K>rt  u|nui  the  >urvey  of  iv.Mi  the  distriet  otlici^r 
also  menti<ins  this  fart.  It  will  In*  si^en  from  the  aUtve  that  of  the 
total  distance  of  aUuit  144  mih*s  lN*tween  l>ul»lin  and  Skull  shcmls,  7«i 
miles  from  Duhlin  to  Milled^eville  is  now  inrUuled  in  the  pn'M^nt 
proje4*t.  This  leaves  a  distam^Mif  alNiut  71  miles  fnim  MilhKlp'ville 
to  Nkull  sh<NiU,  f»f  uhich  M  mile^,  fn>m  Milledp*vill«*  to  the  (ieorifia 
Railroad  hridp*,  is  mi  pn^cipitous  that  the  only  means  of  improving  it 
ia  by  an  ex|ii*nsive  system  of  liN'ks  and  dams. 

Tliere  is  no  ri»mnieree  on  thi»  rivi»r  alHive  Mdli*<lci*ville  at  pn*sent« 
and  little  or  none  for  a  di<*tanreof  aUiut  2M  niihvs  l)i*Uiw«  as  this  stretch 
of  river  is  Mtill  in  Imd  rondilion  and  is  only  made  use  of  at  high 
atagi^s.  In  n*ply  to  a  query  from  tin*  li«mrd.  the  district  oflin*r  stateH 
that  *Mlie  aniiiunt  now  n*nmining  to  In»  appn»i>riat«<d  for  tin*  improve- 
ment of  this  rivi*r  is  (I  14.1hni.  h  is  lN*lii*ve(l  that  this  is  sutKcient  to 
complete  the  improvement,  pniviiled  funds  aiv  n*gularly  and  ade- 
quately stiiipliisl  hy  1  ongre*^^;  otherwi^i*  the  ntst  will  U*  materially 
inrreft.sed. ' 

MilUnigi^ville  is  the  natural  head  of  navigation  on  the  (>ci»n«*e.  The 
river  Hsu.H<-eptilile  of  impn»vement  at  reaMinahle  cost  to  this  iN>int,  hut 
no  farthiT.  The  cust  of  aua«ie«|uati*  improvement  aU»ve  Mille<lgeville 
would,  in  the  oinnii»n  of  tli<*  lioard.  In*  entirely  inconuneiisuniti*  with 
thn  cost  tliens)!.  The  licMni  lN*lieves  that  the  existing  proie<*t  fur  the 
improvement  of  the  (Vcmee  to  Millinlgt^vdle  ^h4>ul<l  Ih*  nirried  to  (*oni- 
pletiim,  hut  that  it  is  not  de*«irah|e  for  the  I'nitinl  States  to  undertake 
the  improvement  of  Ocoueu  Kiver  to  Skull  shoals,  and  tin*  litHird  so 
n*<'«»nuni*nds. 

For  the  Ikiard: 

C*IIAS.    .1.     Al.l.KN. 
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015. 

8UBVEY  OF  SKIDAWAY  NARROWS,  GEORGIA. 
[Printed  in  House  Doc.  No.  450,  Fifty-eighth  Congmt,  leoofid  aeaion.] 

Wab  Departbient, 
Office  of  the  Chief  of  Engineers, 

WashinfftoTij  January  19^  190^, 

Sib:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, report  of  August  12,  1903,  by  Lieut  Col.  James  B.  Quinn, 
Corps  of  Engineers,  on  survey  of  Skidaway  Narrows,  Georgia,  author- 
ized by  the  river  and  harbor  act  approved  June  13,  1902,  in  the  fol- 
lowing terms: 

A  Hurvey  and  an  estimate  of  the  cost  of  improving  Skidaway  Narrows,  oonnectinff 
Isle  of  Hope  River  with  Bnmside  River,  for  a  chumel  seventy-five  feet  wide  ana 
six  feet  at  mean  low  water. 

A  preliminary  examination  of  this  locality  was  authorized  by  the 
emergency  river  and  harbor  act  approved  June  6,  1900,  and  in  report 
thereon,  oated  September  26, 1900,  by  Capt.  Cassius  E.  Gillette,  Corps 
of  Engineers  (printed  in  the  Annual  Keportof  the  Chief  of  En^neers 
for  1901,  p.  1728),  the  opinion  was  expressed  that  Skidaway  >iarrow8 
was  not  worthy  of  improvement  by  the  United  States. 

As  a  result  of  the  present  investiration  Lieutenant-Colonel  Quinn 
presents  a  plan  for  securing  a  channel  of  75  feet  width  at  bottom,  with 
6  feet  depth  at  mean  low  tide,  as  reauired  by  the  terms  of  the  act,  at 
an  estimated  cost  of  $55,000.  For  tne  reasons  given  he  regards  the 
proposed  improvement  as  worthy  of  \ye\ng  undertaken. 

Attention  is  invited,  however,  to  the  statement  made  by  the  local 
oflScer  that  a  more  economical,  direct,  and  better  located  route  can  be 
secured  to  the  west  of  the  Narrows. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14  of 
the  act  of  June  13,  1902,  and  attention  is  respectfully  invited  to  the 
conclusions  of  the  Board  in  its  report  of  January  11,  1904,  as  follows: 

The  approved  project  for  the  inside  waterwav  between  Savannah,  Ga.,  and  Fer- 
nandina,  rla. ,  follows  the  line  of  Romerly  Marsh  and  Habersham  Creek.  The  efifect 
of  the  proposed  improvement  of  Skidaway  Narrows  would  be  to  create  an  additional 
or  alternative  route  for  a  portion  of  the  approved  route,  to  wit,  the  portion  between 
Wilmington  and  Vernon  rivers.  The  route  of  the  approved  project  is  equally  short, 
cheaper,  and  more  favorable  for  navigation  than  the  route  via  Skidaway  Narrows. 

In  view  of  the  facts  above  stated,  the  Board  does  not  recommend  as  advisable  the 
improvement  by  the  United  States  of  Skidaway  Narrows,  Geori^ 

I  concur  in  the  views  thus  expressed  by  the  Board. 
Verj'  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Bri{/.  Gei},^  Chief  of  Engineers^  U.  S.  Array . 

Hon.  Elihu  Root, 

Secretary  of  War. 
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[Third  iiidorHemcnt.] 

Office  Chief  of  Exc.ineers,  U.  S.  Army, 

Septewher  11,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  inviting  attention  to  the  accompanying  report  by  Lieutenant- 
Colonel  Quinn. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  CWp^  of  Engineers, 

[Fourth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Waahington^  D,  C,  January  11^  1901^. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tne 
within  and  the  accompanying  reports  of  the  district  officer  on  a  survey 
of  Skidaway  Narrows,  Georgia,  and  other  data  available. 

The  approved  project  for  the  inside  waterway  between  Savannah, 
Ga.,  ana  Fernanaina^  Fla.,  follows  the  line  of  Romerly  Marsh  and 
Habersham  Creek.  The  effect  of  the  proposed  improvement  of  Skid- 
away  Narrows  would  be  to  create  an  additional  or  alternative  route  for 
a  portion  of  the  approved  route,  to  wit,  the  portion  between  Wilming- 
ton and  Vernon  rivers.  The  route  of  the  approved  project  is  equally 
short,  cheaper,  and  more  favomblc  for  navigation  tnan  the  route  via 
Skidaway  Narrows.  ^ 

In  view  of  the  facts  above  stated  the  lioard  does  not  recommend  as 
advisable  the  improvement  b}''  the  United  States  of  Skidaway  Narrows, 
(xeorgia. 

For  the  Board: 

•  A.  M.  Miller, 
Lieut,  Col. ,  Corpn  of  Enaineers^ 

Senior  Member  Present. 


supplementary  report  on  survey. 

United  States  Engineer  Office 

^Savannah^  Ga.^  September  J^^  1903. 

General:  In  compliance  with  first  indorsement,  Office  Chief  of 

Engineers,  dated  August  28,  1903,  I  have  the  honor  to  submit  the 

following  facts  concerning  the  cotnnierce,  present  and  prospective, 

which  will  be  affected  by  the  proposed  improvement  of  Skidaway 

Narrows,  Georgia. 

*  *  ^  *  *  *  * 

From  the  best  information  obtainable  the  following  figures  show 
the  commerce  for  the  calendar  3'^ear  1902  over  the  present  route,  via 
Wilmington  River,  Farsons  Cut,  Wassaw  Creek,  etc.,  viz: 


Oysten bushels. . 

Rice do 

Oeneial  mcrehundise tons. . 


Total. 


Quantity.  '     Value. 


I 


826,915  I  S163,457.50 

124.344  I  124,344.00 

5,000  I  125,000.00 


412,801.50 
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In  addition  to  this  there  is  a  great  deal  of  timber  towed  in  rafts  to 
Savannah  over  this  route,  but  I  am  unable  to  get  any  definite  informa- 
tion as  to  its  quantity. 

It  is  expected  that  practically  all  of  this  commerce  will  follow  the 
new  route  via  Skidaway  Narrows. 

It  would  appear  that  the  increase  in  commerce  which  might  be 
expected  to  follow  from  the  greater  convenience  of  the  route  via  Skid- 
away  Narrows  would  be  considerable.  Much  uncultivated  land  along 
the  proposed  route  would  no  doubt  be  improved,  since  the  producfi 
could  be  easily  brought  to  Savannah  in  steamers  and  small  scnooners, 
whereas  the  only  present  means  of  transportation  is  by  rowboats.  A 
great  deal  of  the  freight  which  is  now  shipped  by  rail  from  Savannah 
to  Darien,  Brunswick,  Fernandina,  and  Jacksonville  would  be  sent  by 
steamer  via  this  route.  This  is  not  done  now  owing  to  the  exposed 
sounds  necessary  to  be  crossed  and  the  delay  occasioned  by  waiting  on 
the  tides. 

I  am  reliably  informed  that  a  regular  schedule  of  steamers  will  be 
established  between  Savannah  and  Jacksonville  as  soou  as  the  proposed 
improvement  of  Skidaway  Narrows  is  completed. 
Very  respectfully, 

James  B.  Quinn, 
Lieut.  CoL ,  Corps  of  Engineern. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A 


Al'PKNIMX    o       KKI1»K1    oK    LIKIT.   fuL.  gi'INN.  IMS 

I'l  lilnl  liii|i*r«i-nii*iii  \ 

Okkii'k  Chikk  i^y  KxiiiNKKiLs  r.  S.  Aumy, 

U(*..|XK*tfiilly  ri'tiiriiiHi  to  tli«»  IVkipI  of  Kii^fimors  for  Uivors  ami 
'IiirUirs  iiivitiii^iitt4*ntioii  to  tlHMUH*oni|Hitiyiu^ri*|M>rt  )»y  Lirutvnant- 
(*olom*l  Cjuiiiii. 

By  i*oniiiian<l  of  Uri^^.  lion.  <tillo.s|iic: 

II.    F.    IIc»lMS|>>i, 

[Fmirth  ltiiliirv*in«-iit.] 
ItoAKH  OF    KmsINKKIO   KOlt   KlVKIlS  AM»    IIaRIM>K8, 

KoMpiHrtfully  n*turno(l  to  tlielMiirf  of  KiieiiuHTs,  riiitinl  Statt*?*  Aniiv. 

Tho  Itdttni  of  Kn;;imM*rN  for  Kivrrs  uii<riIiirlNirs  has  (^mMclored  tfio 
within  aiul  i\w  ai-«*oin|Miiiyiii}r  r«*|M)rtH  of  tli«*  <ii>trlrt  otliror  cm  a  xur\'cy 
of  Skidaway  Narrow>,  tiror):ia,  and  otiirr  data  availaldc. 

The  ammivod  nnijtvt  f«»r  thr  iiiNidr  waterway  lH»twooii  Savannah, 
<ia.,anu  Foriuin<lina«  Fla.,  f(»llow>  tlio  lino  of  I^Muoriy  Mar>h  and 
IIalN*rshani  (*nH*k.  Tin*  rtT«M*t  of  tlit*  i»ro|)oMMt  imi)n>viMnont  of  Skid- 
away  Narniws  would  In*  to  rri*at«*  an  ailditional  or  altornativt*  rotit4'!  for 
a  |x)rtion  of  tho  a]>provi*<i  routi*.  to  wit,  tin*  |N>rtion  lN*twiMMi  Wilniinc- 
Xon  and  V(>rnon  nv«*r*«.  TIm*  rotito  of  tlio  a|»|>i*«>vt*d  t>ro]«»ct  is  oqualTv 
short,  rhi'aiM'r,  and  ini>n*  favonihh*  for  navipition  tlian  the  route  via 
Skitlaway  Narrow ?».  ^ 

In  view  of  tli«'  f:u*t<*  al>ov«*  Matrd  tin*  li<Nird  diM*^  not  recommend  aa 
a«ivi!«al>le  the  improvi'uu'nt  by  the  rnit4Hl  States  of  Skidaway  Narrowa, 
i  f  eor^ia. 

For  the  Ikainl: 

•   A.  M.  Mii.i.RR, 
/,/*  uf,  (  '*»/, ,  f  **'rj»M  of*  htttjhit  f  tM^ 

Senior  Attmicr  IW^-Ht, 


SriTI.KMF.NTAi;^     lCKI»OltT   i>N    srRVKV. 

I'MiKn  Statks  Kn<;i\kku  Orrirr. 

(}rkiciiai.:  In  omiplianct*  with  tir-*t  indorM*iui'nt«  Otlioo  Chief  of 
Knifimvrs,  dat(*<i  Aii;.ni*»t  'J*^.  !'•«>:;,  1  li:iv«*  tlit*  honor  to  sulimit  the 
folhiwin^  fartn  ron<*4*rnin;r  tl»»*  i-oniin«*ri*r,  pn»M»nt  and  pn>-|)«'rtive, 
wbieh  will  In*  uifi'«iiHl  hy  tin*  pro|H)H*il  improvement  of  Skidaway 
Nam>ws,  tiiMirifia. 

Fn>m  thi*  lH**«t  inforiimtii>n  nliiainahle  tli<*  f«illowin^  ti^ure^  show 
the  eonimi*n'«*  for  t  ii*  i-.ili'iidar  yeur  T.Hhj  ov«*r  the  pre<«<*iit  route,  via 
Wilmin^^on  Itiver,  rnr****!!-*  Cul.  Wh^miw  Cri'ek,  rte.,  viz: 

^ limit  '.)  Valiir 

Or*!"*  I'^>*-  •   "  'f<>-    '1  •     ll*>>i.  i-^7  ^ 

....  •!•>  1.1  .1-1 1        i.'l.  :'.ll  IV 

ki  in«  ri  I  .<ii'],M-  i.>ii<  ■.'••I       !.*•  uuu  iw 

T<iUi....  ...  41.*  Hil   .«> 
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In  addition  to  this  there  is  a  great  deal  of  timber  towed  in  rafts  to 
Savannah  over  this  route,  but  I  am  unable  to  get  any  definite  informa- 
tion as  to  its  quantity. 

It  is  expected  that  practically  all  of  this  commerce  will  follow  the 
new  route  via  Skidaway  Narrows. 

It  would  appear  that  the  increase  in  conmierce  which  might  be 
expected  to  follow  from  the  ^eater  convenience  of  the  route  via  Skid- 
away  Narrows  would  be  considerable.  Much  uncultivated  land  along 
the  proposed  route  would  no  doubt  be  improved,  since  the  products 
could  be  easily  brought  to  Savannah  in  steamers  and  small  senooners, 
whereas  the  only  present  means  of  transportation  is  by  rowboats.  A 
great  deal  of  the  ireight  which  is  now  shipped  by  rail  from  Savannah 
to  Darien,  Brunswick,  Fernandina,  and  Jacksonville  would  be  sent  by 
steamer  via  this  route.  This  is  not  done  now  owing  to  the  exposed 
sounds  necessary  to  be  crossed  and  the  delay  occasioned  by  waiting  on 
the  tides. 

I  am  reliably  informed  that  a  regular  schedule  of  steamers  will  be 
established  l>etween  Savannah  and  Jacksonville  as  sooa  as  the  proposed 
improvement  of  Skidaway  Narrows  is  completed. 
Very  respectfully, 

James  B.  Quinn, 
Lieut.  CoL^  Corpn  of  £ngineer9. 

Brig.  Gen.  G.  L.  Gillespik, 

Chief  of  Emj intern^  U.  S.  A 


APPENDIX   P. 


IMI»ROVKMKNT  OV  CKRTAIX   KIVKR8  AND  IIARHORS  IN  FIjDRIDA. 


HEi*ffRT  OF  CAIT.  FRAXriS  R.  SIH'SK,  CORPS  OF  KXaiSEKRS,  OFFICER 
/.V  CHARfiE,  FftR  THE  FISCAL  YEAR  ESDIXO'  JCXE  .tO.  Jm)4,  WITU 
OTHER  IHKTMESTS  RELATIXO  TO  THE  nVRKK 

IMPHOVKMBffTH. 

1.  St.  Johnu  Riv<>r.  FloricU.  10.  Ormng«  River,  Charlotto  Harbor,  anil 

2.  St.  Johnu  Rivt*rat  <>ranff«*  Milln  Flatu,  i*aUinmhatclMH»  Ri\-er.  Florida. 

Flori«la.  U.  SaraiHiU  liay.  Florida. 

S.  VolmHa  Bar,  Honda.                            '  12.  Taiii|ia  IWv,  Morida. 

4.  Oklawaha  River.  Morida.  I'V  IlillHUmi  tiay,  Flori<la. 

ft.  Si.  AtigOf^nt*  lUrlmr.  Flori«la.  14.  OvKtal.  Maiuit«*<*,  Andote,  Snwanee, 

H.  Indian  Ri%*t*r,  n(»ri«la.  and  Withlaroorhee  riveri,  Florida. 

7.  lUfKayne  Rav,  Fl<»rida.  ir>.  R4*nioviuK  the  water  hyacinth  from 

H.  llariicir  at  key  WwX,  Fl(»ri<U,  an«l  Fl(»ri«U  m'ateiK 

rntrancvthfivto.  Irt.  [tn^dKe  for  riv«*rand  harYxtr  impn>ve- 


9.  Kivinuuee  River,  Florida.  nientii,  Floriila. 

BIAMINATIONH   AND  Ht  KVKI'H. 

17.  cniariottr  Ilarlmr,  Horiila.  LU  llilli«Uin>  Ikv,  Florida. 

IM.  l'>irfft>C*rt<f>k  or  River,  MoriiU.     '  IM.  Ki  v  Weit  HariH>r.  Florida. 

19.  ifMmrilla  Sound  and   IxMiKm  Itav,  2*2.  Manatee  Ri\*er,  Florida. 
Florida. 

2:i.  St.  Johni*  RiviT  near  Jac^kfNinville,  Floriila. 


rsiTKi)  Statfj*  Evoikrkr  OmcE, 

•Itwkmm vilify  K lit, ^  July  '^1^  IfH)^. 

(wKineRAi.:  I  have  tin*  honor  to  Huhinit  iion'with  Hnntial  n^port  u|mhi 
IIm^  works  of  river  anti  harlK>r  itiiproveiiMMit  in  thin  dlMtrict,  for  tlit* 
tiscml  ycftr  ending;  •liine  .Ho,  \\H\4. 

*  Very  n^|)ectfully,  your  idnMlient  servant, 

Fraxi'ih  R,  Shunk, 

/  'iijffani^  (  Wry**  of  Anf/iht^TM, 

Brijf.  iir.s.  A.  Mackenzik. 

ChirfoyHrnjifkf^'mn,  I  -    X  -I. 


P  I. 
IMPRt>VKMKNT  oF  ST.  JtHlNS  RIVKR.  FU)RinA. 

For  doivription,  original  priiUH't,  ro>»ulU«,  etc..  mn*  Hummarv,  paf^o 
980,  and  Ki^port^  of  (*hief  of  Rn^nm^^n^  f«»r  \H\H\,  {m^rrs  i:^)r>>iai:f: 
for  19V5,  |iage8  IdbO-ltKH  (tlio  latt4T  \mni:  a  report  upon  a  survey  of 
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of  station  4800,  was  built  up  to  about  2  feet  above  mean  high  water 
at  these  two  pkces.  Elsewhere  the  jetty  is  about  the  same  as  reported 
last  year, 

The  available  channel  depth  in  the  river  is  about  the  same  as  last 
year,  17  feet  at  mean  low  water,  excepting  Mile  Point  shoal,  where 
shoaling  has  recently  occurred,  reducing  the  depth  at  that  place  to  14i 
feet  at  mean  low  water.  The  mean  range  of  tide  is  5.22  feet  on  the 
bar  at  the  entrance,  4  feet  at  Mile  Point,  and  1.8  feet  at  Dames  Point. 

Attention  is  invited  to  the  fact  that  the  sum  of  only  $205,000  remains 
to  be  appropriated  to  complete  the  amount  authorized  in  act  of  June 
13,  1902.  Including  this  amount,  the  payment  of  outstanding  obliga- 
tions and  ^yment  for  work  proposed  under  contract  will  leave  an 
amount  which  is  estimated  to  be  only  sufficient  to  pay  the  cost  of 
operating  the  two  dredges  owned  by  the  United  States  up  to  about 
March  1,  1905.  Unless  other  funcls  are  provided,  work  by  hired 
labor  will  probably  cease  by  that  time,  leaving  the  work  in  an  incom- 
plete condition. 

It  is  proposed  to  apply  the  available  balance  to  building  training 
walls  in  the  river  and  to  dredging  in  the  river  by  conti*act,  and  to 
dredging  by  hired  labor  in  the  river  and  on  the  bar,  using  the  U.  S. 
dredges  JaoksonviUe  and  St,  John^^  between  Jacksonville  and  the 
ocean. 

The  additional  appropriation  recommended  is  to  be  applied  to  con- 
tinuing the  work  of  dredging  between  Jacksonville  anti  the  ocean  by 
contract  and  hired  labor,  using  for  the  latter  the  U.  S.  dredges 
Jdcksofiville  and  St.  Johns. 

Money  statements. 

EMEIUIENCY   APPROPRIATION. 

July  1,  1903,  balance  unexpended $729. 19 

June  30,  1904,  amount  expended  during  lisoal  year 729. 19 

GBNERAI.    IMPROVEMENT. 

July  1 ,  1903,  balance  unexpended $676,  ^l,  13 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 395, 000. 00 

1, 071, 351. 13 
June  30,  1904,  amount  expended  during  fisc^il   year,  for  works  of 

improvement ^  719, 463. 09 

July  1,  1904,  balance  unexpended 351, 888. 04 

July  1,  1904,  outstanding  liabilities 53,  712. 29 

July  1,  1904,  Imlance  available 298,175.75 


July  1 ,  1904,  amount  covered  by  uncompleted  contractH 89, 319.  86 


Amount  (eetimatecl)  required  for  completion  of  existing  project 614, 750. 00 

Amount  that  can  l>e  profitably  expended  in  tisial  year  ending  June  30, 
1906,  in  addition  to  the  balantn?  unexpended  Ju'lv  1,  HK)4: 

For  works  of  improvement ' $500, 000. 00 

Ff)r  maintenance  of  improvement 25, 000. 00 

525, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harlxjr  act  of  1899. 


o  Includes  $150,000  for  construction  of  drtnlge,  and  $300  withdrawn  for  expenses  of 
Board  of  Engineers  on  Rivers  and  Harbors. 
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APPROPKIATIONS   KOK  IMPROVEMRNT  OF  8T.   JOHNM   RIVER^   FLORIDA. 

rndcr  th«'  original  proJM*!  the  f<ilk>win^  appropriatioiiH  w<»n«  made 
for  tli<*  work: 

June  14,  IHW) $125,000     SepU»nilii«r  19,  IHBO $170,000 

Marrha,  ISMl 100.000     Julv  i:l.  IWrj 112,W0 

AumMt  2,  1H82 IfiO. OIX)  I  Mart- li  3,  IWKJ 2M,M) 

Julv  \  1HH4 IW.  000  

Auicui^  A,  IKMi 150,000  ToUl 1,417.(N)0 

Auirtti^  II,  1HH8 175,000 

lender  X\\v  cxintin^  pn>j<H!t  of  iiiiprovoinent  appropriations  have  bet>n 
made — 

June  3,  18M $200,000 

Maivh  3,  18»l« 200,  (m 

Jane  18,  1W2 •360,000 

MmK*li3,  lMO:i 350,000 

April  2H.  HKM SMS,  000 

Ti.Ul 1,495,000 

JniM*  H,  lUOO  ialliittiifiit  and  fiiiorirenf  y  ap|m»|»natinii  t 10, 000 

AiQcnvai*' 2,922.000 

(X>NTEAtTII   IN    ><«IIH'IL 

(*ontnu*tnr:  Knli^rirk  <f.  Hiim. 

Work:  Jrttv  o»nj«tnitiinn. 

I>it«*:  Man>i  l^,  VMXi. 

AppmviNl:  .\Unli  IH.  1<I0;{. 

llatt*  of  UviniiiiiK:  Jun«*  24.  1003. 

Dattf  ofciMiipletion:  Ah  pntviih**!  in  i>periflrationii. 

Qiuintitiifi:  ANitit  liO.UNi  t*nw  <*f  tinit-cluw*  Htone.  at  $2.22  por  ton;  abont  40,000 
titnit  of  ftH^)nil-rUMif«ti>m*,  at  $2.22  \»*r  t4in;  about  5,000  tona  thinl-claiw atone,  at  $2.13 
per  nihl«'  yanl. 

r4mtnuior:  Koclorirk  <t.  )U¥». 

Work:  Traininir  wall  <'v>nfitnirtifin. 

itaiU*:  Jum*:U».  liHKt. 

AppmviNl:  Jatiuan-  15.  1904. 

Date  of  lM«iriiuiinfr:' < »itoli«*r  A.  ItiO:). 

I)at4*  of  otmt>lftioti:  Am  pn>\i<l««ii  in  ppeciflcationii. 

Quantitiea:  Ott.OOO  rubii*  yunli*  thinU*lam  Htone,  at  $1. A3  per  mhir  >*mrrl:  37.000 
a[|tiare  yanla  faM*in<»  niattnw.  at  40  f*«*ntM  \H*r  nprnn*  yard:  IH.OOO  nihi<*VanlM  nvKter 
anelb*,  at  $1  |N*r  ni)»i«*  vanl:  oM  material  pla(*«*il  In  new  work.  24.1HO  vtiUiv  yanln,  at 
40  <t*ntii  pi*r  «Mil>ir  yan(:  f>l<l  material  plaetnl  elaewhere,  2,700 cubic  yanla,  at  30  centu 
per  iiibic  yanl. 

C*4intniM't<tr:  CViaKtmim*  I>r%«<lKin(r  t*4>mi«uiy. 

Work:  Dn<<lirin^  St.  JuIhih  kiv«>r.  Florida. 

Il«itr:  February  2:».  1».HW. 

Appn»v«<il:  MaWh  24.  IWtl. 

Date  «if  U-»nnninK:  May  27.  n»03. 

Iiatf  fif  completion:  Am  pmx  id^l  in  pperiAcationfi.     (Cnntrart  annulleil  ) 

Uuantitii«i*:  AUmt  400.0iN>  cubic  yartlM.  at  21.5  centj*  |ier  cubic  yanl. 

Contractiir:  F.  O.  Black mer  an<rDavi<l  Warrinictou. 

Work:  ( <>nMtniciion  of  hull  f<>r  hvdraulic  dredgv.     Omtracn  pri«v.  $12..'liVi. 

Date:  Jaly  Irt.  IMKi. 

Appft>ve<l:  Julv  Irt,  VMXl 

Date  of  U*frinning:  AiitniMt  1.  1903. 

Daieof  <^impletion:  <M'ilM*r5.  190:{. 


"  And  omtinuintc  omtnu-t  for  |*.iV>,000. 
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Commerce  of  St.  Johju  River,  Piorida,  during  Ifie  year  ending  December  SI,  1903. 
IFuiDlahiid  by  JackwuvUle  Boud  ol  Trade.] 


Arriftdt  and  departun 

.$  of  vettelt/or  the  year 

ending  December 

»/,  190S 

ArrivaU. 

DcmnuKH. 

Ntunber. 

Touh. 

Number. 

T<.n^ 

»-M 

IS 

,....»,        -^ 

m 

sse 

EBtimated  number  of  passengers  carried  by  water 480, 000 

Eadmateal  amount  of  total  trade  of  neighborhood  carried  by  wat«r,  per  cent.  £5 

Probable  increase  of  trade  were  the  improvement  completed,  percent 200 

Note. — From  the  above  atatement  it  would  appear  that  the  commerce  of  this  port 
waa  less  in  1903  than  in  1902,  but  in  the  1902  report  an  error  was  made  in  giving  the 
number  of  croBS-ties  instead  of  the  tonnage.  Instead  of  872,500  tons,  it  should  nave 
been64,937  tons,  makinga  difference  of  807,563  tons,  thus  reducing  the  total  tonnage 
of  that  year  to  903,191,  while  that  of  1903  in  1,052,4(17,  a  gain  of  149,276  tons  in  1903 
over  that  of  1902. 


For  description,  project,  and  work  done  see  summary.  Report  of  the 
Chief  of  Engineera  for  1898,  pages  1344^1348,  and  Report  of  the  Chief 
of  Engineera  for  1901,  page  1738. 

The  act  of  June  13,  lHOiJ,  appropriated  $30,000  for  this  improvement. 

On  October  12,  1^,  a  contract  for  dredging  wii«  entered  into  with 


P,  ^nford  Ross,  Incorporated.  Work  began  under  this  contract  May 
5,  1903,  and  was  completed  Septembers,  1903;  2.">,376.-lr  cubic  yards 
were  removed  from  Orange  Mills  flats,  99,825.6  cubic  yards  from  Bacey 
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Point  shoal,  and  101,583.1  cubic  yards  from  Tocoi  shoal,  making  a 
total  of  226,786.1  cubic  yards,  of  which  amount  113,553.2  cubic  yards 
were  dredged  during  the  fiscal  year  ending  June  30, 1904.  For  results 
and  present  condition  see  summary. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completi^  the  existing  project  by  dredgiV 

Money  statement, 

July  1,  1903,  balance  unexpended $23, 961. 68 

Jane  ^,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      23,961.68 


'Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  worlcs  of  improvement,  in  addition  to  the  balance  unex- 

nended  July  1,1904 60,000.00 

Suomitted  m  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Act  of — 

March  3,  1899 $40,000 

June  13, 1902..... 30,000 

Total 70,000 


CONTRACT   IX    FORCE   DURING   FISCAL  YEAR. 

Contractor:  P.  Sanford  Ross  ^Incorporated). 

Work:  Dredging  St.  Johns  River,  Orange  Mills  flats. 

Dated:  October  27,  1902. 

Approved:  November  11,  1902. 

Date  of  beginning:  May  5,  1903. 

Date  of  completion:  September  5,  1903. 

Qoantitiee:  About  225,000  cubic  yards  of  material  at  12  cents  per  cubic  yard. 
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Commerce  of  Orange  MiUsflaU  during  the  year  ending  December  SI,  190S, 

[Furnished  by  Board  of  Trade,  Palatka,  Fla.] 


Articles. 


Cotton l>00 

FertlllzerH 3,500 

Fmiti 1,400 

Fish  and  oysters 1,500 

Qnin 4,000 

Hides 100 

Hay 3,200 

live  stock i  50 

Lumber 150, 000 

Merchandise 38,000 


QroRS 
tonnage. 


Oiangee. 


1,400 


Articles. 


Pineapples 

Railroad  supplies 

Sirup,  honey,  etc 

Shingles 

Bash,  door,  and  blinds 
Turpentine  and  rosin  . 

Tobacco 

Vegetables 


Total 


Gross 
tonnage. 


1.400 

1,500 

60 

80,000 

8,000 

25,000 

10 

300 


269,610 
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ArriviiU  and  departures  of  vessels  for  Uie  year  ending  December  Sl^  1903, 


Kind  of  vefwel. 


Steamem 

Sailing  vemeN 
Yachls 


Arrivals. 


Number. 


8 
10 


Tons. 


8,000 
100,000 


Departtiren. 
Number.     Tons. 


8 

155 

10 


8,000 
100,000 


Estimatetl  number  of  passc'iiffcre  carried  by  water 160, 000 

£8titnated  percentage  of  total  trade  of  neighborhood  carrie<l  by  water 90 

Probable  percentage  of  increase  of  trade  were  the  improvement  complete. . .  100 


P3. 


IMPROVEMENT  OF  VOLUSIA  BAR,  FLORIDA. 

Since  July,  1899,  no  work  has  been  done  at  this  place. 

For  description,  project,  and  results,  see  summary,  pa^e  283,  and 
the  Report  of  Chief  of  Engineers  for  1897,  page  1560,  and  for  1896, 
pages  1313  and  1314. 

The  sum  of  $2,000  was  allotted  from  the  emergency'  river  and  harbor 
act  of  April  28, 1904.  With  this  amount  and  the  sum  of  $2,000  appro- 
priated m  act  of  June  13,  1902,  remaining  unexpended,  it  is  proposed 
to  dredge  the  channel  at  Volusia  l^r  and  the  worst  places  on  the  river 
between  Volusia  bar  and  Lake  Monroe,  or  both  as  may  appear  most 
desirable  when  the  work  is  undertaken  It  is  proposed  to  do  this 
work  with  the  U.  S.  dredge  Florida^  now  under  construction.  Work 
is  expected  to  begin  in  October,  1904. 

It  IS  proposed  to  apply  the  additional  appropriation  recommendeil  to 
maintenance  of  improvement. 

Money  statement. 

July  1,  1903,  balance  unexpende<l $2, 000. 00 

Amount  allotte<l  from  appn)pnation  for  maintenance  of  river  and  harl)or 
unprovement,  act  of  April  28,  1904 2, 000. 00 

July  1,  1904,  l>alan(*e  unexpendetl 4, 000. 00 

Amount  that  can  lx»  profitably  oxpon<lc<l  in  fts<.*al  year  ending  June  ;U), 
1906,  for  maintenance  of  improvement,  in  addition  fo  the  tmlantn* 
unexpende<i  July  1,  1904 2, 000. 00 

Submitted  in  compliant^  with  nH|uirementf*  of  .**undry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Act  of— 

June  14,  1880 $.5,000 

March  3,  1881 5, 500 

August  2,  1882 5, 000 

Julv5,  1884 2,000 

August  5,  1SS(> 7, 500 

AugUHt  11,  1888 500 

September  19,  1890 500 

July  13,  1892 1,000 


Act  of— 

August  18.  1894 $1,000 

June  3,  1896 1, 000 

Manha,  1899 2,000 

June  13,  1902 2,000 

April  28,  1904 2,000 

Total 35,000 


APPENDIX   V — RKPORT   OK   OAITAIN   SHUNK. 


1698 


COMMERCIAL  STATISTICS 


Commerce  of  Volusia  Bar,  Fla.,  during  the  year  ending  December  Sly  190S. 

[FuralBhed  by  the  Clyde  Steanuihip  Company.] 


Articles. 


Fertilizen 

Fruits 

.Grain 

Hides 

Live  stock 

Lumber } . 

Merchandise 

Oranges 

Turpentine  and  rosin 

Fish  and  oysters 


Articles. 


Railroad  supplies 

Sirup,  honey,  etc 

Tobacco 

Hay 

Vegetables 

Shingles 

Sash,  doors,  and  blinds. 

Totol 


Gn)K9 
tonnage. 


160 
10 
38 
1,600 
3,200 
10 
20 


55,922 


ArrivaU  and  departures  of  vessels  for  the  year  aiding  December  Sl^  190S. 


Kind  of  vessel. 


Steamers. 


Arrivals. 


Number. 


260 


Tons. 


^,400 


Departures. 

Tons. 


Number 


260 


95.400 


Estimated  number  of  passeneers  carried  by  water Itt,  133 

Estimated  percentace  of  total  trade  of  neigh  l)orhood  carried  by  water 40 

Probable  increase  of  trade  were  the  improvement  completed,  per  cent 100 


P  4. 
IMPROVEMENT  OF  OKLAWAHA  RIVER,  FLORIDA. 

For  description,  project,  and  results,  attention  is  invited  to  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  131.1:  to  1316,  and  to 
summary,  page  284. 

No  work  was  done  during  the  last  fiscal  year,  and  none  is  contem- 
plated until  the  services  of  the  U.  S.  dredge  and  snagboat  Flarkla  are 
available.  This  boat  is  now  under  construction  and  it  is  expected  that 
it  will  be  completed  by  October  1,  1904. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completing  the  existing  project  by  removing  obstructions,  and  to 
maintenance  of  improvement. 

No  commercial  statistics  are  available. 

Money  statement. 

July  1,  1903,  balance  unexpended $2,000.00 

July  1,  1904,  balance  unexpended 2, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpendecl  July  1,  1904: 

For  works  of  improvement $16, 000. 00 

For  maintenance  of  improvement 3, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


19, 000. 00 
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APPROPRIATIONS. 


Act  of— 

September  19,  1890 $10, 000. 00 

July  13,  1892 1,000.00 

August  18,  1894 3,000.00 

June  3,  1896 3,000.00 


Act  of — 

March  3,  1899 $3,000.00 

June  13,  1902 2,000.00 

Total 22,000.00 


P5. 

IMPROVEMENT  OF  ST.  AUGUSTINE  HARBOR,  FLORIDA. 

For  history,  description,  and  project,  see  current  summary,  page 
284,  and  Report  of  Chief  of  Engineers,  1896,  pages  1316-1317. 
No  work  was  done  during  the  year. 
There  is  no  commerce  by  water  at  St.  Augustine. 

Money  statevieiit, 

July  1,  1903,  balance  unexpended $279. 14 

Jane  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 279. 14 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

APPROPRIATIONS. 

Act  of — 

August  11, 1888 $35,000 

September  19,  1890 20,000 

July  13,  1892 10,000 

August  18,  1894 6,000 

Total 71,000 


P6. 


IMPROVEMENT  OF  INDIAN  RIVER,  FIX)RIDA. 

{1)  Indian  Rlvtr  hetween  Goat  Creek  and  Jumter  Inlet. — No"  work 
during  the  year.  See  summary,  page  285,  and  Report  of  Chief  of 
Engineers  for  1896,  pages  1318-1320. 

It  is  proposed  to  apply  the  funds  available  and  the  additional  appro- 
priation recommended  to  completing  the  existing  project  by  dredging 
and  to  maintenance  of  improvement. 

(2)  Negro  Cut,— Ho  work  during  the  year.     See  summary,  page 

285,  and  Reports  of  Chief  of  Engineers  for  1894,  pages  1227  et  seq.; 
for  189(),  pages  1318-1319,  and  for  1902,  pages  1210-1211. 

{3)  Jupiter  /?)fet.—l!io  work  during  the  year.     See  summary,  page 

286,  and  Reports  of  Chief  of  Engineers  for  1897,  page  1554,  and  1901, 
page  1743. 
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.Vf»fit  tJ  nftitt  tttt  lit, 

July  I,  imtt.  Iwlnniv  iiiicx|4MI«1«*<I $L».  V(M,  110 

AniiHitit  n'<t'iv«««I  fur  n-iit  i»f  I'.  S.  ilnMl}*!*  Stmmun 14. 62 


July  I.  I1HM.  Uilunn*  uiH>x|i«MiiliHl L*.OU  rtl' 

AuiiMint  I  fi-tiinHtnl  i  nNiuinsI  for  <*oiiii»liMioii  ni  exirtin^;  jin»j«*«-l 1*7.  (XK).  UO 

Anmunt  ttiiit  4iin  In*  |»n>tltiiMy  cxiNMiilnl  in  tiMiil  y«*jir  «*ii<litiir  Jiiiif  .'Mi. 
UMMl.  in  aililitiMU  tn  th«*  Uilaiii't'  nni*\|M*n(lt*il  July  1.  11MM: 

K*ir  worlcM  of  iniprv\«'tii<*iit ?L*7,  iMii».  i«l 

For  nuiinU*nan«i'  of  inipnivi'nu'Ut *J.  (NNi.  (N) 


SulHiiitU*il  in  (MUiiiliumv  uiih  nN|iiin'ni«-nb<  nf  Mindry  civil  m't  of  Jum* 
4.  IffilT.  and  of  mrtitMi  7  nf  the  river  luitl  harlMir  act  of  18UI*. 


l*«.i.  (N10. 00 


ArrRoruMTiox!*. 

Art  •if— 

Jul  V  13,  imrj  ilirtwi^on  <iaAt  <'n><k  andJiifiitPr  Inlot) $15,000.00 

AiitfUnt  is.  |«M  (N«-k'rn  Cut    rt.lNm.llii 

Manh  1\  lMSi%  i  Ni^'ni  Ciil \\  inii».  Ul 

Krhniiirv  W.  IrtHl  .  Jiipiti  r  Inlrt  i :»*■».  Ul 

Juni«:i.  i«m.N,x'n»('uti 7..'Vi»o.oi) 

Manli :«.  lK!i!»  iNitrriM'nt  Ti.jioo.iiO 

Jum*  i:i.  IW2  iU<tw«*«>n  iuKiX  <'nvk  un«l  JuiuUt  InUt  < 1'.<V10.(N> 

Total :H).iiOtVOO 

AlloliiH*nt  fpiiiri*iii«Tp'ni*\  ri\«*riin«l  liHrlM>rap|iri>iiriiition  nf  Jutifti.  !'«■> 

.  fi>ro|H*nintr  Jupiti-r  liilot  • I.OiiO.  00 

Ainrnyati* M ,  tlOO.  00 

For  n'Hl  iif  tlrt'^Un* 1 4.  ^2 


51.014.  (}2 


P7. 

IMI'KtAKMKNT  «»K  I'.ISCWNK  HAY.   I'l.i  »KlhA. 

For  clpMTiption  of  tin*  projrrt  and  work  «l»»iu'  l»v  tlh»  Kloridn  VmhX 
C'«iA>t  K«ilv.-iiv  l\>iii|iiiiiy.  ><■(*  ^iiiiiiii:ii-\ .  imo-c  *jm;.  iukI  ri'|Mirt  nnd 
rp4i>mni4*n<lAti<iiis  of  h  lifianl  of  i»tii«'fi>«  |Mii»li>h«>d  in  tin*  iV|M)rt  of  iho 
C*bief  of  Knjrim'^Ts  ft»r  11mm».  \ni\rv^  l:»**t;  jui::. 

A  ctMitrart  wa.s  iiia«li'  Prn'tiilHT  17.  I*.»«»:i,  with  I*.  Sanfopj  K^wj* 
(IiH*oq)f»rHtiKi),  for  dn'ilirin^r  a  rhaiim-l  and  ron^triirt  11115  a  lirrakwatrr. 
Work  tindor  tlii^  roiitr:n*t  \\a*«  ctiiniiiriirrtl  Mari  h  l'»,  Itntl.  At  tho 
end  cif  tlio  riM*al  vt*ar  '^.(•(it*. 7  nilur  vard^  of  coral  mrk  had  lN»rn 
deno<»itrd,  forming  ii  In-aitinj:  for  tin'  prti|M»«.rd  hrcakwatrr  l,<»*»o  foet 
in  lengthy  with  an  avrnip*  crr^t  width  of  *J«>  fcrt  at  tin*  hciL^ht  of  alnMit 
nir«n low  water.      No  dt-iM||rin^  ha<"  In'fn  dom'  h\  tin*  runtrartor. 

I'ndrr  authority  <»f  tin*  .SM'r»'tar\  i»f  Wai  dati'tl  Aiiril  ^.  P.»»»4,  |»ni- 
cecdinys  won*  iii<«tituii'>l  toih'tiuin*  )>\  rondrimmtion  tin*  lainl  in*t-o»:iry 
ia  oonncciiun  with  thi^  impruvi-nn'iit. 


1696   REPOKT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ARMY. 

Money  stdtement. 

July  1,  1903,  balance  unexpended $299, 244. 90 

June  30, 1904,  amount  expended  during  fiscal  year,  lor  works  of  improve- 
ment      10,886.89 

July  1,  1904,  balance  unexpended 288, 392. 50 

July  1,  1904,  outstanding  liabilities 13,425.58 

July  1,  1904,  balance  available 274,966.92 

July  1,  1904,  amount  covered  by  uncompleted  contracts 246, 445. 75 

APPROPRIATIONS. 

Act  of  June  13,  1902 $50,000 

Act  of  March  3,  1903 '. 250,000 

Total 300,000 


CONTRACT   IN   FORCE    DURIN(t   THK   FISCAL   YEAR. 

Contractor:  P.  Sanford  Ross,  Incoriwrated. 

Work:  Dredeing  and  construction  of  breakwater. 

Date:  Deceniber  17,  1904. 

Approved:  January  9,  1904. 

Date  of  beginning:  March  14,  1904. 

Date  of  completion:  March  14,  1906. 

Quantities:  Dredging — About  154,000  cubic  yards  of  sand,  rate  24  cents  per  cubic 
yard;  92,000  cubic  yards  of  rock,  rate  $1.78  per  cubic  yanl.  Construction  of  break- 
water— About  4,500  tons  of  hard  rock  at  $5.50  per  ton;  about  17,000  cubic  yards  of 
coral  rock  at  $2.50  per  cubic  yard. 


COMMERCIAL   STATISTICS. 


Commerce  of  Biscayne  Bay^  Florida,  during  the  year  niding  December  SI,  1903. 

[Furnished  by  Mr.  C.  L.  Myers,  general  manager  of  the  Peninsular  and  Occidental  Steamship 

Company.] 


Articles. 


Fruits 

Fertilizers 

Grain 

Live  stock 

Lumber,  rough  and  dressed 

Merchandise 

Shingles 

Hai 


;^ 


Sash,  doors,  and  blinds 


Gross 
tonnage. 


I 


19 

1,062 

54 

129 

1.376 

6,994 

7 

2 

24 


Oranges ... 
Ship  stores 
Tobacco . . . 
Vegetables 
Pineapples 
Hides 


Total 


Articles. 


Gron 
tonnage. 


6 

651 

65 

1.710 

1,284 

87 


18,ai9 


ArruKiU  and  departures  of  vessels  for  the  year  ending  December  Sly  190S. 


Kind  of  vessel. 


Departures. 


Steamers 

Sailing  vesftels 


fstimated  number  o^  passengers  carried  by  water,  10,415. 


▲ppiurwx  r — BXPOKT  or  oaitaui  shumk.  16V7 


P8. 

IMPROVKMKNT  OF  1IARB(»R  AT  KKY  WKST.  FU>Rn>A,  AM>  KXTRANCK 

THERETO. 

For  project,  de8cription,  etc,  sec  Kumnmrv,  {mi^o  288,  and  RepurlM 
of  the  Chief  of  Kn^ineerH  for  189fL  {Mges  1825-1327:  for  18118,  pkge 
1371;  for  HNK),  ptLge^  1038. 

The  river  and  harbor  ai*t  of  June  13,  11M)2,  provided  for  a  prelimi- 
nary examination  and  Hur\'ey  of  Key  West  iIarlK>r  with  a  view  to 
determining  the  desirability  and  feaHibility  of  Heciirini;  a  rhannel  30 
feet  in  depth  and  4<K)  feet  in  width  through  the  ship  channel  entrance 
into  the  harlior  of  Kev  West,  and  of  said  depth,  and  2,500  feet  in  width 
and  1  mile  in  lenj^h  in  said  harbor. 

An  examination  was  made  and  the  locality  aanreyed  between  May  1, 
ISMK),  and  CVtolier  1(>,  l!M»3,and  a  re|x>rt  with  eetimates  of  the  cost  of 
the  pro|KM(Kl  work  was  submitteil  to  Coni^ress  February  23«  1904. 

K4'fen»nce  is  made  to  House  Document  No.  507,  Fifty -eii^hth  Con- 
l^resH,  second  session,  where  the  report  is  publishml  in  detail. 

It  is  proposed  to  apply  the  avauable  bahince  to  dredg^inff  and  the 
additional  appropriation  recommended  to  completing  the  existing  pro- 
ject by  drodgmg  and  extendin)^  and  raising  the  jetties. 

July  I.  I«W.  lialaiicv*  unexpcn«l<*<l f9». 709.41 

Kalt*oroM  niatfhal \.hO 


W,  770. 91 
Junt*  'M\  19(>4,  Amount  oifipntlttl  diiriiiK  Awml  Vi'mr. 

For  Wftrku  of  iiiipn»v<*uit*nt $3H.  70 

K(»r  i^tHistrurtkin  ot  drtxlicf SO,  000. 00 

80.038.70 


July  I,  1904.  Imliintv  un<>x|H*n«l<^l 19,7.12.21 

Amount  (mtinmiMl)  rr<)uir«'«l  for  romplelion  ol  exiiliiig  ptoject 100,000.00 

Amount  that  cun  Ih*  profitjilily  rxpvnaed  in  fimul  ymr  endinir  Jane  90, 
1908,  (or  worknol  iiiipr<»vi*ni«*nt,  tnaddition  tothclflilanceniieipended 

July  I.  I9IM IOO,00aO0 

Holimitleil  in  ix>mpliAuce  with  rviiuireuienuof  MUidrxctvUactol  JiUMi, 
1807. 


Iiarbon) $100,000.00 


APntoPNlATloNn. 

Art  of-  .  Art  of  — 

Auffuiil  S,  1882 125,000.00!          June  13,  l902(riTeniMMt 

AninM  6,  188A  ( iitir\  ev ) .  2,  .VNK  00 

Amcuntll,  1888 25,000.00 

H^ntrmlier  19,  1M«H) 40, 000. 00 

July  IS,  1892 75,000.00 

AufWi  18,  IH94 80, 000. 00 

Junes.  189B 80.000.00 

MarrhS.  1899 25.000.00 

Allf>tm<*nt  fnnn  «*nH*nri*n- 

cy  rivf»r  An<l  hartioriu't. 

Junt*  A.  1900 10. 000.  (M) 

BNi  IMH 107 


ToUl 4A2.500.00 

KtnviviHl  from  m1«b 1 .  50 


402,601.60 


1698   BEPOBT  OF  THK  CHIEF  OF  ENGINEEBS,  U.  8.  ARMY. 


(t>MMBKCMAL   HTATIKTICS. 


Oommercf  of  Key  M>»rf,  Fla, ,  during  the  year  mditig  December  SI,  190$, 


Aitielen. 


GroMs    I 
tonnage. 


Articles. 


F^rtUixen 

Praits 

Grain 

Hides 

Life  stock 

Lamber 

Shingle* 

8Mh,  doora,  and  blinds 

Merchandise 

Oranges 

Pineapples 


80 

266 

275 

1 

8.000 

6.000 

1.000 

600 

76,000 

270 

1.000 


Phosphate 

Turpentine  and  rosin. 

Fish  and  oysters 

j  Sirup,  honey,  etc 

I  Tobacco 

I  Cigars 

I  Hay 

■   Vegetables 

'  Sponges 


Total 


Gi 
tonnagr. 


40.000 

2 

506 

4 

564 

l.OSS 

2111 

U6 

280 


IKOO 


ArriraU  and  departure*  of  rrnseU/tjr  the  year  ending  Decendter  SI,  J90S. 


Kind  of  vesnel. 


Sailing 


Is 


Arrivals. 


Departures. 


Number. '     Ton**.    ]  Number. 


Tons. 


4D6.8M 
a».6«7 


EsUmated  namber  of  powengerB  carried  by  water,  33,564. 
All  traffic  is  by  water. 


P  9. 


IMPROVKMENT  OF  KISSIMMEK  RIVER,  FLORIDA. 

For  project,  description,  etc.,  see  summary,  page  289,  and  Report 
of  Chief  of  Engineers  for  1903,  pages  119:^1194. 

The  river  and  harbor  act  of  June  18,  1902,  appropriated  $8,000  for 
improving  Kissimmee  River,  Florida. 

A  project  for  expenditure  of  available  funds  was  submitted  July  18, 
1902,  and  approved  December  2,  1W2. 


of  the  canal.  Work  was  continued  until  October  14, 1903,  when  avail- 
able funds  were  exhausted. 

During  the  fiscal  year  there  was  dredged  21,621.1  cubic  yards  of 
soft  material,  and  60O  feet  of  sheet -pi  ling  bulkhead  was  constructed. 
The  money  expended  for  dredging  was  Sl,923.TH,  and  for  bulkhcaad 
construction  $S^.40.  These  amounts  include  all  engineering  and  con- 
tingent expenses.  The  cost  of  dredging  \^r  cubir  yard  was  8.9  ceDts. 
The  cost  of  bulkhead  construction  was  57.4  cents  per  linear  foot. 

The  approved  project  was  25  per  cent  accomplished  on  June  80, 
1904. 

It  is  proposed  to  apply  the  additional  appropriation  reconunended 
to  completion  of  the  projci't  and  maintenance. 


APPKNDIX    P — RKPORT  <>K  rAPTAIK   HBUHK. 


1699 


July  1,  1903,  lMiUn«v  utiezpen<1tMl $3,019.83 

Jane  30,  1904,  amount  t*ziimd(*d  diirinK  tlMiml  yt«r,  for  worku  of  improvtw 
mrnt 2,908.13 


Jaly  1,  1904,  IwUnce  um'X|N*mli*«l . 
Jnly  1,  1901,  outnUuidinit  limhilitieit 


11«.70 
15.00 


July  1,  19lM,  liaUtHi*  avmilaMe 


101.70 


Amoant  (otiniatiMl )  reif|uin*<l  for  comploUon  of  fxi^ing  prnje<*t 16, 220. 90 

Amoant  thmt  can  )w  pnitiUbly  eipende^l  in  flnml  yi'ar  fmlinK  Jane  :)0, 
1906,  In  aililition  to  the  liabmce  anexpendeil  July  1,  19(M: 

For  works  of  iuiprovenient $16, 220. 90 

For  maintenance  of  improvement 1,000.00 


fiabmitted  in  rompliann*  with  nH|uirt*mfnbi  of  Mimlry  civil  act  of  Jane 
^    4,  1897,  and  of  section  7  of  the  river  and  harlior  act  of  1899. 


17,220.90 


AI*PROl*MIATIOlf. 


Joiie  13,  1902 $8,000.00 


<'OMMKIH'lAt.  fTTATtimtTI. 


Oomwurrt  of  Kimimmrf  iim  r,  Flomin,  fnr  thr  yrtir  nMUtu^  lierrmhrr  .f /,  I90S, 
(l>oaipll«d  ffum  InffimuitkNi  fumlahnl  by  (^pl.  i'Xmy  Joiinaun.  KlvlaiiiMv.  FU.) 


Arllclea. 


t^Hlr 

Prrtllltrff*  ilurloillna  |»huii>luiti«) 


OnlQ 
Mar 


Rld«« 

Il<«rr.  irfnip.  He 


Artk^lra. 


.\  .VOO  Lambrr  t  n>iaah  and  ilr<td> 

ISO     MerrhandlBr 

IM      (krmnara 

M»      Vf«rUMf« 

AO     Turpeotlnc 

l»  Ti»Ul 


'    (• 


4Dt 

i.aoo 

1000 
lA 
17 


10. 


Naml«»r  of  ateamhoatji  in  trailt* 7 

Nmnberof  paMengeni  carrictl  in  VMti 1,200 


P   lo. 


IMPROVKMKNTOFORANIJK  RIVKK.  ('I!AR1/>TTK  IIARIUm,  ANIMAUK)- 

SAHATt'HKK  RIVKR.  KUlRIDA. 

TbfMe  improvements  w<»re  (^tmiliimHl  un<1<*r  oiu'  appropriation  by  tbe 
followinff  item  of  the  riv<'r  and  harl>or  a(*t  of  tf  tini*  18,  VM^2: 

Improvin(rf>nuifte  River,  Florida,  in  ao^>nlaiicf  with  re|Mirt  Hihmittevl  in  lloaae 
Diirtiment  Numliere«|  Three  hundrpil  and  eiKhtet*n,  Fifty-(iixlht*onirrf««<fi.  fln>t  neaMon, 
i^barl«»tte  Hartior  ami  (*aloni«hatchei*  River.  Florida,  fn'»m  l*imtaniNi  u*  t*imta  <florda, 
in  acT^inlamv  with  th«»  rr|Mirl  ml>mitt«*<l  m  lloum*  l^n^iiment  Nunilier«*<l  Two  hun- 
died  ami  eifchty-pix.  Fiftv-Pixth  <%»nirn*w«.  HrKt  Mioiion,  nme  thou^nd  Hv<*  hnmlml 
dollara,  of  which  no  much  an  may  U*  n<^i*t«ary  may  lie  expended  lietween  l*antarai« 
mod  Fori  TbompMiu. 


1700   BBPORT  OF  THE  OHIEF  OF  ENGINEEBS,  U.  8.  ARMY. 

On  October  22,  1902,  the  following  allotment  of  available  funds  was 
approved: 

To  Orange  River : $2,000 

To  Charlotte  Harbor  and  C^oosahatchee  River,  between  Puntarasa  and  Panta 

Gorda 6,000 

To  Caloosabatchee  River,  between  jPuntarasa  and  Fort  Thompson 1»600 

(a)  orange  river. 

See  summary,  page  290,  and  Repoi't  of  the  Chief  of  Engineers  for 
1900,  pages  2032-2040,  and  for  1903,  page  1195. 

No  work  was  done  during  the  fiscal  year  ending  June  30^  1904. 
Money  expended  was  for  outetanding  liaoilities  and  contin^ncies. 

The  approved  project  was  completed  June  8,  1903.  It  is  proposed 
to  apply  tne  additional  appropriation  recommended  to  maintenanoe  of 
the  project 

Money  statement, 

July  1,  1903,  balance  unexpended $1, 065. 60 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        1,065.50 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 500.00 

Submitted  in  compliance  with  rec^^uirements  of  sundry  civil  act  of  June 
4y  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


(b)  ohaklotce  harbor  and  caixx)sahatch£e  river,  from  punta- 


rasa TO  PUNTA  gorda,  FLORIDA. 


See  smnmary,  page  291,  and  Report  of  the  Chief  of  Engineers  for 
1903,  pages  2(^83-2036,  and  for  1903,  pages  1195-1196. 

The  U.  S.  dredge  and  snag  boat  Suwanee  commenced  dredging  opera- 
tions at  the  shoal  northeastward  of  Blind  Pass,  Pine  Islana  Sound,  on 
July  14, 1903,  and  completed  channel  section  there  August  11,  1903. 
Work  was  resumed  on  September  24, 1903,  at  the  shoal  northeastward 
of  Patricio  Island,  where  dredging  had  been  discontinued  on  May  5, 
1903.    The  channel  across  this  shoal  was  completed  October  10, 1903. 

During  the  fiscal  year  there  was  dredged  16,012.6  cubic  yards  of  soft 
material,  at  a  total  cost  of  $4,218.90.  which  amount  includes  all  engi- 
neering and  contingent  expenses.  Tne  cost  of  dredging  per  cubic  yard 
was  26.3  cents. 

The  approved  project  was  completed  October  10,  1908. 

It  is  proposed  to  apply  the  additional  appropriation  recommended  to 
maintenance  of  the  works. 

Money  statement, 

July  1,  1903,  balance  unexpended $4,218.90 

June  30,  1904,  amount  expended  daring  fiscal  year,  for  works  of  improve- 
ment  ". 4,218.90 

(Amount  that  can  be  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPSMDIX   F — RKPOUT  OP  CAPTAIN   RHUNK.  1701 

(c)  CAUXXUHATCHEE  EIVEIt,  BETWEEN  PrNTARAHA  ANI>  PDHT  THOMFflON • 


Hummarv,  page  391,  and  KoportM  of  the  Cliief  of  En^neerM  for 
IHW,  prng^  1327  and  1»:^;  for  189H,  i«|^  i:)»4«  and  for  1HII3,  pafe 
1196. 

Work  was  in  proercKH  with  the  T.  S.  dredjte  and  nmg  boat  Sutt^nse 
at  commencement  or  the  tiNcal  y«*ar  and  c-ontinued  untilJuly  13,  1903. 
Work  waH  resumed  there  by  tlio  dred^ifi^  on  Au|niHt  12,  1903,  and  was 
eompletiHl  on  St^ptemfier  23,  1903. 

A  Mun-ev  waM  made  of  channel  hhoabt  near  the  mouth  of  the  river, a 
minken  lifrnter  wan  removed  from  the  channel  at  Myern,  and  15,096.5 
cubic  yaraa  of  noft  material  were  dredged  during  the  fincal  year.  The 
total  coHt  of  operatiouM  wan  $1,500,  which  amount  include8  all  engi* 
neering  and  contingent  ex|M»nseH. 

The  co»t  of  channel  Hurvey  wan  t4{28.89;  the  ctwt  of  removing  the 
Hunken  lighter  wa^*  $123.32,  and  the  cost  of  dredging  was  5  centu  per 
cubic  vara. 

Theapproved  project  was  completed  Febnmry  14,  1901. 

It  in  pmported  to  expend  the  appropriation  recommended  for  main- 
tenaooe  of  the  works. 

July  I.  1908,  halance  unexpended $l,fi00.00 

Jnne  HO,  1904,  Amount  ezpi^drd  darinir  flnral  yc«r,  fur  tiuuntenancx*  of 
improvraient 1,  fiOO.  00 

Amoont  that  can  be  pmAUihly  expemlfd  in  rtural  vf«r  endinir  Jane  30, 
1900,  for  maintpoancv  of  i'tiiprovement,  in  aildltitm  lo  the  halAnce 
anexpemlmlJuly  1,  1954 3,00a 

Babonittad  in  compliAnf^t^  m*ith  n^juin*im*ntii  of  nundrv  dvil  mri  of  June 
4,  1807,  and  of  sectioti  7  of  tho  river  an«l  liarbor  art  of  1H99. 


APinti»r«lATIOX». 

OthmmihUrhef  Hirrr,  Ftnritin, 

AMMt2,lffi2 |A,nnO      Al«lliit  1K.1WM «2,000 

My 8, inM \mw    Jwiif  .H.  iwm i.ooo 

Al«a»l  ft.  1880 4,(100     .Marth  8. 1899 2,000 

11,1888 10.000 


Oatitliiiibfr  19, 18M0 :<.Ha»  Total  appntpnau-d :a,800 

Jlllyl3,1892 1.000     Kx|ienditurni  to  June  .10,1904...  33,000 

/  *hifrUitU  Ifnrhitr  awi  /'mnr  ( Viv^,  Fhmitin, 

Reptanber  19, 1890 f35,000 

AviMt  18,1894 20,000 

Jane  3, 1896 20.000 

lCaivfa3.1H99 25.000 


ToUl  appn>prialeil ,..  100.000 

Bspaodltoff*  U>  Jumi  30.  ivdA 100, 000 

Rirer,  ChmrUme  Ifttrtmtr,  *md  ihitmmihnh'kef  Hirer,  Flariikt. 

Jne1S,1902 99,600 

lo  Juno  30,  19CM 9,r' 
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CX)MMKBCIAL  BTATIOTICB. 


Commerce  of  Orange  River  for  the  year  ending  Decemlter  SI,  190S, 

[Oompiled  from  Information  furniahed  by  Memnt.  Men^e  BrtMi..  Fort  Myen,  FU.,  and  bj  the  Fort 

Myem  Board  of  Tnwle.] 


Article*). 


Grom 
tonnage. 


FMtiliserfl 

Grain 

Hay. 


Lumber  (rouffh  and  drened) 
Merchanoiae 


Articles. 


Oi 
tonnage. 


OrangCM  . . . 
Vef^tableH 
CobX 


2,600 

75 

1.000 


Total 


8,866 


Number  of  Bteamboatfl  in  trade 5 

Nomber  of  paaBengers  carried  in  1903 1, 000 

Commerct  of  Charlotte  Harbor  for  the  year  ending  December  31,  190S. 
[Oompiled  from  information  furnished  by  Mr.  A.  F.  Dewey,  of  Punta  Qorda,  Fla.] 


Articles. 


I     Grow 
tonnage. 


Oattle 

Goal I 

FertlUieri  (including  phosphates) 

Fish 

Fruit  (excluding  oranges) 

Grain 

Ha: 


HlJe 


5,369 
6,575 
65.410 
1,568 
1,578 

917 
2,176 

165 


Articles. 


Honey,  sirup,  etc 

Lumber  (rough  and  dressed) 

Merchandise 

Oranges 

Vegetables 

Oysters 


77 

1,481 

22,490 

7.4M 

2,801 

90 


Total 118,106 


Number  of  steamboatfl  in  trade 12 

Number  of  sailing  vessels  in  trade 64 

Number  of  paasengerB  carried  in  190:^ 15, 680 

Commerce  of  CaioomJiatchee  River  for  the  year  ending  December  SI,  1903. 

[Oompiled  from  information  fumishcd  by  Messrs.  Mcnge  Brothen.  Fort  Myers,  and  by  the  Fort  M yen 

B<iard  of  Trade.] 


Articles. 


tonnage. 


Articles. 


Cattle 

Coal 

Fertiliaeri  (including  phosphates) 

Fish 

Fruit  (excluding  oranges) 

Grain 

Hiiasiii!ii;;;i!!i;ii*!;i;iii!;;!!! 


9. 000     Honey,  simp,  etc 

2     lAimber  (rough  and  droMied) 

370     Merchandise 

fW)  ,  Oranges 

80     Oysteni 

Vegetables 


MX) 
400 
100 


14 

2.208 

11,000 

2,280 

10 


Total 


I 


27. 838 


Number  of  Pteamboat^  in  trade 21 

Number  of  sailing  vefvels  in  tnule S3 

Number  of  passengers  carried  in  1903 9,000 


P  II. 


IMPROVEMENT  OF  SAR.\SOTA  BAY.  FIX)RIDA. 

For  description,  project,  and  results,  see  reports  of  Chief  of  Engi* 
neers  for  18%,  i>ages  i:^^l-i:^^:>;  for  19(X>,  page«  :Wia-2019;  for  1908, 
pages  1218-1219;  and  for  1903,  page  1197- 
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No  work  has  been  done  during  the  fiscal  year  ending  June  30, 1904. 
The  money  expended  was  for  contingent  expenses. 

The  approved  project  was  35  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  expend  the  appropriation  recommended  in  com- 
pleting the  channel  sections  in  Little  barasota  Bay,  widening  the  sec- 
tions in  Sarasota  Bay,  and  for  maintenance  of  existing  channels. 

M(yn4ry  statevient. 

July  1,  1903,  balance  unexpended $63. 80 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  impn)ve- 
ment 53.80 


'Amount  (estimated )  required  for  cx)mpletion  of  existing  project 32, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $18, 000. 00 

For  maintenance  of  improvement 2, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


20, 000. 00 


APPROPRIATIONS. 

September  19, 1890 $5,000 

July  13,  1892 2,500 

August  18,  1894 2,500 

June  3, 1896 2,500 

March  3, 1899 5,000 

June  13, 1902 5,000 

Total  appropriated 22,500 

Expended  to  June  30, 1904 22,500 


CX>MMERC'IAL   HTATISTIOR. 


Commerce  of  Sarasota  Bay^  Florida,  for  Die  year  ending  Deremfter  SI,  190S. 
[Compiled  from  information  furnished  by  the  Sarasota  Board  of  Trade.] 


Articles. 


Fertilisen  (including  phosphates) . 

Fiah 

Froit  (excluding  oranges) 

Orain 

Hay 

Hides 

Honey,  sinip,  etc 

Lumber  (rough  and  dressed) 

Merchandise 


Gross 
tonnage. 


200 
600 

80 
500 
250 

20 
3 

50 
125 


Cattle 

Oranges 

Oysters 

Resin 

Turpentine 
Vegetables  , 

Total 


Articles. 


Gross 
tonnage. 


7 

1,600 

10 

1.200 

225 

186 


4,766 


Number  of  steamboats  in  trade. . . 
Number  of  sailing  vessels  in  trade 


2 
10 
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P   la. 
IMPROVEMENT  OF  TAMPA  BAY,  FLORIDA. 

For  description,  project,  and  results,  see  summary,  page  293,  and 
Reports  of  the  Chief  of  Engineers  for  1899,  pages  1632-1635;  for  1900, 
pages  2022-2025;  for  1902,  pages  1219-1221,  and  for  1903,  pages 
1198-1199. 

At  the  beginning  of  the  fiscal  year  dredging  work  was  in  progress 
under  the  continuing  contract  of  August  5, 1899,  with  the  Alabama 
Dredging  and  Jetty  Company.  This  work  continued  until  July  31, 
1903,  when  operations  ceased  owing  to  financial  difficulties  of  the  con- 
tractor. The  contract  was  terminated  by  supplemental  agreement 
dated  Februair  13, 1904. 

During  the  fiscal  year  there  was  dredged  from  Tampa  Bay  8,460.1 
cubic  yards  of  soft  material.  The  contract  price  was  11.99  cents  per 
yard. 

The  approved  project  was  49  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  apply  the  available  balance  to  widening  and  deepen- 
ing the  partially  completed  channel  section. 

Money  statement. 

July  1, 1903,  balance  unexpended $356,318.58 

June  30, 19Q4,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  «78,687.57 

July  1,  1904,  balance  unexpended 277,631.01 

July  1,  1904,  outstanding  liabilities 1,480.04 

July  1,  1904,  balance  available 276,150.97 

Amount  (estimated)  required  for  completion  of  existing  project 139, 987. 24 


APPROPRIATIONS. 

Viidtr  previous  prcjecU, 

By  act  of — 

June  14,  1880 $10,000.00 

March  3,  1881 10,000.00 

August2.  1882 .  20,000.00 

Julys,  1884 20,000.00 

Augusts,  1886 10,000.00 

August  11,  1888 25,000.00 

September  19,  1890 25,000.00 

July  13,  1892 10,000.00 

Total  appropriation  for  previous  projects 130, 000. 00 

Expended: 

On  channel  from  Tampa  throush  Hillsboro  River  and  Bay 80, 000. 00 

In  dredging  bars  at  entrance  ofold  Ttoipa  Bay 50, 000. 00 

Expended  on  previous  projects 130,000.00 


<>  Includes  $15,000  allotted  for  construction  of  Key  West  dredge. 
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Under  present  project. 

By  act  of — 

MmrchS,  1809 $76,000.00 

June  6,  1900 135,000.00 

March  3,  1901 127,000.00 

June  28,  1902 86,676.00 

March  3,  1903 186,337.76 

Total 610,012.76 


CONTRACT   IK   FORCK    DURINii   TIfR   FIRTAL  YRAR. 

Contractor:  Alabama  Dredgmg  and  Jetty  Company. 

Work:  Dredgmg  in  Tampa  "my  and  on  the  bar  at  the  entrance  to  Tampa  Bay, 
Florida. 

Date:  August  6,  1899. 

Approyed:  8ei>tember  22,  1899. 

Date  of  beginning:  August  3,  1899. 

Date  of  completion:  Continuing  contract 

Quantities:  On  the  bar,  450,0C^  cubic  yards,  more  or  less,  at  15  cents  per  cubic 
yaid;  in  the  bay,  3,700,000  cubic  yards,  more  or  less,  at  11.99  cents  per  cuoic  yard. 


COMMERCIAL  STATISTICS. 


Oommerce  of  Tampa  Bay,  Florida,  for  the  year  ending  December  SI,  190S. 
[Compiled  from  Information  fuminhed  by  the  Atlantic  Land  and  Improvement  Company.] 


Articlefl. 


Gross 
tonnage. 


Articles. 


Tobacco 1,969 

Cattle !  8 

Coal I  9,911 

Fdrtillxers  (including  phosphatefl) I  882,348 


FlBh 

Fruit  (excluding  oranges) . . . 

Oraln 

Fuller's  earth 

Wines  and  liquors 

Lumber  (rough  and  dressed) 


168 

238 

141 

26 

96 

7,149 


Merchandise 

Oranges 

Resin 

Turpentine 

Vegetables 

Oil  (fuel) 

Crate  material  and  manufactured  lum- 
ber   

Total 


Gross 
tonnage. 


5,606 
117 

2,669 

887 

288 

18,946 

6,066 


436,867 


Number  of  steamboats  cleared 2d9 

Number  of  steamships  and  sailing  vessels  cleared 84 

Number  of  passengers  carried  in  1903 15, 780 


P  13. 


IMPROVEMENT  OF  HILLSBORO  BAY,  FLORIDA. 

For  description,  projects,  and  results,  see  summary,  page  294,  and 
Reports  of  the  Chief  of  Engineers  for  1899,  pages  1635-1637;  for  1900, 
pages  2026-2027;  for  1902,  pages  1222-1223,  and  for  1903,  pages  1200- 
1201. 

For  preliminaij  examination  and  survey  of  "Hillsboro  Bay,  with  a 
view  to  determinmg  such  extension  and  increase  of  channel  depth  as 
will  accommodate  present  and  prospective  commerce,  with. turning 
basin, ^'  see  House  Document  No.  306,  Fifty-eighth  Congress,  secona 
session. 
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At  the  beginning  of  the  fiscal  year  work  of  dredging  was  in  prog- 
ress under  the  contract  with  Mr.  Edwin  W.  Preston,  dated  October 
13,  1902.  This  work  continued  until  November  5,  1903,  when  it 
ceased,  owing  to  financial  diflSculties  of  the  contractor.  The  contract 
was  annulled  on  May  7,  1904. 

Specifications  were  prepared  for  completion  of  the  project,  and  the 
wort  was  readvertised  June  20,  1904. 

There  was  remoyed  during  the  fiscal  year  82,511.1  cubic  yards  of 
soft  material  and  1,020.55  cubic  yards  of  rock.  The  contract  price 
for  dredging  soft  material  was  18J  cents  per  cubic  yard,  and  for  the 
removal  of  rock  $4.89  per  cubic  yard. 

The  project  was  87  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  expend  the  appropriation  recommended  in  com- 
pleting the  approved  project,  if  tne  available  funds  are  insufficient 
under  the  new  contract,  and  for  maintenance  of  the  works. 

In  June,  1904,  two  sunken  pontons  and  a  dredge  ladder  were 
removed  from  the  channel  in  Hillsboro  Bay.  These  had  been  aban- 
doned by  the  contractor  and  were  dangerous  obstructions. 

Money  statement, 

July  1,  1903,  balance  unexpended $61,390.46 

June  30,  1904,  amount  expended  during  tiFcal  year,  for  works  of  improve- 
ment      32,SQ2.66 

July  1,  1904,  balance  unexpended 28,587.80 

July  1,  1904,  outstanding  liabilities 100. 00 

July  1,  1904,  balance  available 28,487.80 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 2,000.00 

Submitteil  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


A  rPROPRI  ATIOXS. 


A  list  of  appropriations  mado  for  previous  projects  in  this  locality  is  givMi  in  the 
report  for  the  inipnn'ement  of  Tam|^  Bay  in  the  Annual  Report' of  uie  Chief  of 
Kngineen*  for  1899,  jiage  16;I4. 


Under  prveent  project,  bv  ai-t  of  Maivh  3,  1899 $125,  OOa 

Under  presumt  pn>je<'t,  by  ai*t  of  June  13.  1902 150,  OOa 


00 
00 


275,000.00 
Total  ex  i^ndM 246,412.20 

Balance  unexpended!  June  3iK  m>4 28,587.80 


IX>XTR-UT    IX    K>Rl"K    IH  KIN*-     rillE    FUHWL   VKAR. 

Contractor:  K^lwin  W.  IVeston,  Tain^ia,  Fla. 

Work:  DnHijfinjj  and  removal  t»f  nx'k,  liillsboru  Bav  auil  Kiver,  Florida. 
Date:  October  13,  IVK>2. 
Appro  veil:  NovemU^r  W  1902. 
Date  of  tanning:  (\»tober  7,  1902. 
Date  of  tvnipletion:  Septemlvr  19,  190J. 

Quantitiet>:  lS,iXX)  mi  bio  yanls,  more  or  loflR.  at  M.89  per  culuo  ^-aid;  S7Q,000  cahic 
vanls,  more  or  let»,  at  1^  ivnts  jier  cubic  \-anl. 
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Coaanerce  of  HilUboro  Bai/,  Fturidii,  for  Uie  year  ending  Dtcember  SI,  1903. 
[Compiled  Irom  Inlurmatlon  (umlnhed  by  Che  Toiapit  Boanl  uf  Tnde.) 


Number  of  ateam boats  in  trade 14 

Number  of  sailing  veaaels  in  trade" 37 

Number  of  paaeeDgere  carried  in  1903 21,400 


P14. 

IMPROVEMENT  OF  CRYSTAL,  MANATEE,    ANCLOTE,   SUWANEE,    AND 
WITHLACOOCHEE  RIVERS,  FLORIDA. 

These  improvemeats  were  consolidated  by  the  following  item  of  the 
actof  June  13, 1902: 

Improving  Cryfltal,  Manatee,  Anclote,  Suwanee,  and  Withlacoochee  rivers,  Florida: 
Continuing  improvement  and  for  maintenance,  thirtjr-flve  thoasand  dollara,  and  the 
ttuiher  sum  of  fifteen  thousand  dollais,  to  be  used  in  deepening  the  channel  from 
the  mouth  of  the  Withlacoochee  River  to  the  loading  pool  in  the  Gulf  of  Mexico, 
being  a  distance  of  eleven  thousand  seven  hondred  and  eighty  feet,  to  the  depth  of 
eight  feet,  and  to  straighten  said  channel  where  the  same  is  croaked,  and  for  the 
maintenance  of  said  ch^nel. 

On  October  18,  1902,  the  following  allotment  of  funds  was  approved: 

CryBtal  River $10,000 

Anclote  River 10, 000 

Manatee  River 2,Z\2 

Suwanee  River 7, 85B 

Withlacoochee  River  (old  project) ; . . .       5, 000 

There  was  also  available  a  balance  of  ^20.85  from  a  former  appro- 
priation for  improving  the  Withlacoochee  River.  This  sum  was 
reallotted  to  the  improvement  of  Withlacoochee  tiiver  {old  project), 
making  the  total  allotment  for  that  work  $5,420.85. 

(a)    CRYSTAL   SIVER. 

For  description,  project,  and  survey  report,  see  summary,  page 
295,  and  Report  of  Chief  of  Engineers  for  1900,  pages  2075-2078. 

A  project  for  expenditure  of  available  funds  was  approved  October 
18,  1902. 

"Does  not  include  fishii^  schooners  or  eharpiee. 
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The  U.  S.  dredge  and  snag  boat  Suwanee  on  November  13,  1903. 
commenced  the  work  of  improvement  and  continued  operations  until 
March  15,  1904,  when  funds  were  exhausted.  During  the  fiscal  year 
there  was  dredged  41,658.9  cubic  yards  of  soft  material  and  244.1 
cubic  yards  of  rock.  The  total  cost  of  the  work  was  $7,300,  including 
all  engineering  and  contingent  expenses.  The  cost  of  dredging  sort 
material  was  ^,705.73,  and  removmff  rock  $594.27. 

The  cost  of  dredgingsoft  material  was  16.1  cents  per  cubic  yard, 
and  of  removing  rock  $2.43  per  cubic  yard. 

The  project  was  15  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  expend  the  appropriation  reconunended  in  con- 
tinuing the  work  of  improvement. 

Money  statement. 

July  1,  1903,  balance  unexpended $8,746.17 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       6,853.68 

July  1,  1904,  balance  unexpended 1, 892. 49 

July  1,  1904,  outstanding  liabilities al,892.49 


Amount  (estimated )  required  for  completion  of  existing  project 74, 647. 46 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexpended 

July  1,  1904 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


(b)  manatee  river. 

For  description,  projects,  and  results,  see  summary,  page  296,  and 
Reports  of  Chief  of  Engineers  for  1896,  pages  1382-1833;  for  1900^ 
pages  2020-2021:  for  1902,  page  1228,  and  for  1903,  page  1208. 

No  work  was  aone  during  the  fiscal  year  ending  June  30,  1904. 

The  money  expended  was  for  contingent  expenses. 

At  the  ena  of  the  fiscal  year  the  project  was  75  per  cent  completed. 

It  is  proposed  to  apply  the  appropriation  recommended  to  continu- 
ing work  under  the  existing  project  by  dredging,  and  to  maintenance. 

Money  statement. 

July  1, 1903,  balance  unexpended $40.  S4 

June  30,  1904,  amount  expended  during  fiscal  year 40.  S4 


Amount  (estimated)  required  for  completion  of  existing  project 27, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1, 1904: 

For  works  of  improvement $20,000.00 

For  maintenance  of  improvement 2, 500. 00 

22,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


tf  iialance  of  allotment  of  |2,700  for  construction  of  dredge  Florida, 
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(c)   ANC5LOTE   RIVER. 

For  description,  project,  and  results,  see  summary,  rage  297,  and 
Reports  of  Chief  of  Engineers  for  1895,  pages  1573-1576;  for  1898, 
pages  1361-1363;  for  1900,  pages  2028-2029;  for  1902,  page  1223,  and 
for  1903,  page  1203. 

The  project,  approved  October  24,  1902,  for  expenditure  of  avail- 
able funds,  was  modified  May  31,  1904,  providing  for  expenditure  of 
balance  of  available  funds  in  dredging  between  Sponge  Harbor  and 
the  county  bridge  at  Tai'pon  Springs. 

The  U.  S.  dreage  and  snag  boat  Suwan^e  commenced  dredging  March 
21,  1904,  and  at  end  of  the  fiscal  year  had  removed  43,698.5  cubic 
yards  of  soft  material,  and  203.3  cubic  yards  of  rock.  The  total  cost 
of  the  work  was  $6,589.48,  which  amount  includes  all  engineering  and 
contingent  expenses.  The  cost  of  dredging  soft  material  was  14  cents 
per  yard,  and  removing  rock  $2.23  per  yard. 

The  approved  project  was  34  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  expend  the  appropriation  recommended  in  contin- 
uing the  improvement  by  widening  the  channel  sections  between 
Andote  Anchorage  and  the  county  bridge  at  Tarpon  Springs. 

Money  statement. 

July  1,  1903,  balance  unexpended $8,801.85 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       4,391.33 

July  1,  1904,  balance  unexpended 4,410.62 

July  1,  1904,  outstanding  liabilities o3,698.61 

July  1,  1904,  balance  available 712.01 


Amount  (estimated )  required  for  completion  of  existing  project 36, 500. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  endins  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904,  lor  works 

of  improvement 20, 000. 00 

Submitted  in  compliuiGe  with  requirements  of  sundry  civil  act  of  June 
4,1897. 


(d)  suwanee  river. 

For  description,  project,  and  results,  see  summary,  page  297,  and 
Reports  of  the  Chief  of  Engineers  for  1896,  pages  1336-1336;  for 
1898,  pages  1341-1342;  for  1902,  pages  1223-1224,  and  for  1903,  page 
1203. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1904. 

The  money  expended  was  for  contingent  expenses,  the  principal 
item  being  repairs  to  the  U.  S.  dredge  and  snag  boat  Suwanee, 

The  project  was  86  per  cent  completed  on  June  30,  1904. 

It  is  proposed  to  apply  the  appropriation  recommended  to  completing 
the  project  by  dredging,  rock  removal,  and  building  wing-dams,  and 
to  maintenance  of  improvement. 

o  Includes  $2,700  allotted  for  construction  of  dredge  Florida, 
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Money  statement, 

Jaly  I,  1903,  balance  unexpended |6, 844. 95 

Amount  received  for  rent  of  U.  8.  dredge  i^wcantt 78. 90 

6,923.85 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment    500.05 


July  1,  1904,  balance  unexpended 6,363.80 

July  1,  1904,  outstanding  liabilities 2,100.00 

July  1,  1904,  l)alan(«  available 4,263.80 


Amount  ( estimated )  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $2, 500. 00 

For  maintenance  of  improvement 1, 500. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  ad  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


4,000.00 


(e)   WITHLAOOOCHEB  RIVER. 

For  description,  Hiirvey,  projects,  and  results,  see  summary,  pa|2^ 
298,  and  Reports  of  the  Chief  of  Engineers  for  1898,  pages  1340- 
1341  and  1363-1369;  for  1902,  page  1224,  and  for  1903,  page  1203. 

No  work  was  done  and  no  money  expended  under  the  old  project 
during  the  fiscal  year  ended  June  30,  1904. 

Specifications  were  prepared  for  operations  under  the  new  project, 
and  the  work  was  advertised  on  June  15,  1904. 

The  money  expended  was  for  contingencies. 

No  work  on  the  actual  improvement  had  been  done  up  to  June  30, 
1904. 

It  is  proposed  to  apply  the  available  balance  to  completing  the 
existing  project  by  dredging  and  rock  removal. 

Money  statements, 

OLD   PROJECT. 

July  1,  1903,  l)alance  unexpended $5, 296. 38 

July  1,  1904,  balance  unexpended! 5, 296. 38 

July  1,  1904,  outstanding  liabilitiefl «5,296.38 

XE^'    PROJECT. 

July  1,  1903,  balance  unexpended $14,500.68 

June  3iO,  1904,  amount  expended  durinp:  fisral  year  for  workH  of  improve- 
ment    .68 


July  1,  1904,  lialance  unexpended 14,500.00 


APPROPRIATIONH. 

Mnnatff  Rirrr. 

Angugt2,1882 $12,(X)0     August  18, 1894 $8,000 

August  5,  1886 1 1,  OOO    June  3,  1896 M,  000 

Auguat  11,  1888 5,000     .Mart- h  3,  1899 ^10,000 

September  19,  1890 6,000'  

July  13,  1892 6,000  Totol 57,000 

«  Amount  allottwi  for  construction  of  dredge  Fhtidn. 
b  Inclndea  $3,0tX)  for  Terraceia  (^it-off. 
^Includes  $8,000  for  Terraceia  Cut-off. 
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AncloU  River, 
March  3,  1899 $5,000 


WUhlacoochee  River. 


March  3,  1881 $7,500 

July  5,  1884 3,000 

AngostS,  1886 3,000 

Almost  11, 1888 5,000 

Sefptember  19,  1890 5,400 


August  18, 1894 $800 

June  13,  1902 15,000 

Total 39,700 


Suioanee  River. 


June  14, 1880 $5,000.00 

March  3,  1881 3,000.00 

August  2, 1882 5, 000. 00 

July5,  1884 5.000.00 

Augusts,  1886 5,000.00 

August  11, 1888 15,000.00 

September  19, 1890 3,000.00 


July  13,  1892 $3,000.00 

August  18, 1894 3,000.00 

June3, 1896 3,000.00 

March  3,  1899 5,000.00 

Forrentof  dredge 78.90 

Total 55,078.90 


CrytkUf  Manateey  Anclote,  Suvxinee,  ami  WUhlacoochee  rivers. 
June  13,  1902 $35,000 


COMMERCIAL  OTATierTICS. 


Commerce  of  Crystal  River  for  the  year  endiryj  December  31,  190S. 
[Compiled  from  information  furnished  by  Mr.  C.  E.  Herrick,  Crystal  River,  Fla.] 


Articles. 


Hah 

Lumber  (rough  and  dressed) 

Oratera 

MeTchandiae 


Total 


Qrora 
tonnage. 


50 

600 

SO 

25 


726 


Number  of  steamboats  in  trade 1 

Number  of  sailing  vessels  in  trade 1 

Number  of  passengers  carried  in  1903 150 


Commerce  of  Manatee  River  for  tfie  year  ending  DecemJMr  31,  1903. 
[Compiled  from  information  furnished  by  the  Independent  Line  Steamers,  Tampa,  Fla.] 


Articles. 


Gattle 

Coal 

Fallers  earth. 
Merchandise. 

Ocmngea 

Fertilise  rs.... 

Grain 

Redn 


Gross 
tonnage. 


1.660 

360 

10,000 

6.460 

7,600 

7,000 

6,600 

626 


Turpentine . 
Vegetables  . 

Hides 

Lumber 

Hay 


Total 


Articles. 


Gross 
tonnage. 


I 


262 

3,760 

80 

1,600 

760 


44,367 
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Commerce  of  Andote  River  for  the  year  ending  December  SI,  190S, 
[Oomplled  from  information  furnished  by  Mr.  John  K.  Cheyney,  Tarpon  Springs,  Fla.] 


Articles. 


Fertilizers  (including  phosphates). 
Lumber  (rough  and  dressed) 


Oranges. 

Oysters 

Turpentine 


Qross 
tonnage. 


20 

1,125 

60 

40 

180 


Articles. 


Shingles 

Shells  (paving). 
Sponges  


Total 


Gross 
tonnage. 


603 

100 

alio 


2.188 


a  This  item  was  valued  at  S345,000. 

Number  of  small  power  boats  and  launches 26 

Number  of  steamboats  in  trade 1 

Number  of  sailing  vessels  in  trade  ...^ 220 

Number  of  passengers  carried  in  1903 700 

Commerce  of  WUhiacoodiee  Rkferfor  the  year  ending  December  31,  1908. 

[Compiled  from  information  furnished  by  Mr.  John  L.  Inglit,  president  of  the  Dunnellon  Phosphate 

Company.] 


Articles. 


Coal 

Grain 

Fertiliiers  (including  phosphates) . 

Fish 

Lumber  (rough  and  dressed) 

Merchandise 


Gross 
tonnage. 


942 
12 
109,499 
21 
46 
62 


Articles. 


Oysters 
Wood.. 
Hay... 


Total 


Gross 
tonnage. 


18 

4,026 

64 


116,269 


Number  of  steamboats  in  trade 3 

Number  of  passengers  carried  in  1903 1,080 

NoTB. — Statistics  for  Suwanee  River  could  not  be  obtained. 


P15. 
REMOVING  THE  WATER  HYACINTH  FROM  FLORIDA  WATERS. 

For  original  condition,  project,  etc.,  see  current  summary,  page 
299,  Report  of  the  Chief  of  Engineers  for  1899,  pages  1612-1623;  for 
1901,  pages  1746-1749;  and  for  1903,  pages  1184-1186. 

The  following  is  a  summary  of  operations  on  the  8t.  Johns  River  and 
its  tributaries  ouring  the  fiscal  year  ending  June  30,  1904: 


Date. 


1903. 

July 

August 

September. . 

October 

November . . 
December .. 


1904. 


January 


Locality. 


Peters  Creek 

PalatkaandTicinity 

/Black  Creek  and  Peten  Creek 
tPalatka 

Palat ka  and  vicinity 

do 

....do 


.do 

Total 


Number  of 
gallons  of 
Barvesta 
chemical 
compound 
used. 

Number  of 
square  yards 
ox  hyacinths 

destroyed. 

41,099 
240,888 
156,667 

11,667 

230,888 

5,000 

190,000 

60,000 

494,000 
2,890,000 
1,879,982 

140,004 

2,760,996 

60,000 

2,280,000 

720,600 

986.099 

U,  288, 962 

•  •  k 
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Since  the  commencement  of  this  work  in  November,  1902,  a  total  of 
1,178,602  gallons  of  the  compound  has  been  used,  covering  and  destroy- 
ing 14,144,018  s(]^uare  yards  of  the  water  hyacinth.  This  work  has 
resulted  in  relieving  the  congestion  of  traffic  caused  by  accumulation 
of  the  hyacinth  plant.  Since  the  substitution  of  bicarbonate  of  soda 
for  saltpeter  in  the  spraying  compound  there  have  been  fewer  com- 

Elaints  from  cattlemen  of  injury  to  stock,  and  none  in  which  it  has 
een  clearly  shown  that  the  injury  could  be  traced  to  the  compound. 
Spraying  operations  ceased  January  10,  1904,  owing  to  exhaustion 
of  funds,  and  the  steamer  Le  Rh)e  was  laid  up  at  Jacl^onville. 

Money  stateineaU 

July  1,  1903,  balance  unexpended $37,380.43 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28, 1904 25,000.00 

62, 380. 43 
June  30, 1904,  amount  expended  dnrinij;  fiscal  year,  for  works  of  improve- 
ment      35,347.78 

July  1,  1904,  balance  unexpended 27,032.65 

July  1,  1904,  outstanding  liabilities 50.00 

July  1,  1904,  Imlance  available 26,982.65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Act  of  March  3,  1899: 

For  construction  of  boat $25, 000 

For  log  booms 1,000 

For  operating  expenses 10, 000 

Act  of  June  13,  1902: 

For  removal  of  the  water  hyacinth  from  the  navigable  waterH  of  the 
States  of  Florida,  Texas,  and  Louisiana,  $50,000;  alloted  for  Florida. .     25, 000 

Emergency  river  and  harbor  act  of  April  28, 1904 25,000 

Total 86,000 


P  i6. 

DREDGE  FOR  RIVER  AND  HARBOR  IMPROVEMENTS,  FLORIDA. 

See  Report  of  the  Chief  of  Engineers  for  1901,  pages  1749-1750. 
A  contract  with  the  Merrill-Stevens  Engineering  Company  for  the 
construction  of  the  boat  was  approved  Jul^  11,  1903.  Work  beran 
without  delay  and  the  hull  was  launched  April  2,  1904.  At  the  end  of 
the  fiscal  year  the  A  frame  and  gallows  frame  were  in  position,  the 
upper  works  in  course  of  construction,  and  the  machinery  being 
installed.  The  carrier  frame,  which  is  not  included  in  the  contract, 
was  80  per  cent  completed,  rart  of  the  hydraulic  dredging  plant  had 
been  installed  at  a  cost  of  11,142.79. 

BNG  1904 108 
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Moiuy  attateinent, 

July  1,  IWW,  hflTfwice  nnexpencle<l $65, 7fl5.4.'{ 

June  ISO,  1004,  amount  ex])en(le<l<hi  rinj»  fiscal  year,  for  workH  of  improve- 
ment   14,065.110 

July  1 ,  1004,  balance  unexpended 61, 729. 53 

July  1,  UKM,  outstanding  liabilitieH 232.70 

July  1,  IIKH,  I lalance  available 5I,496.K3 

July  1,  IIKM,  amount  covered  by  umH>mplete<i  contract!) 49, 123. 75 


APPROPRIATIONS. 


Act  of  March  3,  1899 935,000 

Act  of  June  13,  1902 35,000 

Total 70,000 


CONTRACT  IN   FORCE  DlTlINn   THK   FISCAL  YXAB. 

Contractor:  Merrill-Stevenfl  Engim»ering  Company. 

Work:  Construction  of  combine<i  dreilge  and  snag  boat 

Date:  Mav  20,  1$W1 

Approvwf:  Jul;r  11.  1903. 

Date  of  Ix'ginnmg:  Septeml)or  16,  1903. 

Date  of  completion:  September  16,  1904. 

Amount:  $61,404.50. 


P17. 

TRELIMINAKY  KXAMINATIOX  OF  (CHARLOTTE  HARBOR,  FU)RIDA. 

[rrinU'tl  ill  Hoiiw*  IKk'.  No.  181,  Fifty-o^rhth  Conffn'*',  wcond  ficmlon.] 

War  Depart-Ment, 
Office  of  the  Chief  of  Enuineers, 

WaxhnHjfofi^  Ihck'mhr  1^  1903. 

Sir:  I  have  tho  honor  to  submit  herewith  for  transnH.ssion  to  ()on- 

S'ess  copv  of  a  re|)ort  dated  Soptemher  IS,  1902,  hy  C'apt.  Herbert 
eakyne.  Corps  of  F^iigineers,  on  preliminarv  examination  authorized 
bv  the  river  and  harlK)r  a<*t  approved  ^Fune  i:^,  11*02,  of  Charlotte 
rtarlK>r,  Florida,  **with  a  view  to  e-xtendin*^  the  12-foot  rhannel  to 
the  niilroad  wharf  at  Punta  (lorda  and  alon^  the  diK'k  line  in  front  of 
said  town." 

Under  a  project  be^un  in  181H)  a  channel  of  navipible  width  and  12 
feet  deep  at  mean  low  water  has  lH»en  ::?ecunHl  from  the  entninoe  of 
Charlotte  HarlH)r  to  the  town  of  Punta  Gonla,  and  tlie  object  of  this 
examination  is  to  ascertain  the  advisability  of  extending  this  imnrove- 
inent  as  indicated  in  the  item  of  the  act  nu(»ted.  In  the  opinion  of 
Captain  Deakyne  the  harlwr  is  worthy  of  further  improvi»ment  to  the 
extent  spei*iKed  in  the  act. 

In  forwardinjj  the  rejHirt  to  this  office  the  division  enj^inrrr.  Col. 
Peter  C.  Hains,  Corns  of  Engineers  (now  bripidit»r-»reneral,  T.  S. 
Army),  stated  that  in  nis  judgment  the  barlK)r  was  worthy  of  improve- 
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ment  Co  a  certain  extant  uid  reGommeoded  that  a  survey  of  the 
l<)cality  he  made  to  ancertain  whether  the  ooet  of  improvement  wouM 
jiiMtifv  ilH  lieing  undertaken. 

ThiM  report  nas  heen  referred  for  ooniiidoration  by  the  Hoard  of 
Knfrin^rH  for  Kivem  and  HarborM,  an  provided  in  nectionii  3  and  14 
of  Maid  mcU  and  attention  in  reHpectfuUy  invited  to  the  Board'8  report 
of  March  11«  1908,  in  third  indon<ement  thereon. 

Ah  a  reHult  of  ita  ini'eHtiKation.  and  after  a  pemonal  innpection  of 
the  locality  hy  a  oommittee^  the  Board  efeatea  tliat  it  is  forced  to  the 
conclusion  that  it  is  not  advisable  that  the  United  States  should  begin 
the  improvement  ooBteaiplated  by  the  act. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servaaU 

G.  I^  UlLLKSriB, 
Brig.  6'«ii.,  Chir/' of  £ngin^a%  U,  S.  Arrny. 
Hon.  Rlihu  Root, 

sSecreiaiy  of  War. 


KBroRT  op  caft.  hsbbest  deaktkk,  cx>ri*s  op  rnuinrkrs. 

Unitkd  Statbs  Ekoikkkr  Oppice, 

TamjM^  Flo.,  SepienJkT  JS^  1903. 

(irkkkal:  I  have  the  honor  to  submit  the  followin||[  report  on  a  pre- 
liininarv  examination  of  ^'Charlotte  Harbor,  with  a  view  to  extending 
the  12/<K>t  ehannel  to  the  railroad  wharf  at  Punta  Uorda,  and  along 
the  doi*k  line  in  front  of  said  towa,*^  made  in  a4*oordance  witli  the  river 
and  harlMir  act  approved  June  IS,  tW4. 

The  examination  was  made  on  August  28  and  29,  1902,  by  Mr. 
W.  II.  CVildwell,  assistant  engineer,  and  attention  is  respectfully 
invited  to  his  report  hereto  appended: 

C'tiarlottc  Hartior  is  on  the  west  coast  of  Florida  lietween  36^  and 
27  north  latitude.  It  communicates  with  the  Gulf  of  Mexico  through 
Botti  (imndc,  a  pass  lying  lietween  (iaimarilla  and  La  Costa  islanos. 
The  width  of  the  pass  is  8,<lo0  feet,  ana  its  depth  from  3«)  to  «tO  Uh^ 
at  mean  low  water.  OutMide  the  pass  is  a  liar  on  which  the  depth  is 
VJ  feet.  From  the  entrance  the  harlior  extends  easterlv  for  alniut  10 
miles,  thence  it  extends  northerly  about  12  miles  to  its  head,  where  it 
is  entered  by  Peace  and  Myacca  Viven.  The  harbor  has  a  very  uni- 
form width  of  «^  u>  tf  miles. 

The  princ-iiml  settlement  on  the  harlwr  is  the  town  of  Punta  Uorda, 
on  the  soutli  liaak  of  Peace  River,  close  to  its  mouth.  Before 
imprt»vt»nicnt  the  channel  from  Boca  Urande  to  I^inta  Uorda  had  a 
navigable  depth  of  9  feet  at  mean  low  water.  Improvement  was  begun 
abiKit  twelve  vaars  ago.  Congress  appropriatea  $H6,U0(>  on  Septem- 
lier  11\  istsi,  for  *Mmproving,dradffing,  and  deepening  the  channel  of 
Cliarlotte  Harbor  and  Peace  Creek,  Florida,  to  the  pier  at  Punta 
<t(»niH«  the  terminus  of  the  Florida  Southern  Kailroad/*  With  the 
monf*y  thus  appropriated  work  was  liegun  on  a  project  for  a  channel 
12  UM*i  (hH*n  at  mean  low  water  fn>m  the  entrance  to  Ihinta  (lorda. 
with  a  widtti  as  great  as  funds  would  permit.  Work  was  pn»H«H*utea 
under  this  project  until  I>e(*erober,  1H99,  resulting  in  a  channel  12  feet 
deep  at  mean  low  water  and  21^  feet  wide,  except  near  the  whar\'es 
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at  Punta  Gorda,  where  the  width  wa8  120  feet  At  the  end  of  the 
wharf  in  Punta  Gorda,  known  as  ^^Long  Dock,"  the  width  was  made 
300  feet,  for  a  length  of  300  feet,  to  form  a  tumine  basin. 

The  channel  extends  from  Long  Dock  eastwara  for  more  than  a 
mile  to  a  point  nearly  opposite^  and  1,965  feet  distant  from  the  doc*k 
of  the  Atlantic  Coast  Line  Railroad.  Between  this  dock  and  Long 
Dock  there  are  two  other  wharves,  Sandlyn's  dock  and  another  for 
loading  cattle.  Another  wharf  is  bein^  built  in  this  part  of  the  har- 
bor by  the  owners  of  a  large  ice,  fertilizer,  and  fish-nandling  plant, 
now  being  erected. 

When  the  improvement  of  the  harbor  was  undertaken  all  the  busi- 
ness of  Punta  Gorda  was  done  at  the  Long  Dock,  but  after  the  con- 
struction of  the  railroad  wharf,  the  business  was  transferred  there, 
and  Long  Dock  has  been  allowea  to  go  to  ruin.  The  maintenance  of 
wharves  of  considerable  length  in  Charlotte  Harbor  is  very  expensive, 
on  account  of  the  activity  of  the  teredo  in  that  section. 

The  commerce  of  Charlotte  Harbor  has  increased  rapidly  since 
1890,  when  it  was  18,849  tons.  In  1900  it  was  estimated  at  85,475 
tons,  and  there  is  a  prospect  of  a  considerable  increase  over  this  latter 
figure  in  the  near  future.  The  greatest  item  is  the  phosphate  ship- 
ment The  phosphate  plant  at  Liverpool,  on  Peace  River,  was  recently 
burned,  but  is  being  reouilt  with  a  capacity  of  10,000  tons  per  month. 
The  other  items  of  importance  are  fish,  fruit,  vegetables,  and  cattle. 
A  large  plant  for  hanaling  fish  is  near  completion  at  Punta  Gorda. 
The  shipment  of  its  product  by  water  is  expected  to  amount  to  20,000 
tons  per  year. 

The  improvement  desired  is  the  extension  of  the  existing  12-foot 
channel  to  the  railroad  wharf  and  along  the  dock  line  in  front  of  the 
town.  The  channel  is  now  from  2,7(K)  to  4,4<K)  feet  from  shore.  The 
wharves  now  available  for  use  are  the  railroad  wharves,  Sandlvn's 
dock,  the  rattle  dock,  and  the  new  wharf  just  being  completed.  Tneso 
wharves  are  from  5iK)  feet  to  1,4<M)  feet  or  more  in  length,  and  extend 
only  to  shallow  wat(»r,  probably  6  feet  or  less.  Ve^wels  of  greater 
draft  than  6  feet  must  lie  at  anchor  below  the  town  and  receive  their 
cargoes  from  lighters  or  small  bojit*^.  In  order  to  reach  the  channel, 
the  existing  wharves  would  rec^uire  extensions  varying  in  length  from 
1,400  to  4,000  feet.  The  additional  cost  of  maintenance  is  a  very  seri- 
ous factor  in  the  problem  for  the  owners  of  the  whan'es. 

The  extension  of  the  channel  to  the  wharves  appears  to  be  entirely 
in  accord  with  the  original  project.  The  wharf  tnat  was  used  when 
that  project  was  adopted  is  now  in  disuse  and  other  whan^es  have 
taken  its  place. 

In  my  opinion  Charlotte  Harbor  is  worthy  of  improvement  to  the 
extent  specified  in  the  act  of  June  13,  19i>2. 

In  oraer  to  make  an  estimate  of  the  cost  of  the  improvement,  it  will 
be  necessary  to  do  a  small  amount  of  surveying,  at  a  cost  of  about  9850. 
Very  respectfully,  your  obedient  sen'ant, 

Herbert  Dkakyne, 

Ciiptahi^  ( orj^ii  of  Kngineerft. 

Brig.  Gen.  G.  L.  Gilli^pie, 

Chi^  of  Ettgln^rs^  l\  S,  A, 
through  the  Division  Engineer.) 
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(Flnt  liHl«irM-nH*nl.l 

r.  S.   KN«ilNKKK  <)l'TI<*R« 

/Ai/////*#/rr ,  Mil..  S.ptimhir2iK  AW-jf. 
K4'MpectfulIvsuhniitt<^lt<>tho('hH*f<>f  Kii^iiUH>r?i,rnitrdSUUMArmy. 
Owiii^  t4>  lfi«»  riM^onlM  on  file  in  tho  office  at  Tampa,  it  will  reqiiiri' 
only  $.*U'Mi  to  make  a  !«urv«*y  and  an  <*Htimato  of  tlio  cont  of  the  |)n)|H»h«Hi 
improvement.  In  my  jtid>;nient  the  harlN>r  in  worthy  of  miprove- 
innit  io  a  c*<'rtain  extent,  and  I  nn^ommend  that  the  Murvey  lie  made  to 
amvrtain  wlH'ther  the  cost  of  improvement  will  juMtif)'  the  Tniteil 
StatPM  in  umlertakin);  it. 

Pktkk  V.  Hainh^ 
( tJmi*^^  (  ur/fti  of  Kng!n4*tTn^ 
I}irijti\m  Knifhutr^  SintthttU^i  I^h^Uiipn, 

Okkic'k  Chikf  ok  Knoinkkkh,  r.  S.  Akmt, 

KeMpeetfully  n^fernKl  to  the  Itoanl  t>f  Kn^rinet^rs  for  Kiverii  and 
IlarlKirH  iH>itHtitut€Hl  by  S|MH:ial  Orders,  No.  24«  Headquarters,  CV»rpH 
of  Kn)finfH*rs,  curn*nt  S4*ries«  for  ronsideration  and  nn^ommendation, 
as  nNiuinsl  hy  s4*rtion  H  of  the  at*t  of  June  18,  IIK^. 

By  iHminuind  of  liri)^.  (ten.  (tillespie: 

II.  F.  IIOIMIKS. 

(Thinf  Imliirvrnirnl  ] 

IV>AKi>  or*  Knoinkkkh  nm  Kivkkm  and  IIarhoks, 

irWi/wy/**/*,  A  (\,  Manh  11,  19M. 

Ki'siMH't fully  n»tumod  to  the  ("hiof  of  KnirimM»rs,  United  States  Annv. 

Tht*  lUmnl  of  Kn>^im«ors  for  Rivers  ancTlIarliorH  has  considennl  tfie 
within  n»|s»rt  of  the  district  o(fio*r,  the  indors(»ment  of  the  division 
enj^iniM^r  tlien*on,  and  has  thnni^h  a  <*ommitUH?  nuule  a  |>ersonal 
insiMvtion  of  the  KN*alitv. 

.4  cliannel  as  4^>ntemplatiHl  in  the  act  4>f  June  18, 1!M»2«  and  as  desired 
hy  inten*Ht4Kl  |N»rsons«  would  not  follow  the  line  of  prtv^iMit  d«H»p(»st 
wat«*r.  ^  {wrt  of  such  channel  would  lie  a<;roHs  the  flow  of  the  natural 
(*urn*nts  and  would  siM*4Niily  In*  obliterated.  The  <|U€*stion  ap|)t>ars  to 
In«  whether  wliarvessiiall  In'  Iniilt  out  Uy  the  natural  cliannel  or  whether 
a  channel  shall  lie  fnH|uently  dred^fed  to  ainl  alonf^  a  wharf  line  dost* 
to  the  short*.  A  cari^ful  (VmHideration  of  the  cirrumstamvs  aliove 
stated «  and  of  the  commerce  of  the  port,  forces  upon  the  Hoard  the 
i*onclusion  that  it  is  not  adviaable  that  the  United  htatcM  shoukl  licgin 
thin  improvement. 

For  too  Ikmrd: 

H.    F.    HOIMIKM, 
J/ff/f^.  (  hr/m  of  Ktujiin  -Tft^ 
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RKPOBT  OF  MR.  W.    H.   CALOWSLL,  AflOBTAlfT  ■HOIHKBR. 

Uktrd  Statb  Emoinbes  OmcB, 

Taanpa,  Flo.,  SepUmher  8,  1909. 

Captain:  I  hsve  the  honor  to  sabmit  the  following  report  on  a  preliminary  exami- 
nation of  ''Charlotte  Harbor,  with  a  view  to  extending  the  12-fooi  channel  to  the 
railroad  wharf  at  Ponta  Gorda  and  along  the  dock  line  In  front  of  said  town,"  made 
on  Aogost  28  and  20,  1902,  in  accordance  with  yoar  infltractiona. 

The  12-foot  <lredged  channel  ends  in  midstream  nearly  opposite  the  terminal  wharf 
of  the  Atlantic  Coast  Line  Railroad.  From  that  point  the  mner  channel  section  nina 
5,680  feet  south  68<'  4^  west,  true,  to  the  tumhig  basin  dredged  in  1893  at  end  of 
Long  Dock.  The  southern  e<lge  of  this  channel  is  distant  from  the  shore  line  in  front 
of  I\mta  Gorda  a  distance  varying  from  2,700  to  4,400  feet  The  ojpper  end  d  the 
channel  is  1,965  feet  from  the  railroad  wharf  and  1,415  feet  from  Sandlyn's  dock. 
A  new  dock  for  loading  cattle,  eastward  of  old  Long  Dock,  has  recently  l)een  built 
The  water  is  shoal  in  front  of  the  town,  the  6-foot  contour  being  about  halfway 
between  the  shore  line  and  the  dredged  channel  section. 

The  improvement  desired  is  an  extension  of  the  12-foot  channel  to  the  railroad 
wharf  ana  along  the  dock  line  in  front  of  the  town.  This  extension  is  needed,  for 
steamers  already  running  to  Punta  Gorda  get  asround  near  the  wharves,  and  other 
vessels  would  call  there  if  there  was  an  available  channel  depth  of  12  feet  to  the 
wharves. 

The  commerce  of  Charlotte  Harbor  has  increased  rapidly  since  1890,  due  princi- 
pally to  the  development  of  phosphate  mines  along  Peace  River.  It  oonaisti  of 
receipts  and  shipments  of  phosphate  rock,  cattle,  hay,  grain,  fruits,  vegetables,  lam- 
her,  fish,  and  general  merchandise.  The  total  commerce  handled  by  water  in  1890 
was  18,849  tons  and  85,475  tons  in  1900.  A  detailed  statement  of  the  commercial 
statistics  for  the  year  ending  July  1,  1902,  is  given  below: 


CSattle 2,736 

Phosphate  rock 25,678 

Coal 800 

Lumber 1,660 

Hay 407 

Grain 1,416 

Vegetables 3,600 

Oranges 3,200 

Grape  fruit  and  pineapples 267 

Fish 11,018 

General  mercliandise 9, 815 

Total 00,487 

In  the  above  total  is  included  the  cattle  shipped  from  Mvacca  River  dock  as  well 
as  the  Punta  Ciorda  dock,  for  both  of  them  are  on  Charlotte  Harbor.  The  phosphate 
shipments  are  for  six  months  only,  the  grinding  plant  at  Liverpool  having  been 
destroyed  by  fire  at  the  end  of  that'time.  A  new  and  laiver  plant  is  iost  being  fin- 
ished at  Liverp<x)l,  on  Peace  River,  11  miles  above  Punta  iToroa,  and  shipmeots  will 
be  reHumed  <»n  the  15th  of  this  month.  It  is  expected  that  future  ^pments  will 
approximate  10,000  tons  per  month. 

A  bi^  plant  for  shipping  fresh  fish,  manuticturing  fertilizer  and  glue  is  nearing 
completion  at  Rmta  Gorda.  They  have  an  ice  and  cold-storage  plant  alrsady  com- 
pleted that  will  manufacture  100  tons  of  ice  per  day.  It  was  stated  to  me  that  the 
plant  would  l)e  in  operation  within  ninety  days,  and  that  its  shipments  by  water 
would  agKi^'g&te  20,000  tons  per  year. 

Complete  maps  of  Charlotte  Harbor,  from  the  United  States  Ensineer's  survey  of 
1890-91,  are  on  file  in  this  ofiice.  It  will  be  necessarv  to  locate  tne  present  docks 
and  to  rechei'k  the  depths  l>etween  the  dock  line  ana  the  dredged  cnaonel  before 
prenaring  a  plan  or  estimates  of  the  improvement    Such  a  survey  will  cost  aboat 

Very  respectfully,  W.  H.  Calowblx, 

Assitiani  Engineer. 

Capt  Hkrbkbt  Deakyne, 

Corpi  of  Engineers. 
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P  l8. 

PUKIJMINAUY  KXAMINATION  oK  l'>TKRO  (*KKKK  OR  RIVKR,  FU>RIUA. 

(IHinUHl  III  llmw*  Ikm-  Nti.  17%,  nfty-^-lirhth  Ctingrrm,  wrvmil  Mwlikn.] 

War  Drpartmkn't, 
Okkh'k  of  tiik  (-HiKr  or  Knoinrerh, 

Siii:  I  havi»  tho  honor  to  suhmit  hrrowith  irnort  tlati'd  iScpU^mlior 
12,  11H>*2,  l>y  ('apt.  IIprl»ort  iWkyiir,  (orpi  of  Enpnoors,  on  prelim- 
inarv  oxaniiiuition  of  F^ti»n>  River,  Floriik,  orden*cl  hv  tlie  riv<*r  and 
ImrlHir  act  appn»v<Mi  .liine  18,  VM}±  In  Caotain  I >eukyne's  opinion, 
«-onrurnHi  in  by  the  divi.-iion  enjfineer,  Col.  retcr  l\  Hains,  CorpH  of 
Kn«rine**rs  (now  hrijjadier-pMieral,  V.  S.  Anny),  the  l<H*«iiity  is  not 
worthy  of  improvement  by  the  (leneral  (Sovenmient. 

Thi.H  reiK>rt  has  In^en  n»viewe<l  by  tlie  Ikwni  of  Kni^inoern  for  Rivers 
and  llarUirN  purstmnt  t4)  the  pn»visions  of  hoctions  8  and  14  of  the 
aU>ve-mentioniHlart,  and  the  Board  coneludes  in  its  report  of  January 
8,  ltNi8,  that  it  i>  not  desimblc  that  the  United  States  should  (commence 
thi>«  iniprovmient. 

I  (*<»nriir  in  the  views  of  the  lioard. 

Very  n»j»jM»et fully,  your  o)HHlientsi*n'ant, 

(r.   L.  (tILLKHI'IK, 
Itni/.  </fW.,  (^hi^ifof  Kn4jinr9Tify  f\  S,  Army. 

Hon.  Ki.iiir  lUnrr, 

Stmttiry  of  War, 


RKlN>irr  or  TAIT.  IIKRRKRT   DKAKYXK,  CXIRW  or   RNOINRRRIi. 

I'MTKn  Statkh  Knuinrkr  OrncK, 

(f  kxkkal:  I  have  lh«»  honor  to  submit  the  followin|iC  n^|)ort  of  a  pn*- 
limiiiarv  examinatitm  4)f  l*>*t4*ro  River,  mmie  in  Mccordam*t»  with  the 
provi*«i«inH  of  the  river  and  harlNir  ail  approviKl  June  18,  liMhS. 

The  examination  was  uuule  on  Au^ist  2r>,  ItNi^,  by  Mr.  W.  II.  (*ald- 
uril,  aHHistutit  en^nis»r,  and  attention  is  reii|MM*t fully  invited  to  bis 
n*tMirt  up|N'tid<Ml  hen*t4>. 

riir  -irrnm  in  queMion,  whirh  is  locally  known  as  Estero  ('re4»k, 
in  ^itu»ted  on  the  went  coa^t  of  Florida,  a  few  miles  south  of  the 
(u|tM>N:tlmtrhre  River.  It  has  a  leni^h  of  aUmt  \\k  mili*s and  empties 
into  K^lero  liny,  which  is  a  northerlv  ext4*nsion  of  Ostego  Ray,  lying 
)N'tu«H*n  K-tero  Nkind  and  the  mainfand. 

The  pnnci|ial  pnHlui*ti«»ns  of  the  ti'rritory  adjacent  to  the  stn»amare 
fruit  untl  veffi^tables,  of  whieh  a  t4»tal  of  ti7o  tons  was  exiMirttnl  during 
th«*  \«*ur  ending  July  1,  11M>2.  The  im|)orts  into  the  region  during 
that  time  W(*re  ("stiniatcHl  at  88<»  tons,  i*onsisting  of  building  material, 
f«Ttili/er,  gen«*nil  nien*liandis4*,  grain,  and  hay.  Mr.  Caldwell  statoft 
that  li'^s  than  half  of  this  total  i*ommen*e  of  KOOt^  toas  was  earrie<l  )»y 
the  rn'«»k. 

The  rhannel  of  the  rn»4»k  has  a  de|>th  varying  from  8  to  ir>  f<»et 
ex(i*pt  at  the  iiMmth,  when*  it  is  olistructed  by  a  sand  Imr^  and  (v>t  %. 
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mile  above  the  mouth,  where  there  are  numerous  oyster  bars  and  mud 
banks.  At  mean  low  water  the  creek  can  not  be  entered  by  boats 
drawing  more  than  a  few  inches.  The  mean  range  of  tide  is  about 
1.8  feet.  The  stream  is  narrow  and  crooked.  The  width  is  about  100 
feet  at  the  mouth,  45  feet  at  E^tero  post-office,  some  5  or  6  miles 
above  the  mouth,  and  only  a  few  feet  at  the  headwaters.  There  is  a 
pile  hi^^hway  bridge  at  the  post-office. 

The  miprovement  desired  appears  to  be  a  channel  30  feet  wide  and 
3  feet  deep  at  mean  low  water.  To  secure  such  a  channel  it  would  be 
necessary  to  dredge  the  shoals  and  probably  to  construct  jetties  acroHs 
the  sand  bar  at  the  entrance.  The  commerce  affected  is  not  sufficient 
to  warrant  the  expenditure  of  the  money  required  for  the  improve- 
ment. 
In  mr  opinion  Elstero  River  is  not  worthy  of  improvement 
Very  respectfully,  your  obedient  servant, 

Hebbebt  Deakyne, 
Captain^  Cbrpe  of  Engineen. 
Brig.  Qen.  O.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[Fint  indonement.] 

U.  S.  Engineeb  Office, 
Baltimore^  Md.^  September  15^  19QJS. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 
I  concur  in  the  opinion  expressed  by  the  district  engineer. 

Peteb  C.  Hains, 

Cohnul^  Corps  of  Engineers^ 
DmiHum  Eiiglneer^  Southeast  IHvi*ion. 

[Second  indontement.] 

Office  Chief  of  Engikkeks,  U.  S.  Abmy, 

Stptetnber  18^  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Ordei-s,  No.  S,  Headquarters,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  8  of  tne  act  of  June  13,  1902. 
By  command  of  Brig.  (len.  Gillespie: 

H.  F.  Hodges, 
MajoT^  Corps  of  Engineers. 

[Third  indonement.] 
BOABD  OF   EnGINEEBS  FOB  RlVEBS  AND  HaBBOBS, 

Washington^  D.  61,  January  ti^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  Captain  Deakyne  on  the  preliminary'  examination  of 
Elstero  River,  Florida,  the  indorsement  of  the  division  engineer  upon 
the  same,  and  the  written  statements  of  interested  parties. 

The  mouth  of  the  Estero  River  is  but  a  few  inches  deep  at  mean  low 
tide,  and  it^  width  is  but  45  feet  at  Estero  post-office,  some  5  or  6 
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miles  above  the  mouth.     The  region  along  the  river  has  a  total  in  and 
out  bound  commerce  stated  to  be  1,000  tons  per  annum. 

It  is  doubtless  true  that  an  improvement  of  the  stream  would  afford 
a  transportation  route  of  value  to  this  small  communitv.  But  when 
consideration  is  given  to  the  enormous  sums  which  would  be  reouired 
to  improve  all  waterways  throughout  the  United  States  which  rail  in 
the  class  with  Estero  River,  botn  as  to  character  of  stream  and  extent 
and  nature  of  commerce  affected,  the  Board  is  compelled  to  believe 
that  it  is  not  desirable  that  the  United'  States  should  commence  this 
improvement. 

f-or  the  Board:  II.  F.  Hodges, 

Major ^  Corps  of  Erwineers. 

Senior  Member  Present. 


bepobt  of  mb.  w.  h.  caldwell,  aasiotant  knoinbeb. 

United  Stateb  Enoinsbr  Office, 

Tampa,  Fla.,  September  S,  190S, 

Captain:  I  have  the  honor  to  sabmit  the  following  report  upon  a  preliminary 
examination  of  Estero  River,  Florida,  made  August  25,  1902,  in  accordance  with 
your  instructions: 

Estero  River,  or  Creek,  is  in  Lee  County,  on  the  west  coast  of  Florida,  and  has  a 
total  length  of  about  11}  miles.  The  creek  is  formed  by  three  small  branches  that 
flow  from  cypress  swamps.  One  of  these  branches  flowing  southeasterly  and  another 
northwesterly  unite  about  10  miles  from  the  mouth  of  the  river.  The  third  branch 
also  flows  northwesterly  and  unites  with  the  water  from  the  other  two  branches  about 
9}  miles  above  the  creek's  mouth.  The  confluence  of  the  three  branches  forms  what 
is  locally  known  as  Estero  Creek.  The  creek  flows  westerly  and  empties  into 
Estero  Bay.  Mulock  Creek  and  Hendrys  Creek  also  empty  into  the  bay  near  the 
same  point  as  Estero  Creek;  the  three  creeks  form  an  estuary  about  2  miles  long 
and  1  mile  wide.  Estero  Bay  is  the  northerly  extension  of  Ostego  Bay,  and  is  situ- 
ated between  Estero  Island  and  the  mainland.  The  mouth  of  E^ro  Creek  is  about 
11  miles  from  Sanibel  Island  light-house  and  43  miles  from  Cape  Romano.  The 
creek  is  a  narrow  and  crooked  stream,  about  100  feet  wide  at  its  mouth,  45  feet  wide 
at  Estero  poetoffice,  and  only  a  few  feet  in  width  at  its  headwaters.  A  pile  bridge 
on  the  Myers  and  NiEiples  public  road  crosses  the  creek  at  Estero  post-offlce. 

Entrance  to  the  river  is  obstructed  by  a  long  sand  bar,  which  shifts  from  season 
to  season,  and  over  which  there  is  only  a  few  inches  of  water  at  mean  low  tide.  The 
average  rise  of  high  tide  above  the  plane  of  mean  low  water  is  about  1.8  feet.  At  the 
mouth  of  the  creek  and  extending  upstream  for  a  mile  or  more  are  numerous  oyster 
bars  and  mud  banks  that  obstruct  the  chaimel.  The  remainder  of  the  river  has  a 
depth  varying  from  3  to  15  feet,  and  though  the  channel  is  crooked  it  is  unob- 
structed save  by  a  few  snags. 

The  only  crah  attempting  to  navigate  the  stream  are  a  steam  launch  and  a  baige 
driven  hy  a  jfasoline  engine. 

There  is  httle  commerce  on  the  creek,  for  the  total  population  in  its  vicinity  is 
less  than  500  people.  There  is  a  small  store  at  Estero  post-ofiice.  There  is  a  large 
orange  grove  (185  acres)  9  miles  above  the  mouth  of  the  creek  that  was  planted  last 
season.  There  are  good  fruit  and  vegetable  lands  along  the  creek  that  mi^ht  be 
developed  were  trai^portation  facilities  better.  Major  portion  of  the  supplies  for 
the  section  are  hauleci  by  wagon,  either  from  Myers,  16  miles,  or  from  a  landing  on 
Osteeo  Bay,  4  miles. 

Following  are  the  commercial  statistics  of  the  Estero  Creek  region  for  the  year 
ending  July  1,  1902: 

Imports,  ToDB. 

General  merchandise 25 

Grain 18 

Hay 7 

Fertilizer '. 100 

Lomber 150 

Shingles 30 

Total 830 
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Erportn,  TatuL 

OranK^H 10 

Vegetables 300 

Melona Wd 

Total 670 

The  mini  of  the  imports  and  exports  equals  1,000  tons.  Less  than  one-half  this 
amount  was  transported  on  Kntero  Creek. 

Those  interested  in  the  improvement  of  the  stream  do  not  agree  as  to  what  in 
most  needed.  The  concensus  of  opinion  is  that  an  available  channel  3  feet  det^p  at 
mean  low  water  and  \^  fet't  wi<lc  would  answer  all  nee<ls.  It  does  not  appear,  how- 
ever, that  the  present  condition  of  commerce  would  warrant  the  necessary  expc»n<li- 
tures  for  the  improvement  In  my  opinion  the  channel  through  the  bar  could  not 
be  permanently  deepened  without  a  system  of  jetty  construction. 

The  present  commendal  traffic  is  so  small  that  I  do  not  believe  Estero  River  is 
now  worthy  of  improvement,  and  therefore  recommend  that  no  survey  of  the  stream 
be  made. 

Very  respectfully,  W.  H.  (-alowbll, 

AasiMaiU  Engineer. 

Capt.  Hkkhkkt  Deakynb, 

CuTjts  of  Engineers. 


P   19. 

PRELIMINARY   EXAMINATION   OF   GA8PARILLA   SOUND  AND  LEMON 

BAY,  FLORIDA,  INCLUDING  CUT-OFF. 

[Printed  In  House  Doc.  No.  191,  Fifty-eighth  Congren,  leoond  aemUm.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  7,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  Septem- 
ber 16,  1902,  by  Capt.  Herbert  Deakyne,  Corps  of  Engineers,  on  pre- 
liminary examination  of  (lasparilla  Sound  and  Lemon  Bay,  Florida, 
inchiding  cut-off,  ordered  by  the  river  and  harbor  act  approved  June 
13,  1902. 

The  views  of  the  district  officer  and  the  division  engineer  are  summa- 
rized in  report  of  Fcbruarv  19,  1908,  by  the  IV)ard  of  Engineers  for 
Rivers  and  Harl)ors,  which  has  reviewed  this  report  under  the  pro- 
visions of  sections  3  and  14  of  the  alK)ve-montionea  act,  and  the  Boanl 
expresses  the  opinion  that  it  is  not  advisable  for  the  United  States  to 
undertake  this  improvement. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

(j.  L.  (tiixespie, 
Iirl</.  (jvn.^  Vhiff  itf  Kmjhitcn^y  l\  *S*.  Army. 

Hon.  Euiiu  Root, 

Sccrettinj  of  War, 


REPORT  OF   CAIT.    IIKRBEKT   DEAKYNE,    CX)RI»S   OF    KNOINEER8. 

UxiTKD  States  Encjinker  Office, 

Tampa,  Fla.,  Stptt-mhtr  10,  1902. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
tlminary  examination  of  Uas|)arilla  Sound  and  Lemon  Bay,  incluaing 
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riit-<>ff«  made  in  iu*c<»nlano*  with  tlu*  riv<*r  nnd  iiiirlM>r  m-t  Hp|)n>v(Hl 
.liiiic  i:<,  nK>2. 

Tlu*  cxamitiation  was  iiuwlc  Auini^t  :f«)aiHl  27«  ltio2«  t»y  Mr.  W.  II. 
(  aldwolK  asMiHlaiit  eii)?in<H»r,  to  whom*  rofMirt,  h«*rpt4)  apiMMidod,  atten- 
tion in  n'spoctftiUy  invitrd. 

Under  tlie  provisions  of  the  river  iind  harUir  aet  approviMl  Man*h 
:),  \HW^  a  preliminary  examinution  and  survey  wen*  made  of  inside 
|ia.sr4i)r«*  thnni^h  SnntMita  liay  to  l^iMnon  liay.  It  wtis  ftiund  that  no 
mside  iMssap*  exiHt<*<l,  hut  a  Mirvey  of  licnum  liay  was  made.  A 
n»|¥»rt  of  the  survey  wa.s  mmle  hy  (  apt.  IIiMiry  Jervey,  (V>r{M  of  Kn^- 
niH*rs,  January  ls«  1!mn».  The  (*x|M*ns4*  of  improving  lii*mon  Ifoy  was 
t<N>  ^reat  in  pro|M>rtion  to  the  (*onnnen*e  U>  In*  iNMietitod,  ami  the 
hN*ality  was  re|M>rted  as  not  worthy  of  imnrovement. 

(ta.H|mrilla  Sound  and  I^Mnon  Kay  areanjae<*nt  iKKiies  of  water  lyinff 
on  the  west  4*<mst  of  Fh>rida  north  of  (*haHotte  IIarlN>r.  (tasiwrilla 
Smn«l  is  the  more  M>uth«*rly  of  the  twoan<l<H>mmunic*atesat  itsHOUth- 
<*rn  extn*mitv  with  C'harh»tte  IlarUtr  thmu^h  numerous  {lassa^s 
lN*tween  snmll  islands^  fonninjr  a  ehain  extendmji;  fnmi  the  mainland 
westward  fi>r  a  distan<i*  of  .*{  miles  aUmt  halfway  aeross  the  s<mnd. 
The  prinei|ial  rhannel  from  the  M>und  to  Charlotte  IlarlNir  is  the  most 
westerly  |m^sa|i;e  lyin^  iN^lwren  l><*vil  Fi.*«h  Kry  and  (ius|Kirilla  Lslaml. 
Thi^  ehannci  has  a  depth  «)f  4^  fe4*t.  Thm*  i^  another  rhannt»l  Ivin^ 
4*ast  of  l>4>vil  FiMi  Kv\\  U-tween  it  an<K'arra  IVIau  Kev:  hut  thisclian- 
nel  i.H  rnsikeil  and  shallow. 

Connnunii-ation  Is^twivn  (tas|Mrilla  Scnind  and  the  (lulf  of  Mexic*o  is 
|M»*«siM(»  hy  two  «*ntrane<*^  through  the  narn>w  strip  t>f  land  lyin>f  west 
of  the  .sound.  The  most  im|ioiiant  entran(*e  i*«  (ias|)arilla  Pass,  lyini; 
north  of  (fas|Mirilla  Island,  with  a  depth  of  (>t  fiM't.  The  other  is 
licH^i  Nueva«  ly in^  north  of  Little  ( fa.s|iarilla  Island  and  havinj^  a  de|ith 
of  :^  f«M*t.  A  depth  of  4)  fe4*t  at  mniii  low  water  c*Hn  In*  earriiMi  fnmi 
litHii  Nu«»va  through  (■a>|mrilla  Snind  to  ChaHotte  IIarlM>r. 

TIh*  l<*n^h  of  the  mmuhI  is  *.»  mih*s;  its  width  is  (>  miles  at  its  south- 
ern end  hihI  oiif*- fourth  milt*  tit  its  northern  rnd.  Fn»m  the  northern 
end  of  <tii>|iarilla  Siund  a  eluinntd  1  mile  lon^^4o  to*j;ii»  fin^t  wideband 
I  f4Nit  «iei*ii  at  m«*an  h»w  water  lead**  into  Iit*mon  Kay. 

ii«*innn  lfai\  has  a  Irn^th  nf  14  milt*.**  and  vari(*s  in  width  fn>m  :i<Ni 
ft*ft  to  1  milt*.  Tilt*  (h'pth  vari«*s  frtmi  t)nt*-half  ftNit  tti  Ifi  ft*4*t«  hut 
throu^ditiut  the  ^''n^ater  |Mirtitm  of  the  liay  tlH*re  is  an  availahh*  t'hatmel 
dt'pth  tif  :\\  fi*t*t  at  nit*an  low  water,  ('onununitiititm  with  the  liulf  of 
Mexifti  is  |N>s.Hihh*  thnni^h  Iwt)  iiasM*^.  Nt*w  Pass  himI  Stumii  Piuss, 
^ituati*d  *J  and  :ti  mile^,  n\s|)i*4*tivt*ly,  fmm  the  Miuth  t*ntl  t»f  ttit*  Imv. 
Thf  tifpth  in  Nt*w  I*a?*s  in  it.^  ftH*t,  and  in  Sluiim  I*a>s  7  f«»t*t.  Tfie 
etmst  survfv  t-harts  shttw  ant>thfr  t*nlrant*i*t'alltti  IiiH*illa  Ihtss,  hut  this 
no  |onp*r  t*xist^.  'Hie  north  entl  tif  Ii«*mtm  Hay  is  entiri*ly  ehiMnl. 
Tht*  nt*an*st  inlantt  waterwav  t4>  the  north  is  SHniMita  Ifaiv,  5  mih*s 
tiistant. 

The  tMininH*nv  to  In*  atT<*f*t4*d  hy  impniv(*ment  4>f  tln*M»  waters  is 
t*hif(1y  the  tif«hin^  iiwlustrv.  Ii4*mtin  liay  is  an  4**«|N*4*ially  tint*  lishinj; 
^muml.  The  slii|mient  ti/  fish  frt»m  I^*m4in  Iia\  was  t*stimat«Hl  in  ImW 
at  (.VijNNi  |M*r  y4*ar.  This  husint^ss  is  >rrowin|;.  Tht*  ti-h  an*  ship|N*d 
|>rinei|mlly  to  I^inta  <f4mla«  the  neanvst  niilnNi4l  terminus.  The 
mipn»vement  nHiHtdesin*d  is  a  <iee|N*nin|;  of  thetnittifT  lN*twt*4*n  I>*m4m 
IWiy  anti  (ms|iiirilU  ShiikI,  mi  as  t4i  ^ive  the  fishing  iNiati*  an  inside 
}iasf4if;e  fn»ni  the  tiNhioff  |(n>unds  t4>  the  shipping  \io\uV.    '\\.>  ^VCvy^^kAx 
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by  either  Punta  Gorda  or  Tampa  it  is  necessary  for  boats  from  Lemon 
BsLy  to  go  out  into  the  Gulf.  During  the  winter  season  tba  strong 
northerly  and  westerly  winds  render  the  outside  passage  dangerous  for 
small  craft,  and  commerce  is  thereby  hampered. 

The  needs  of  commerce  will  be  met  by  a  channel  100  feet  wide  and 
3i  feet  deep  at  mean  low  water  between  Gasparilla  Sound  and  Lemon 
Bay.  The  cost  of  such  a  channel  will  be  small,  and  I  consider  the 
locality  worthy  of  improvement  to  that  extent 

To  estimate  the  cost  of  improvement  a  survey  will  be  necessary, 
covering  the  north  end  of  Gasparilla  Sound,  the  southern  end  of 
Lemon  Bay,  and  the  connecting  channel.  The  cost  of  this  survey  is 
estimated  at  $1,100. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Captain^  Corps  of  £kffineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S,  A. 
(Through  the  l!)ivision  Engineer.) 

[Pint  indoniement] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  September  19 y  190i. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States  Army. 
I  consider  the  work  of  suflScient  importance  to  justify  a  survey  to 
determine  the  cost  of  improvement,  and  recommeiKi  that  a  survey  be 
made. 

Peter  C.  IIains, 
Col<ynel^  Corps  of  Kivghieers^ 
lyivimon  Engnieer^  Southaust  IHvtnon. 

[Second  indoniement.] 

Ofi-ick  Chief  ok  ENciiNKERS,  U.  S.  Army, 

Sejptvmher  23,  1002. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harlwrs  constituted  by  Special  Orders,  No.  iS,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  nH*ommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 

By  command  of  Brig.  Gen.  Gillespie. 

11.   F.  HODOES, 

Maj(n\  Corj}H  (f  Engineers. 

[Third  indoracmenuj 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  I),  C,  Fehrnary  19y  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
enjrineer,  and  several  letters  from  interested  persons. 

The  district  officer  regards  the  locality  as  worthy  of  improvement 
by  the  United  States,  and  states  that  a  channel  lui)  feet  wide  and  3i 
feet  deep  from  Gasparilla  Sound  to  Lemon  Bay  would  meet  present 
needs.  He  recommends  a  survey  at  a  cost  of  $1,100.  The  aivision 
engineer  considers  the  work  of  sudicient  importance  to  justify  a  survey. 
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The  (-(>iiinion*c  involved  is  Hnmll  ami  lo<*al  in  \U*  chanii*ter,  and  it  iM 
by  no  means  evident  that  providini^  the  rliannel  in  <|ue8tion  would 
n^^iilt  in  any  ade(|iiat4»  inereaK4>.  Kven  without  a  detailed  estimate, 
liased  u|M)n  a  Hun'ey«  it  is  plain  to  the  Itoanl  that  the  cost  of  niakin(( 
the  impnivement  nHM)mm«*nded  would  Iw  entirel}*  disproportionate  to 
the  resulting  iMMiefits. 

The  Ikmrd  is  then*f(»re  eom|N*lled  to  lielieve  that  it  is  not  advisable 
for  tbl»  TnitiKl  States  to  undertake  this  improvement. 

Foi^c  Boanl: 

II.  F.  HODOES, 

Jfajffr^  (.hrj*tf  of  Knaineern^ 

Senior  MeffUkr  IVi^ent, 


Kfcntirr  nr  uu.  w.  ii.  cauiwhu^  AmiKTAxr  xxmsfisii. 

rxiTKi*  Ktatw  Rxoikikk  Omf*B, 

7*fiin/wi,  Fla.,  Srfilnnftrr  S^  ItiOi, 

(\rrAiN:  I  havp  tho  honor  to  utiYnnit  th<*  followinK  rvport  on  a  tin*liiiiiiuiry  rxatiii- 
n«tiiin  uf  **<iV|wrilU  l^mml  miiil  l^mion  Hay,  incliidinic  rutiiff,  iiia^U*  AuffUHt  :M 
aimI  *S*^  IMKf.  ill  ft(X'<»nUn(*t*  with  your  iiiHtnictiniiji. 

A  i>n*liiiiinmrv  fXAiiiitiAtioti  nf  Lfiiiiin  Iky  wwi  n\m\\*  by  nit*  in  AtimiHt,  IHOtf,  under 
th<*  «iinN*tiim  of  (^|»t.  Ii«-nry  Jerv«*y.  ('oriMi  of  Fjiffineens'l'nitMl  Stat«ii  Army;  and  a 
fiiirv«*y  I  if  th«*  \\vm\  of  th«*  \mf  fnun  I{«*«1  I^kt*  t4i  5(t»w  Vim  wait  nia<it*  under  l^iitain 
Jitwx'h  4linvti«>ii  in  Novi*nilM>r  ami  m*<vmUT  of  that  miiw  yt*ar.  K«'tMir1i«  of  unth 
thi*  prfliiiiinnrv  i'xaniinatif»n  and  min-ev  are  mntainni  in  the  Annual  iii*port  «if  the 
(*hiff  i>(  Knirin«^*ni.  IIUHI,  !«««*■•  2lV»4-'2QK5. 

<  i»fi|iMnlla  Shi  ml  and  lii*nion  lUy  an*  on  th<*  wiiit  maat  of  Klori«la,  MmratMl  from 
till-  niainlaii«l  hv  a  rliain  of  kt^yn  ami  a  luirmw  ftoninmila.  A  low  nivk  oi  land  ilividea 
l^tiitin  IU\  aiiil  (ta^|«^llu  Siuml.  ThnMiich  thin  ntvk  of  land  w  a  rnmketi  rhannel 
alkMit  1  niilf  lonir.  -H»  t«i  I'M)  ft^*t  wid«\  with  an  available*  dvpth  of  I  fiiot  at  mean  low 
wiit«*r. 

<taf*|iarilla  Sound  i«  In*!!  fiha|M*il,  Iminir  widert  at  itn  aoathorly  end.  A  rhain  of 
Miiall  k«'>ii  «'&t«*niln  alMtiit  halfway  ai*nH«i  itj«  lowvr«*nd  from  th«*  niainlaml.  It  may 
U*  fntrnti  fnmi  (Mkartottr  llarlNir  tlinniffh  tuo  rlianneln.  Tht*  main  «ir  wif«t4*rly 
rhnnni'l  ik  th«*  %kidi*r  |iaM«iin*.  It  !<«<lii  Fii*twn*n  iVvil  Kii«h  Kt*y  and  ttaii|<irilla 
Ulaiid.  and  hai*  an  avadahU*  drjith  of  aUMit  4^  f<^*t.  Tin*  (»tli«*r  rhaniM*!  li«ii  lM*twi*«*n 
(*arni  iVlau  K«*y  and  lH*\d  Fifth  Kt*y.  Thin  |«n«iki*  in  v«*ry  rnMikt*il,  ami  lian  an 
avatl»l>U*  dfpth  i»f  i*nly  1'  fi*«*t.  Th«*  f«>und  mav  U*t*nt«*n5il  fn>ni  tlu*  ttulf  of  Mt*xii^> 
thrfUi;h  <iib*|4inlla  I'm.  m»rthwanlof  ( iantiarilla  Inland,  whfn*  th<*  availahle  lUjiith 
in  t>}  fti't.  uiid  thnxiirh  IUmh  Nm*va,  nortnwanl  of  Ijtth*  <iaf<|«rilla  Inland.  The 
lattiT  |4M*  han  iiiii\«<«l  durinir  th«*  |«nt  f«*w  yt*am  aUmt  thm^fmirtlin  mile  wmthwanl 
«i(  thf  ukKitioii  nhown  on  thr  (*4iant  Hur\'(*v  chartn.  It  luw  nhoaJtxl  noinewhat,  tlie 
availahli*  di'ptli  i*ii  Aiiinint  !!7.  ]1<U2,  lieiiii;  :i{  f«<et. 

<i;u>|mrillii  Sotiml  in  li  inilm  loti)f,  fn»Mi  oiie*f(iurth  to  tl  niil«n  wide,  and  var^'inir  in 
depth  (riiii  tiiH^half  tiitf  fert.  In  the  main  rhannel  of  the  mniml  the  l«*an't  «lepth 
lii<t«i*«-ii  lit  MA  Ntie\a  an<l  Charlotte  llarlior  in  4}  f«<et. 

IjMiiiin  IU>  inliiiigami  narrt»w.  Twf»  tiaiwn  l«*««l  into  the  liay  from  the<iu!f  of 
Mt*\ii  ••  Ni'H  l*ai«t,  opiMMite  tintve  City,  nan  an  available  depth  of  6.*J  feet.  Stump 
l*a>w.  aUuii  II  iiiiU'n  norlhwanl  of  New  l*ann,  lian  an  available  depth  of  7  f«*et. 
IU«  ilU  rar^.  filiiiwn  on  the  (*4«urt  Sur%'ey  rhartn,  no  limicer  exintn. 

Utiioii  lta\  in  14  milm  hmir,  from  :$iin  fret  t<>  1  milt*  wide,  and  \'arM*n  in  depth 
fmiii  Miii-lmlf  to  l.*V  fm>t.  Throiitfh  the  im«t«r  |Mirtiiin  of  the  liay  then*  ina\ailaiile 
I  li.iiiiiil  ••(  alMMit  \\\  fi*«-t  at  mt«uTo«i  water. 

Tilt-  >iiipn>\i*iiient  flivinti  in  a  rhanmd  leailiiiic  fri>ni  tian|ian!la  Smiml  intu  l^'imm 
liiv  :t|  ft-v't  dii'p  ami  lUI  feet  wiile. 

till*  prui«-i|«l  oininM*n*ia]  intenvtn  of  ttanfairilla  Smml  ami  l>emon  liay  arv  the 
lUlieru'"  iiiid  tnii  k  farminir.  A  lout?  the  f*«ntem  nhon*of  lirmon  Bay  an*  tum  villatfen, 
iiaiiifly,  Kiit;lewiHHl  ami  Unive  (*ity.  Then*  in  a  hotel  at  ea*  h  plaiv  kept  «>|h*ii  dur* 
inir  the  t'Kihnt  iii«i«»n.  Then*  in  ni»\illatfe  on  <fa^<inlla  Siuiid.  anti  the  oKtntrv 
aruumi  b  wymndy  ivttled.    But  tlie  Uniiod  btalM  and  Won  lodiei  Bailfuad  Coai- 
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pany  are  building  eouthward  from  Braidentown  on  the  left  bank  of  Manatee  River, 
and  will  have  a  terminus  on  Gasparilla  iHlaiid  at  Boca  Grande.  This  road  will 
transport  many  of  the  products  of  that  region,  but  the  necessity  of  a  navimble 
waterway  between  I^nion  Bay  and  Gasparilla  Sound  will  not  be  diminished.  Pontft 
Gorda  and  Tampa  will  still  l)e  the  depots  for  supplies,  and  boats  l)ound  for  either 
place  will  prefer  the  inside  passage.  As  conditions  now  are  a  boat  bound  from  the 
sound  to  the  bay  is  obliged  to  run  6  or  8  miles  in  the  open  Gulf.  During  the  winter 
season  when  northerly  and  westerly  gales  prevail  8U(*h  a  voyage  is  danseroos  for 
small  craft.  Any  improvement  of  waterways  that  will  lessen  the  outside  paasikge 
acts  to  augment  the  coastwise  traffic. 

The  commerce  of  this  section  is  comparatively  small,  but  is  increasing.  Below  w 
a  tabulated  statement  of  the  commercial  statistics  for  the  twelve  months  ending  Jalj 
1,1902: 

Shipments  to  and  from  OasparUla  Sound  and  Lemon  Bay, 

INBOUND.  TOna. 

Gtoeral  merchandise 257 

Fertilizers 60 

Hay  and  grain 10 

Shingles 29 

Lomoer 197 

Total 543 

OUTWARD  BOUND. 

Salted  fish 200 

Fresh  fish 1,076 

Total 1,276 

The  inbound  and  outward  bound  freight  aggregates  1,819  tons. 
A  survev  will  be  necessary  for  the  formulation  of  plans  and  estimates  for  improve- 
ment of  the  channel.     1  estimate  the  (M>st  of  a  survev  of  Gasparilla  Sound  and  of 
Lemon  Bay  from  Boca  Nueva  to  New  Pass  will  be  $1,1{K). 
Very  respectfully, 

\V.  H.  Caldwkll, 
Assistant  Engineer, 
Gapt  Uekbekt  Deakvnk, 

Corps  of  Engineers. 


P  20. 

PRELIMINARY    EXAMINATION    AND    SURVEY    OF     HILl><BORO    BAY, 

FIXJRIDA. 

[Printed  in  Houso  Dot*.  No.  30rt.  Pifty-eiKhth  Conjrrow,  «<•<•< »n<l  K*wk>n.] 

War  Department, 
Office  of  tiie  Chief  of  Enoineers, 

Wa^hlu(fton^  DecemhT  19^  190S* 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, reports  of  Auj^ust  14,  11K)2,  by  ('apt.  Herbert  l>eakyne.  Corps 
of  Engineers,  and  of  XovemU^r  i:^,  il>n;j,  by  Capt.  F'ranoisR.  Shunk, 
Corps  of  Engin(H^i*s,  inK)n  ^in'limiimry  examination  and  survey,  respect- 
ively, authorized  bv  the  river  and  liarlnir  aet  approved  June  18, 1902, 
of  ftillsboro  iiav,  f'loritla — 

With  a  view  to  detennining  Huch  extension  aiul  inrream*  of  channel  ilepth  aH  will 
•ooommodaie  present  and  prospective  commerce,  with  turning  baein. 
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Tho  rhannol  in  IlillHhoro  Ray  ir  tho  monnH  of  watrr  conimiinimtion 
with  the  (*itv  of  Tamna,  which  in  Hitiiativl  at  tho  head  of  tho  Imv  and 
at  tho  month  of  IlillslK)ro  Kivor.  A  projort  for  improvoniont  in  now 
in  fon-o  whirh  has  for  its  olijoct  tho  formation  of  a  rhannol  12  foot 
d(*op  at  mi^an  low  water  fn)m  a  )K)int  in  tho  city  of  Tampa  to  tho 
mouth  of  tiio  rivor  and  thonoe  to  tho  12-foot  contour  in  tho  i«y,  with 
a  width  of  2(N)  foot  in  the  river  and  154>  foot  in  the  Imy,  and  the  ohjWt 
of  tho  proHont  inveHtipition  in  to  aM'ortiiin  tho  advisahilitvof  Korurinf; 
inrn>aMHl  facilitioH  for  shipping  as  indicated  a!H)ve.  F^xistini;  etmi- 
moreial  needs  an«  not  fully  mot  hy  tho  present  project  depth  of  12 
Un^tt  as  vessels  of  moilerato  draft  are  eomnelled  to  Ijirhter  a  portion  of 
their  car^foes  before  they  can  rea<*h  tho  wnarves  at  Tampa. 

Tho  locality  is  rofpirdod  by  tlio  district  officers  as  worthy  of  further 
improTomont  by  the  United  'States*  and  in  tho  survey  repoit  of  Novem- 
ber 18,  IW3,  Ciftptain  Shunk  submits  estimates  of  the  cost  of  securing 
channels  with  depths  of  15,  1H«  2<K  and  24  feet,  ros|NvtiveIy.  He  rec- 
ommemls  the  adoption  of  a  2<)-foot  ilepth,  and  this  rei*ommendatioD  is 
concurred  in  by  the  division  eni^ineer,  Ijieut.  Col.  «lames  B.  Quinn. 
Coq)8  of  Engin^'ors.  The  estimated  cost  of  securinf;  a  20-foot  channel 
is  $H37,835«  with  10  per  cent  to  be  added  for  continn^ncies,  or  in  round 
numliers  f  1»25,0(iO. 

Those  imiMTs  have  lM»on  referred  for  consideration  l)y  the  Board  of 
En^incMTs  ff>r  Rivers  and  llarlKirs,  as  provid<Hl  in  sections  H  and  14  of 
the  act  of  Juno  13.  1SH>2,  and  attention  is  ros|>octfully  invited  to  the 
Ikmrd^s  roiKirt  of  I>oceml>er  4,  1J»<»3,  in  seventh  indorsement  thereon. 

For  tho  H'asnns  given  tho  lioard  *>olioves  that  the  propi»r  channel  to 
be  provido<l  for  the  common*ial  noo<ls  of  Tamna  is  one  IS  foot  deep, 
27<»  foot  wide  in  tho  rivor  and  150  feet  wide  in  tiio  liay,  with  a  turning 
liii**in  450  feet  wide  and  K050  fiM*t  lon<r.  Tho  c*ost  of  such  a  channel  is 
estimated  bv  the  district  officer  at  fiUd^.iNNi,  with  9l2.0(N»  annuallv 
thereafter  for  nmintcnam^o.  Tho  !i«mni  ln»liovos  it  to  lie  advisable 
that  till*  TnitiHl  Stat4*s  undertake  tho  improvement  of  the  locality  to 
this  extent. 

In  this  eonn«»rtion.  however,  attention  is  invited  to  the  views  of  the 
I^mnt  of  Kn^incci-s  in  n»pird  t4i  tho  relative  im|>ortunce  oMnmorcially 
of  the  two  cities,  Tam|ia  and  Port  Tam|ia,  the  latter  of  which  has  now 
a  chuiinel  of  Hppnmeh  with  depth  of  24  feet  at  mean  low  water,  which 
ha^  )HM*n  MMMin^i  under  appropriations  made  for  ^Mmpnivinj;  Tamfia 
Bay,  Florida."  rheexi^tiny'pn»j«*<'t  forTam|m  Bay  c<mtom plates swur- 
in^f  a  chaiitiel  deiilh  of  27  feet,  and  was  ailopted  by  Con^roMi  after  the 
re|N)rt  of  a  pn*liminary  examination  ami  survev  in  which  a  depth  of 
24  ftH-t  was  re(M>nunen4iod.  Tho  n*connnendation  of  tho  B<»ard  of 
Kny'ineers  in  favor  of  incn^asod  channel  depth  in  IlillslNiro  Ifay  to 
Tiimiw  i*<  (*ontin^*nt  u|>on  the  Ikmrd^s  further  nN*oinmendation  that 
the  ex|)«Miditurf*s  up<m  the  I'ort  Tam|ia  channel  ivium«  as  Hmm  as  the 
21  f<M)t  channel  ban  lM*en  onlarjrod  to  tlio  project  widths,  omitting; 
further  oxtTivation  to  tho  depth  of  27  feet 

1  concur  in  the  views  and  nN^ommondations  of  tho  Board. 
Very  n«i«|M*ct fully,  your  oUnlient  S4»rvant, 

Cf.  li.  <iii.i.KsriK, 
///•/*/.  ffr 71. 1  Chi»fttfKtujiuf'»nt^  U,  •>'.  Army. 

Hon.  Ki.iiir  RcMiT, 

»S*cr%ffiiy  of  H«ir. 
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pbeldflnabt  examination  of  hillsboro  bat,  florida. 

United  States  Engineer  Office, 

Tampa^  Fla.^  August  H^  1902. 

General:  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  ^^Hillsboro  Bay,  with  a  view  to  determininj^ 
such  extension  and  increase  of  channel  depth  as  will  accommodate  pres- 
ent and  prospective  commerce,  with  turning  basin,"  made  in  accorcuuioe 
with  the  act  approved  June  13,  1902. 

The  examination  was  made  by  Mr.  W.  H.  Caldwell,  assistant  engi- 
neer, on  July  23  and  24, 1902,  and  attention  is  invited  to  Mr.  CaldweU's 
report  herewith. 

The  channel  in  Hillsboro  Bay  is  the  means  of  water  communication 
with  the  city  of  Tampa,  which  is  situated  at  the  head  of  this  bay  and 
at  the  mouth  of  the  Eullsboro  River.  Before  improvement  the  chiannel 
from  Tampa  to  deep  water  in  the  bay  was  narrow  and  crooked  and 
had  an  available  depth  of  about  5  feet.  Across  the  mouth  of  the  river 
was  a  ledge  of  rock  on  which  the  depth  was  7  feet. 

The  orijnnal  project,  adopted  in  1879,  had  for  its  object  the  forma- 
tion of  a  9-foot  channel  from  the  9-foot  curve  in  the  bay  to  wharves 
at  Tampa,  in  Hillsboro  River,  150  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  at  an  estimated  cost  of  $97,000.  riearly  (70,000 
was  expended  under  this  project.  In  1888  this  project  was  modified 
to  provide  for  the  formation  and  maintenance  of  a  channel  8  feet  deep 
in  Hillsboro  Bay  and  Hillsboro  River  to  the  city  of  Tampa,  and  a 
channel  20  feet  deep  and  200  feet  wide  from  the  outer  bar  to  Port 
Tampa. 

By  1893  the  operations  had  resulted  in  a  channel  200  feet  wide  and 
9  feet  deep  in  the  mouth  of  Hillsboro  River,  and  75  to  100  feet  wide 
in  the  bay,  with  an  available  depth  of  not  more  than  7  feet 

The  present  project  is  for  the  formation  of  a  channel  12  feet  deep 
at  mean  low  water,  extending  from  a  point  al>out  100  feet  south  of  the 
Lafayette  Street  Bridge,  in  Tampa,  to  the  mouth  of  the  river,  and 
thence  to  the  12-foot  contour  in  the  bay,  with  a  width  of  200  feet  in 
the  river  and  150  feet  in  the  bay.  The  channel  has  l)ecn  excavated  to 
the  required  depth  and  about  40  per  cent  of  the  required  width. 
Funds  are  now  available  to  carry  the  project  nearly,  if  not  quite,  to 
completion. 

The  city  of  Tampa  has  had  a  large  growth  since  the  first  steps  were 
taken  toward  the  improvement  oi  the  channel.  The  population  in 
1880  was  720;  in  1890,  5,532;  in  1900,  15,839.  These  are  the  official 
figures,  but  it  should  be  noted  that  there  are  extensive  suburbs  not 
includeid  in  the  above  figures.  Including  them,  the  number  of  people 
at  present  in  this  community,  which  for  commercial  discussion  may 
be  considered  one  citv,  is  about  24,000. 

The  commerce  of  Tampa  has  grown  in  recent  years  more  rapidly 
than  the  population.  During  the  last  four  years  it  has  grown  from 
32,000  tons  to  172,000  tons.  The  growth  since  the  channel  deptti  was 
increased  to  12  feet,  about  a  year  and  a  half  ago,  even  with  the 
restricted  width  of  the  channel,  has  been  very  marked. 

The  present  commerce  of  Tampa  consists  principally  of  cattle,  ^rain, 
hay,  lumber,  vegetables,  fruit,  fish,  naval  stores,  coal,  wood,  fertilizer, 
building  material,  and  general  merchandise.    The  cattle  are  shipped 
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princiimlly  to  (?ulm;  tho  Itinilxr  in  nhippt'd  to  local  poinU  and  Gulf 
|M)rttf;  the*  imviil  ston*H  an*  sbippiHl  to  New  York;  fcrtilixor  in  shipinrd 
to  lo<*al  iM>iiit*i:  v«'p*tnMes«  fruit,  tish,  wcmm1«  and  biiiKiiii^  material 
eonu*  in  irom  I(k*uI  |M>iiit.H:  >;niin  tind  hay  ronio  from  (f ulf  |M»rt>:  &ren- 
eral  men*liiuidiM'  cdmes  fnmi  New  York  and  (i ulf  norts,  und  i*oal  from 
New  York  or  other  Atluiitir  iN»rts.  The  deniaml?*  of  thi.s  eonunerce 
an^  not  fully  met  by  the  (h'ptii  of  WHter  providinl  ftir  in  the  pn*>ent 
project.  The  line  of  >rlH Miner.**  oih» rated  iH'twtvn  hen»  and  New  York 
|H  hani|N*n*d  by  laek  of  depth,  ijiir^^er  .HrhtHinerh  imuld  Ik'  u.s<mI  und 
fn'i^ht  rales  enuhi  Im*  redueeil  if  <1(m*|mt  water  wen*  available.  Smie 
«>f  tlie  M*h(Hin«Ts  now  ummI  hav<*  to  Ih'  anrhore<l  in  the  Imv  and  a  imrt 
of  their  ear>^)  has  to  In*  li^^hten^d  lN*ff>re  they  ran  reaeh  laniiia.  Tho 
^teanler  line  i»|M*nite4i  iN'tneen  lh*re  und  New  York  is  pla<*fHi  at  even 
greater  disudvantu)re«  for  the  entinM*urp>nuist  bo  lif^btennl  toTunipa. 

The  lunilN*r  tnuie  suffers  fn»ni  inability  to  brin^  larp*  vesM'ls  to 
Tam{m.  The  .shipment  of  nnval  *it«>re.s  rouhl  In*  lai>r(dy  inen*a>cd  if 
lN*tter  fueililies  e<»uld  In>  had. 

The  proH|Nutive  roninitirf  i»f  TamjNi  includes  tho  ineroaae  of  the 
present  eommen*<*  with  thr  iiirn-:i>e  in  |H>pulution«  and  the  enlar)^- 
iiH'iit  of  thr  territ«»ry  f<»r  whit-li  Taiii|m  \>  th<»  distributing;  |N>int  and 
till*  eHtubli*»liment  of  new  r«»iniiiere«*.  A  larp*  amount  of  (Vntral 
AiiM*iiniii  fruit  tni<lr  i-ould  In*  nirrird  on  through  Tam|m  if  the  ehan- 
nrl  d«*plh  Urn*  siitltri«*nt  to  ullow  fruit  >t<*aniers  to  enter.  At  pn*sent 
till*  fruit  trade  is  almost  rntirrlv  IikniI.  The  shipment  of  lumlN*r«  naval 
Moll's,  and  phospluiti' would  U*  lurp^ly  inen^as^Mi.  No  eonsidi^ration 
i>  ^nv4*n  t4i  tiH*  iNiHHihIc  tnid«*  through  the  isthmian  eanal,  for  the  reason 
tli:il  th«*  ItN-ation  ol  thiMunul  i**  Mill  un(*ertain.  and  the  time  of  itseom- 
|i|i*tii»n  is  M»  fur  ahi'ud  that  r«»nimereial  cnmditions  may  ehanp'  materi- 
ullv  in  tli«*  nirunliiiir. 

Till*  ir«{uin-iiient.-  of  this  nrosiN*etive  cx>mmon*e  do  n<it  eall  for  a 
lar^r  inrna^r  in  rhuniirl  dfpth.  There  is  no  n^ason  for  an  attempt  to 
muki*  Tain  I  HI  u  |Nirt  for  dt*(*p-wuter  vessels.  It  should  In*  ubie  to 
acvomuKNluli'  th«*  li^lili>r  rl:i^M*s  of  v«*>s(ds  cn^pip^d  in  the  Atlantic  and 
(iulf  c*oa>tin^'  tnnir.  A  dfrp  uutrr  |Nirt  exists  at  Port  Taiu|m,  but 
tliisfuet  diM'^not  !'i*ndi*r  further  improvement  of  Ilillsliorollay  iinn(H*ca* 
Miry.  I>i*i*|»  iiuti*r  initlir  iiiiiHt  cMMitiiun*  to  um*  Tort  Tuiii|m.  but  for 
th<*  rliisH  4»f  tnitlic  now  U'^in^  llilKlNiro  Ikiy  then*  is  a  d4*ri4l(*d  advan- 
ta^«*  in  )N*iii^  ubh*  to  lund  u  4*ur^4i  ut  Tumim.  Port  Taiii|Ni  is  ii  utiles 
fniin  Tum|>u.  Thi-\  un*  conn4M*t4Ht  by  a  sin^lt*  railnMul  line  whiehalso 
(Hiiitn»U  till*  4lm'k*«  ut  1*411 1  Tampa,  und  tln^re  is  noe«»m|N*titi4>n  in  trans- 
Nirtutiiin  lif  fn-i;:lit  lH-l%\ri'ii  tlh'two  plur«*s.  It  is  >tiit«-4l  that  the  nite 
«ir  m4»\  in^' 4'4Ttaiii  kinds  4if  iih'ivhundiM*  fnmi  a  ship  at  Port  Tam|iu 
t4»  Tuiiiim  i*«  ulskut  iHpiul  t«»  tiu*  rute  4>n  the  same  men'lmndisi*  from 
N4*\\  Y4ii-k  t4»  Tum|ia  4lin*4t  by  \iuter. 

rih*  ihmhI  4 if  u  turning  luf^in  ut  Tuni|m  is  unquestionuble,  itsiih*  from 
iiii\  iii«-i-4-a<*4*  in  t'huniM*!  4l«*ptli.  Tin*  pr4*M*nt  depth  is siiflit*i«*nt  to  |N*r- 
mil  tin*  i>ntniiuv  i>f  miuh*  v«*sm*U  thut  un*  uiiublo  t4i  turn  un»uii4l  uft4*r 
n'u«  hin^  tin-  4*itv.  The  n*sult  i**  thut  in  nnist  nis4*s  iIm'V  lighter  their 
enr^MNvn  from  tfie  Uiy  in  pn*f4T«*nre  to  inrurrin^  the  riskd  (»f  U^iu); 
lowi'd  out  sl4*rn  fiin^nutst. 

I  i*onsi4l4*r  IlilUlMim  liuy  worthy  4)f  impn>vement  an4i  n*commend  a 
survey  at  un  estiniut4*<l  4*4iM4if  3^:•|,«»o«l.  Th4»«*xt«*nt  of  tin*  impn>vement 
that  can  lH*etTeetcd  at  retl^onubli*exlN•nsc  i^ill  de|)cud  u|>«in  the  results 
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disclosed  by  the  survey,  especially  in  regard  to  the  amount  of  rock 
that  is  encountered. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deakyne, 
Captain^  Corps  of  Engi7ieer8. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S,  A. 
(Through  the  Division  Engineer.) 

[First  indoTsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.^  Augmt  18^  1902. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

In  my  judgment  the  proposed  improvement  is  an  important  one  and 
worthy  of  being  undertaken  by  the  United  States. 

On  July  31  last  there  were  over  $168,000  available  for  the  improve- 
ment of  Hilbboro  Bay,  and  it  seems  to  me  that  the  survey  might  be 
made  in  connection  with  that  improvement  and  at  its  cost. 

It  is  recommended  that  an  allotment  of  $3,000  be  made  for  the  survey. 

Peter  C.  Hains, 
Colond^  Corps  of  Engin^ers^ 
Division  Engvneer^  Southeast  Dvoision. 

[Second  iiidor8ement.J 

Office  Chief  of  Engineers,  U.  S.  Army, 

August  22,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  Indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  February  5,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Anny. 

The  Board  for  Rivers  and  Harbors  has  considered  the  within  report 
of  the  district  officer,  the  recommendation  contained  in  the  indorsement 
of  the  division  engineer,  and  various  communications  containing  data 
on  commercial  statistics  and  the  necessity  for  the  improvement,  and 
has,  by  a  committee,  made  a  personal  inspection  of  tne  locality  and 
held  a  public  hearing  at  Tampa,  Fla.,  at  wnich  interested  persons  had 
full  opportunity  to  present  their  views. 

It  is  the  opinion  of  the  Board  that  the  commerce  involved  is  so  large 
and  of  such  a  general  character  as  to  warrant  further  improvement  of 
the  locality  by  the  General  Government,  provided  such  improvement 
can  be  made  at  a  reasonable  cost,  which  can  only  be  determined  by  a 
survey. 
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The  Board  tbcrofore  recommendii  that  a  survey  he  ordered,  and  that 
the  HUtn  of  t^')«000  be  allotted  for  the  |)ur{X)He«  as  recomroendwl  bv  the 
dintrict  and  division  engineers.  KHtimiit«*s  of  the  cent  of  cbanneia  16, 
IS,  and  )^^  f(H*t  in  depth  bliuuld  be  inudo  by  the  diHtriet  officer. 

Fur  the  Board: 

IL  F.  IIoiKiPii, 

Senior  JIt'iiUhT  IVf$enL 

(Pburtli  IndorinneiiC.) 

Ornrr.  ('iiiek  of  Kmsinrrius  U.  S.  Aumt, 

Fihruary  13^  J90S. 

lieHpectfullv  Fubniltted  to  tbi»  Secretary  of  War. 

Thin  iH  a  njMtrt  on  pn»liuiinarv  exainination  of    Ilillnboro  IWy, 

Florida^,  atuhori/i*d  ))y  the  river  and  harlxir  art  apnroviHl  June  18«  190S. 

Inviting  utU*ntion  to  the  n'|Mirt  of  the  Ikiard  of  r^n^ine<>rK  for  KiverM 

and  IlarlMirHin  thi*  prece(iin<r  iiidorMement^  I  recommend  that  a  survey 

of  the  Ioi*ality  a.<*  pro|N>«uHl  U*  authorized. 

(J.  L.  CiiiXEsriF-, 
Jiri^j.  frrn,^  Chief  of  Euijhiecrv^  U.  S.  Army. 

[Vxlih  ludofwiiicni.] 

War  DRrARTHRNT, 

Ft^Tuary  «^  190S. 

Approved  ax  n^couunended  by  the  (Tiief  of  Kn^neera. 

Wm.  Caky  Sanurr, 
Afisislant  Secniary  of  War. 

War   DKrARTMRNT, 
OfHC'R  of  TIIK  (*IIIKF  ok   KNUINRRRa, 

WttMhinifttnt^  .V"iV'W<AfT  ?rV,  1903, 

ReMpertfuIly  returned  to  the  B<iard  of  Kii;:inet*rH  for  Uiverii  and 
IIarU>r>  with  n*|M>rt  <»f  -«urvrv  \\^  r«MH>mni('ii«ltHl. 
By  4*omiiiand  of  Bri^.  (ion.  (till«**«pie: 

II.    F.    IIOWRS, 

Mnjar^  ( \trj*»  of  Ktujinecn* 

\%  %imth  lni1i«nrni«tiL) 
BoAUn  OK    KNttlNKK.KS   KoK    |{|\  Kit*<   AM>   IlAUmtRA, 

1 1 1  ij*  /#  //I  ijUnt^  />.  / '. ,  Ih  i  V  v/i  Apr  .{ ,  1903. 

lioA|>e(*t fully  n*turne<l  to  the  diief  of  Kn«:int»et^«  I'nitiHl  .States 
Arm\. 

In  thini  indorMMiHMit  hrreon  the  litmnl  of  Kn^in«*i*rs  for  Itivi^rnand 
IlarUint  r\pn*sM*d  th<*  opinion  that  the  roiiiiii«>rr«»  involved  in  of  such 
a  ^rnenil  rhanirt«*r  us  to  warrant  further  inipniveuH'nl  of  th<*  rluinnel 
thn>u^h  IIilUU»niItay,  Floritla«  by  th(*(trm*nil  Cfov«*riini«*iit.  provid<*d 
HUeh  inipro\rniont  can  In*  nimli*  at  a  n*iiMinuble  rii>l«  whi«*h  nui  only 
In«  dritMuiiniNl  liv  a  Hurvt*v. 

Th«*  Ii<»ard  lia*«  i*on*<i(h*riMi  th«*  »<-4'oni|mnvin^  n*|N>rt  of  the  di*<trirt 
offitxT  on  a  Hurvey  of  lIill?*lN»ru  liay  and  the  mouth  \>l  VVv\\A>^x>^ 
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River,  Florida,  with  estimates  of  cost  of  channels  of  several  different 
depths,  from  Tampa  to  deep  water  in  the  bay.  These  estimates  are  as 
follows: 


Depth. 


15  feot. 
18  feet. 


Enti  mated 
cost. 


$265,516 
669,259 


Depth. 


20  feet 
24  feet 


II 


Eitliiuited 


1887.  S35 
l,46i,0l2 


In  each  case  10  per  cent  should  be  added  for  engineering  and  con- 
tingencies. The  district  officer  recommends  a  channel  of  20  feet 
depth,  in  which  recommendation  the  division  engineer  concurs. 

To  June  30,  1903,  there  had  been  expended  upon  the  channel 
through  Hillsboro  Bay,  and  in  the  river  mouth,  the  sum  of  $293,609.54, 
which  has  resulted  in  a  depth  of  12  feet  at  mean  low  water,  and  a 
width  of  200  feet  in  the  river,  and  nearly  150  feet  in  the  bay.  The 
development  of  this  channel  has  had  a  very  marked  effect  upon  the 
commerce  of  Tampa,  which  has  increased  from  32,000  tons  to  172,000 
tons  in  the  past  four  vears.  The  demands  of  this  commerce  are  not 
fully  met  bv  the  depth  provided  in  the  12-foot  channel  of  the  existing 
project.  Vessels  of  moderate  draft  are  now  obliged  to  lighter  por- 
tions of  their  cargoes  before  they  can  reach  the  wharves  at  Tampa. 

To  Port  Tampa,  only  9  miles  distant  from  Tampa,  there  is  at  pres- 
ent a  channel  from  the  Gulf  of  Mexico  with  a  least  depth  of  24  feet  at 
mean  low  water.  The  least  width  is  72  feet  for  a  very  short  distance; 
another  short  section  has  a  width  of  128  feet.  Most  of  the  channel  is 
now  300  feet  wide.  The  present  project  for  the  Port  Tam()a  improve- 
ment proposes,  first,  to  secure  a  24-foot  channel  500  feet  wide  on  the 
bar  and  300  feet  wide  in  the  bay,  and  then  to  increase  the  depth  to  27 
feet. 

It  was  clearly  shown  at  the  public  hearing  referred  to  in  third  indorse- 
ment hereon  tnat,  owing  to  excessive  wharf  and  freight  charges,  it  is 
1)ractically  impossible  for  the  shippers  of  Tampa  to  do  business  through 
^ort  Tampa.  Tliey  are  now  dep(Miding  and  must  continue  to  depend 
upon  such  a  channel  as  they  can  got  up  to  their  own  wharves.  Notwith- 
standing the  deep  water  already  secured  to  Port  Tampa,  Tampa  has 
continued  to  develop,  and  has  firmly  established  itself  as  the  entrepdt 
of  the  western  half  of  the  Florida  i)eninsu1a.  There  is  no  business  at 
Port  Tampa  other  than  the  tninsfer  of  through  freight  from  rail  to 
water,  or  vice  versa,  and  the  tonnage  is  large  mainly  because  of  the 
shmments  of  phosphate  rock. 

The  great  oistance  by  rail  from  Tampa  or  Port  Tampa  to  the  States 
lying  k)  the  north  of  Florida  forbids  the  belief  that  either  locality 
can  ever  l)ecome  an  im[X)rtant  eoniiM^titor  for  the  general  business  of 
the  country  with  the  existing  deep-water  ports  of  the  South  Atlantic 
and  Gulf  coasts.  This  fact  and  the  failure  of  Port  Tainim  more  com- 
pletely to  fulfill  the  harbor  recjuirements  of  this  vicinity  induce  the 
Board  to  recommend  that  oxpenditun\s  cease  upon  th(»  Port  Tampa 
channel  as  six>n  as  the  depth  is  24  feet  over  the  pr()it»<ted  widths.  It 
is  believed  that  the  Port  Tampa  channel  work,  wliieli  is  understood  to 
be  under  contract,  can  at  that  time  be  tenuinate<l  u|>on  terms  favora- 
ble to  the  United  States.  The  amount  that  may  thus  b*  saved  in  the 
case  of  the  Port  Tam|m  work  will  accomplish  a  lari^e  part,  probably 
one-half,  of  the  improvement  hereinafter  recommen(ied  for  the  Tampa 
channel.    The  two  projects  are  so  related  one  to  the  other  that  tne 


APPKMDIZ    P — RKPORT   OF   OAPTAIN    BIirNK.  1788 

Ikmnl  ban  felt  ol>Ii)^<l  to  connidor  thom  toother,  tnd  in  rocommend- 
in^  the  IIillMlK>ro  liiiy  iiiipn>V(Mii4Mit  Iiun  Uh*ii  luiy«*ly  iiitluem^tHl  by 
iIm*  fnrt  tliat  it  in  not  yet  t<M)  lute  to  nMliice  the  f««H»|H»  of  the  Port 
Tuiniw  clmnii<*l  project.  In  this  r<innertion  attention  in  invit4Kl  to  the 
furt  that  a  27-ftH>t  ehannel  to  I'ort  Tuni|ia  wa^  adopted  hy  Con^re^s  in 
the  act  of  March  3«  \sw^  following;  re|Kirtrt  uiN>n  preliminary  exami- 
iiationn  and  Mirveyn  n*iH>nnnendin^  u  24-foot  channel. 

To  hamlle  ec^onominilly  the  limited  husine88  tributary  to  Tamra  it 
iM  lielievfsl  that  a  nroi^^r  channel  is  one  18  fi*ot  deep^  270  fcot  wiae  in 
the  river  and  15<)icH»twidc  in  the  lmy«  with  turnin(rbaHin4i>0  feet  wide 
and  l^y^>  feet  h>n^.  Including  en>rineerin(|f  and  contini^ncien,  the 
t*oni  of  mich  a  channel  is  i^ntimated  by  the  district  ofIi(*er  at  (<^^<MH>. 
The  lioard  U^lieveM  that  the  annual  c(»st  of  maintenance  will  notexi^eed 
2  i)er  t*ent  of  the  original  cM>st,  or,  say  $12,«N)0.  The  Ikmrd  believert 
it  to  In>  ailvifiable  that  the  United  Statcn  should  undertake  tbia  improve* 
ment. 

For  the  Board:  Chan.  J.  Allen, 

Stniffr  JlcmOer  of  the  Board. 


BBI^iKT  <iF    MK.  W.  II    CAUmKI.U  AmtKTANT  SX(lI!fKIB. 

Uymu)  St  ATM  KNtiiMicit  Ornca, 

TttihjM^  Fht.JuljfSI,  I90f, 

(*%i'T%iM-  1  ha\f'  the  h<»ti4»r  tn  mii»rt  thiit  in  tt<*i«>i<l:iiitx*  viith  ymir  irmtnii-tioiifi  I 
ii)«tU*  tt  i>n*litiiiiiHr\  «-\aiiiiiiiiti<ii)  of  IlillhUtrit  lta\  mi  Jtilv  1^(  aii<l  2-1. 

St*v«*nil  •*\«iiiiiiat:i*iiH  mul  iiiirv«*\i*  )m\i-  Ufii  inndv  mitn  a  \h*h  nf  iiiiiirtiving  the 
rhanii«*l  Ifttilini;  iiit**  riitii|4i.  Tin*  «*;irli«*?it  iiiMli'iiiikfii  hy  th«*  KntriiiciT  lH'|i«rtment 
wai*  tiiH<l«*  III  I'^Tl  \ti«*llit-r  wiiM  ii);i<l«*  in  ls7l(.  ih«'  n-fHirt  (if  «hi<*h  t!«  otntjiiiieit  in 
till*  Aiiniiul  i:«  i^ifi  of  tin-  fliiff  of  l-.tii:itM*«*n>.  \s7\K  \*tie**r»  y<7i)  tn  s7:{.  Kmni  tlit*  Utter 
iiiirvry  M  |irijf«  t  vkvu*  ti>iiiiiiliiti^l  an-l  iiil«»|iti-«l  fur  jiii|>n»\  in^  thi*  clmnnfl,  ami  ift4>rk 
oitiiiiifiit-vil  April  1*7.  l^'^l  In  l^*^s  t\\v  on^'iiwil  |*n*ui*t  mmi  nHHlifi***!.  Work  wan 
fiti>|>|>i-«l  ••II  till*  I  liHiiiM'l  .liiiif  !t,  lH«i:t.  \  iilaii  iiipI  t-f*tiiiuit«*  w«>r«*  miliniitt4^1  June  3, 
1M«H.  (orthr  iiii|in>\«'nitnt  of  IIiII*>)mip>  Ttiiv.  KI<>ri«lH.  fmni  itn  o»iitliifn<v  with  Tani|«i 
lUiy  thr«*ii»rh  llill*>l>««n>  r4ivAii<l  Kixt-r  IoiImm  it>  i>f  Taiti|itt. n  |>n*)iiiiinary  rxaiiiinatinn 
liaxiiii;  In-<  ii  it,ti<li*  III  Nii\i'ii)U*r  ami  iHt't-iiiU-r.  l*«*(ti  'Iht*  riMHirt  t»f  thin  plan  ami 
f*»tiiiiiiti-  I*  •  •M.t»iiii't|  111  till-  \iiti<i:il  Ki-itirt  itf  tltt*  t'liiclnf  Knuiiiifp*,  lKi<8,  |iairiw 
IIt.'f7  U*  lUrnt  \\«irk  wa*  ('••tiiiiM  i)<«^l  iHi  finU'r  i».  lvf*«.  Th«*  n*Milt  ai*(*i»itipUf>ht*il  ia 
printol  ••ti  |m^«i  17.V.*i»<  iIh*  Annual  l««-|M*rt  of  tin*  C'hiti  of  Kn^'ini'^'ni  for  tht*  yitir 
riMlintf  Jiitif  .Ui.  pmi 

liilUUirii  |:.i\  i«  nUiiit  lo  iiiiU*f»  l«>ni!,  in  a  ir<'n«Tnl  n«>rt)i  ami  i^*\uU  ilinN*ti«in.  ami 
lim*  an  a\*i.<.'«  willli  ^f  aU*iit  4i  iiii't-**  At  llit  •  «infl(ifmt*  of  llill-lHiro  liay  %iith 
Tiiniiui  l'..t\  Mil'  I  liaiiiifl  i»  nli^tnuti^i  l>\  f>lM>ul«  ••!  lo  to  11  f<*«*t.  iiifmn  low-iftal«*r 
«l«'ptli  A  pr.i.  tiiuMt*  rliannrl  wii\  «\i«tfi  ln-twi^'ii  the  i-li«ailfi,  lia\inir  a  leai*t  niiwn 
low  Hiii«r  •  i-i.ili  of  VJ  .%  fi«*t.  lii'titrth  of  tlif  rlmiincl  tlinuitfh  th4-«>  nhoaln  inaUitit 
1*  H  ti.ili*-  At  iti*  intuT  i*ml  ia  a  piM-ki't.  uith  a  niaxiftiiiin  4l<*ptli  nf  !£!  ff«*t.  Kroin 
that  !»•*<  Wt-t  tit  tin*  oiilrf  tMifl  fif  thi*  ih'mIv  ilrt-«li;it|  rhtinn<*l  (tliiit  l4*a«U  into  T*ttit|iai 
f*  4  iii'i--.  an«l  the  ilfpth  xaritv  fruiii  12  to  17  f«-tt.  Th«*  il^•l|^<<i  rh.tiiii«*l  ii*  I'J  ItiM 
«h-«'i>.  It.  7*«i  ftft  lotiir,  aiiil  lal  ft*<*t  %ii«lf  in  th«*  Iku>  :  2.(f.M  fi*«'t  lone  ui**l  ^  htt  hiiIi* 
III  tlif  rivrr 

Tli««  <-ity  t»f  Taniiia  in  at  th«*  nioiiih  of  IhllnUiro  Hivt*r,  mhirh  «'iiipti4«  into  th«* 
n<irth«(i*tt'ni  t*ml  of  ||illf*N>n»  lUy.  The  city  iioh  hai*  a  |Htpulalion  nf  aU»ut  2'>.<h)iI, 
It  having  irroan  fnmi  a  \illap*  aithin  the  |iaM  ffw  \fan*.  TImh*  i«  a  MfaiiM^r  lint* 
fr>in  T4iii|*tt  to  Mohilr.  Ala  ,  makint;  tn|ai  v\vt\  t«*fi  (layi-;  an<»ilitT  McaintT  lim* 
niak«-fi  tri|«  to  Mohili*  irnirtilarly,  hut  haa  uM-nik*<-«l  oiir  trio  :i  nituith  <lurink;  the 
iiu^t  yur.  A  ^t««iii<*r  hm*  ti»  N«*w  York  inaki^  u  trip  monthly;  a  a('hoom*r  lin«*  to 
Sfw  York  make**  a  trip  vv«*ry  thnt*  at^'ki*;  a  -«hi>oner  lin«*  to  N«'«  (»rlraiiji.  Ia.. 
liiaki'o  a  trip  f'\«'ry  tiKitith:  a  Mi^amrr  lin«*  l'ix*"*  a  (Imihli'  ilaily  n-rxio*  U'tat'eii 
Tanifia  aii<l  Manattv  Uivi-r  laiiflin;'-.  a  (^Nan.*  r  M..ikiv  tlin-«*  tri|ifi  |4T  Hi^*k  to  Sara- 
•utA  Uay,  ami  a  atcaiiier  luaktv  «laii\  trii*  to  M.  IVivnihur)^,  tlA.     W\%^a\>kt  >\wtv 
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are  8  steamboatfl  and  57  sailing  vespels  engaj^  in  the  carrying  trade  of  Hillsboro 
Bay.  Several  schtionerR,  foreign  and  domeetic,  constantly  ply  between  TampA  and 
Central  American  i>ort8,  engaged  in  fruit  and  lumber  traniiportation. 

The  Hteamers  from  New  York  have  to  lighter  their  cargoes,  there  being  inmifiicic^t 
water  for  them  to  reach  the  wharves  at  Tampa.  For  the  same  reason  many  sailing 
vessels  have  to  lighter  a  portion  of  their  cargoes.  Lightering  the  caigoes  is  %'ery 
expensive,  for  the  vessels  anchor  in  the  open  bay  where  they  are  exposed  to  every 
wind. 

The  desire  for  extension  and  increase  of  depth  of  the  channel  and  for  a  toming 
basin  arises  from  the  following  causes: 

(1)  Ne^'essities  of  shipping  alnsulv  making  this  port. 

Certain  vessels  using  the  cnannel  have  no  difficulty  on  account  of  draft,  bat  expe- 
rience trouble  in  turning  around  because  of  their  length. 

(2)  Necessities  of  shipping  that  can  not  enter  the  channel  and  now  lighter  their 
cargoes. 

These  craft,  steamers  and  sailing  vessels,  draw  more  water  than  depth  of  present 
channel. 

^  (3)  Necessities  of  shipping  that  would  engage  in  the  lumber  and  naval  stores  car- 
rying trade  if  the  deuth  of  the  channel  now  i>ennitte«l. 

Great  quantities  of  lumber  wouM  be  exjortCNi  from  here  by  Tampa  firms  if  the 
available  channel  depth  pennitted  the  charter  of  larger  vesnels  than  now  enter. 

Naval  stores  would  be  shij>{KHl  in  greater  quantitii^  also  if  they  did  not  have  to  be 
lightered  to  the  larire  ships  that  anchor  in  the  bay. 

(4)  Necessities  of  longer  mooring  space. 

Narrowness  of  the  river  at  Tamfja  limits  the  moorine  space,  and  present  shippins 
often  congests  the  harbor  area.  Relief  would  be  affonle<i  by  extending  the  channel 
up  stream.  Furthermore,  access  would  be  given  to  lumber  mills  and  the  marine 
railway.  The  nearest  other  ways  that  can  haul  out  heavy  vessels  is  at  Mobile,  360 
miles  distant 

The  commercial  growth  at  Tampa,  the  port  of  Hillsboro  Bay,  has  been  large  and 
rapid.    Commerce  of  Hillstx)ro  Bay  for  the  last  four  calendar  years  is  as  follows: 

Tons.  Tnnm 

1898 32,070  |  1900 96,029 

1899 87,740     1901 131,208 

The  coniinerci:il  ^lati.«ti«":<  of  lIiilsl>oro  Bay  for  the  year  pn»t^Hling  month  of  thi# 
report,  namely,  July  1,  1901,  to  July  1,  1902,  are  given  below  in  detail: 

Jufjound  frrighty  HilhfMjro  Batj,  Florida^  for  tht'  year  ending  July  i,  190t. 


Articlfji. 


Weight. 


Gencnil  m«'rc'hHn<lii»e 

Grain  and  hay 

TQlMl<*t*<) 

Naval  htoru 

HJdf!« 

Sidewalk  niAteriHl.  •tand.and  nx  \ 
Oiftl 

Wiiod  for  boiler  fuel 

Cattle 


Articles*. 


•21.\!VfJ     OvjiterB 

II.JIO  '    Fijih 

1  HiinHims,  |llttIltMlll^.  |»iiicu)>i»le8,  aud 

1.017  I         CtK-IKlIlUt*. , 

v.  I  oninK*-.  »rr.i|M'  fruit,  and  lemoni ..... 

ly  :UiO  I    HuiMv  iiii<l.-irii(» , 

1.1  ««0  '  Vegt'UiMc* 
6,4.0 

Total 


20 


W^hU 


2.405 

2.990 

9 
9.012 


91.962 


Besidet*  the  aU»ve  total  of  ini|M»rtH,  6,400  ttms  of  logt»  were  towe<l  across  Hillsboro 
Bay  to  l>e  ximal  for  piling  and  fuel. 

Outuxird  bound  freight,  IliUsboro  Day,  Florida,  for  the  year  ending  July  1,  190S. 


Articles. 


Cattle 

OraafM.  fntpe  fruit,  and  lemona 

Vereubiea 

Naval  atores 

Lufflber  and  ahingles 

VMtillBen 


Grain  and  hay 
t't-mviit  and  lime 

Brick 

General  merchandise 


Total 
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Ttiv  liuiii  of  tlie  inb(mn«t  and  out wanl-)M mini  fn^Khtu,  nr  UiUl  commorco,  of  ililb> 
lii»ri»  liuy  for  th<*  yi*«r  <*iiilintf  July  1.  VA^^,  in  l71,tM4  toiM. 

>l«tiiiiU«itji,  nuiniuic  tn  IlitNUirn  Hay S 

Sailing  v*««»N»K  nyiM^'n-^l 67 

Siimll  vnati,  not  n*(eii>Cpn*i| Hrt 

|*iUM*tiKrni  i'mrritNl,  y<«r  i*ii<liiiir  July  I,  lurj :H>,0UI) 

A  <lee|ier  t'hanm*l  in  IlilUUtm  liiiy  wotiM  U*  nf  dtsMiltil  ailvaula^^*.  It  wouM  |N*r- 
mit  cntimncv  of  viq<i«t«lK  alninly  tnnliuK  Urrv,  uiitl  aim*  tuNtuuUKHlate  thtuM*  aiMitional 
iMHv  n^|uin<<l  for  pnwiit  i  ••iumi*nv.  (hi«*  tinn  of  IuuiUt  «*x|iort«*ni  at  Tani|ia  w«re 
Ci»nNtrainr«l  t«i  Mhi|i  ntvntiv  rt,5iii)  tons  «»f  IuiuUt  fnitn  another  |M»rt  Uvmil**!*  vttMela 
of  miini*i«*nt  draft  to  ImtidU*  tlu*  i-miv*<«'^  could  nut  iMit«T  llillHUin>  liuy.  Similar 
t*x|tonf*Doe  in  tind  ev«*ry  Ht^*k  by  dt^alrn*  in  gern'ral  men 'hand  im*.  nwl,  etc. 

A  chanii**!  !!<>  f«n*t  dn-ii  and  a  tuniiiur  l<ai*in  6(M)  f(H*t  Npian*  woahl  arroiimxKUti* 
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any  v«aN*l  now  vn^mtfiil  in  trade  to  llilljilMiro  Bay.  A  hurvvy  will  lie  nvixtamry 
U|Mm  which  to  Imm*  |»laiui  and  ivtinuittvi  for  t^ucli  ini|tniviMii«*nt.  The  mirvey  ia 
(•»M*ntial,  liecauM*  while  tln-vlkMuv!  the  12-f<K»t  channel  in  Is*.ii«-11M)1  ni:iny  chanirM 
viert*  foun<l  to  ha%'e  taken  plu«-t>  in  the  lM>tt<ini  iiiutoum  Mimv  the  la^^t  nurvev  wan 
nia«l«*.  Furtheruitin*.  Ii«»rin^'««  nnnt  lie  taken  t«»  determine  ehanM*t«*r  of  niateriaf  to Ite 
n*niove<i.  I  t^ttiinat**  that  the  i>ui\ey  uml  coiitftnicti«»ii  of  the  charta  would  rei|uirv 
the  exti«»nditurp  of  l^i.(Vii). 

ViTv  re«i|i4*ct fully.  W.  II.  Caldweix, 

A»tul*uU  Knt/intfT. 
C)a|iL  IlKHHKKr  Dkakysk, 


61'KVKY   OF   IIIIJ>IU)KC)   RAT*  FliOKlDA. 

I'MTF-h  Statks  Kncinkkk  Officf^ 

(fKNFU\i.:  I  Imvo  tho  hfuior  to  Hiihmit  the  followin^r  n*|)ort  of  a  Miir- 
V(*y  of  IlilUlM>ro  Riy.  Floridii,  miKloin  atvoiikiiico  with  IVimrtiiiont 
Iett4»r  of  Febriiiiry  *J>»,  VM^W.  Fivt»  Irurinjr*'  Hn»  iilso  forwunliHl  Ihto- 
with.  The  wtirk  was  (iom*  hy  Mr.  W.  II.  ChMwoII,  asMiKtaiit  rn^itioer, 
from  whos4*  n*|M»rt  I  «|iint4': 

The  rt«*td  Work  i>f  the  nurvcv  wit-  «*4miiit«*nciN|  on  July  24,  ItNKi,  in  omipliamv  aith 
yirtir  writ  tell  iii»t  met  i'liiiiitutiilJtily  «':i,  lliilCt.and  wafi«*<inii»l«'t4'donS«*|iteiii)M*r*JH,lllli:{. 

The  plan  of  thf  «urvt*v  w.if«  ltti-t*il  ufNui  inftmiiaiinn  i*i>iitaini<i|  in  the  |»n*liniinary 
exainiiiAtioii  r^'|«irt  of  thi«  liay  that  Mai«  «iil>!nittiil  «m  July  III,  llMrj,  to  yuur  |»n*«l«*- 
«<«<M«ir.  (apt.  llffU-rt  m*akyn«*.  t'oriNnf  Kii;riti««i*n«,  I'nitiil  Stati«i«  Army.  Itincludt*<l 
il«*(ail«^l  Ktirve\«  i^f  ull  iHirtioiifi  ••(  tli«*  main  chann«*l  fnnn  the  liay  I'ntrunce.  Ielwi<«*n 
tfa«tMlemi  Tiiint  and  Mant;ri>ve  Point,  t4>  the  city  of  Taiii|ia  at  mi»iith  of  nilb*lM»ro 
Uiver. 

il<  TKlANt.I'LATIO.S. 

The  arh<*iiie  of  triAiiipilAtitin  cii\cn«l  the  mtin*  )av,  f*xlt*niliiiir  fmin  de<*p  water 
inT.uii|4ilUy.  off  ihi-fntr:iiMi>«>f  IlilUUim  lUy,  t<ith«*  fnfayt'tteStr^vt  liridtce  iacn«« 
IlilUlmni  lCi\«*r  I  at  Taniim,  an  ar^-u  «if  4h  ftipiun*  iiiil«*f*. 

riir  iiiaiii  |Hirtiiin  of  the  Itay  wan  ctiven^d  hy  a  iiyvti'iu  of  prinuiry  triangulation, 
and  the  armii  of  Ua*  l4iy  by  a  Mvondary  nypti'in. 

{1)  BAKK  UNBB. 

A  ItA^*  line  at  IVimH  Key  (i*«tabli^htNl  in  (Kiobcr,  1902,  In  mnnetiitm  with  the 
clMtiiifl  nil  proven  lent)  wait  um<*|  for  the  triantnilatiitn  fivitt«*ni.  Itj*  com^ii'*!  leuk'th 
in  rt.ifi^i  o:it<.i  f(^*t.  Twn  ciimplcti*  ni4*ai«im'menta  of  the  liaft*  wen*  maile.  The  protn 
ablt*  rrr^ir  of  the  nn-an  rvinilt  in  I  in  ICfti.iiH). 

N4*ar  tilt*  northern  end  of  the  triatiffulati«tn  nyatiMua  rh«vk  liam*  maa  tnfamin*«l.  iinil 
tta  oirnt  ttil  letiirth  dctlut^^t.  This  Iwm*  lin(>  a  an  hM«t«<d  to  form  a  piilf  <if  ••iif  .if  ih<* 
thaiiK'h'**  ''f  thi'  ii)iitriu.     The  mean  value  «<f  iln  leUk'tli.  nblainetl  fnim  the  «<'rr«vtiil 

«■  Not  printitL 
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measurement  and  the  triang[iilation  computation,  was  found  to  be  1,000.239  feet, 
the  probable  error  of  which  is  1  in  77,000.  Six  triangles  intervened  between  the 
primary  and  check  bases. 

The  southern  end  of  the  trian^lation  system  was  tied  to  the  Tampa  Bay  triangu- 
lation  of  the  Unite<i  States  Engineers'  survey  made  in  181)6-97.  '  The  length  of  the 
common  line  as  com(>uted  from  the  two  surveys  was  found  to  be  30,48<i.70  feet,  the 
probable  error  of  which  is  1  in  33,000.  £leven  triangles  intervened  between  the 
primary  base  and  the  nearest  side  of  the  Tampa  Bay  tnangulation. 

(8)  STADIA  WORK. 

Surveys  of  Grassy  Island,  Depot  Key,  the  dredged  channel  training  wall  and  l>ankh 
of  Hillsboro  River  were  made  with  transit  and  stodia. 

(4)  MAGNETIC  VARIATION. 

The  magnetic  variation  of  the  nee<ile  was  deteriuiniKl  by  oltservation  of  *  Polaris 
at  western  elongation.  Azimuth  of  the  star  was  computed  by  the  polar  distance- 
latitude  formula,  and  the  variation  of  the  needle  found  to  be  1°  57^  E. 

(6)  TIDE  GAUGES  AND  BENCH  MARKS. 

Tide  gau^  and  bench  marks  were  already  established  in  the  upi>er  end  of  Hills- 
boro Bay,  m  connec'tion  with  channel  improvements  ther«.  A  gauge  was  estab- 
lished in  the  lower  end  of  the  bay,  near  Gadsdens  Point,  and  its  readings  recorded 
for  a  lunar  month.  The  mean  range  of  tide  was  found  to  be  2.2  fet^t.  Two  bench 
marks  were  established  on  shore  at  Gadsdens  P<^int,  and  referenced  to  mean  low- 
water  level. 

In  the  area  of  soundings  and  borings  tide  gauges,  with  zero  rea^linp^  at  mean  low 
water,  were  established  from  time  to  time  in  the  immediate  vicinity  of  the  work. 

(6)*80UNDINQS. 

Soundings  in  the  deeper  water  were  obtaine<l  with  lead  and  line.  In  shoal  water 
cypress  nnls  were  used.  The  leail  lines  were  marked  every  half  f<H>t,  an<i  the  mark- 
ings were  checke<l  daily  to  compensate  for  errors  that  might  arise  fn»in  stretching  or 
shrinking.  The  lines  were  marked  only  to  27  feet,  as  the  maxinnnn  depth  of 
required  estimates  was  24  feet  The  sounding  rods,  12  feet  long,  were  graduated  to 
feet  and  tenths. 

(7)  BORINGS. 

Borinjrs  were  taken  along  the  channel  of  <UH*iM-st  wat<'r  from  the  24-foot  contour  at 
entrance  of  Hillsl)oro  l^iy  to  the  I^fayettt*  St  net  IJr'ulgi.*  at  Tampa.  In  the  bay, 
borings  were*  taken  about  500  feet  a}»art;  in  the  river,  Uirings  wfie  taken  alniut  90 
feet  apart.  No  rock  wa»*  encountere<l  al>ove  a  mean  low-water  depth  of  24  feet  south- 
ward of  a  iM>int  1,000  feet  outride  the  mouth  of  Hillrtl>oro  River. 

(8)  CIKKKNTS. 

Current  ol)8ervations  were  taken  at  different  Htii;re>»  of  the  tide  and  under  varying 
conditiuns  of  weather.  Sulwnrface  float.**  were  used,  the  lower  tloat  l>eing  8usi>ended 
at  aUmt  two-thirdn  the  depth  of  water.  Positions  of  tin*  sum  and  uunm  were  favor- 
able for  obtjiining  mean  maximum  results;  the  sun  was  only  2°  from  the  equator 
(north),  and  the  moon  was  in  jn'riget*;  the  two  Ixxlies  were  in  op{N»siti(m.  The 
maximum  veloi'ity  of  the  ol)ser\-tNi  tidal  ourrent.s  during  an  ebb  stagir  was  1.328  feet 
per  sec^ond;  during  tlooii,  1.134  feet  in»r  sei*ond. 

(9)  MAPS. 

A  general  chart  of  the  8ur\eve<l  area,  Hillsl»oro  liay.  has  Uen  platted  on  a  9cb\q 
of  1:25,000.  The  lower,  mi<Mie,  and  up|K*r  i>orti<>ns  of  the  bay  an*  shown  in  more 
detail  on  three  charts,  the  scale  of  which  is  1:10,(HM).  A  chart  on  a  scale  of  1:1,000 
shows  the  upper  end  of  the  channel  at  the  city  of  Tampa,  the  {>ort  ai  iiillsl>oro  Bay. 
The  hydrography  not  included  in  the  s^'ojh;  of  the  survey  was  supplied  from  a  copy 
of  the  original  hydrographic  sheet  of  the  United  States  Cna>t  and  iietnletie  Survey 
made  in  1876. 

Estimates  have  boon  proparod  for  <*hannols  15,  is,  20,  and  24  feet 
deep.    The  width  proposed  is  150  feet  in  the  Imy  and  270  feet  in  the 
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riv<*r.  Side  nlopos  of  1  on  3  have  l)eon  providcnl  for,  and  1  foot  extra 
depth  Iiua  Imhmi  iillow<'d.  A  turning  Imsin  Utt50  feet  lon^  and  4M  fe4*t 
wide  iH  pro|MiNed,  its  shown  on  the  map.  The  hN*iition  of  this  l»a.*<in  iff 
convenient,  un<i  the  a^si  of  dn*d;rin^  will  In>  n^hitively  small.  It  will 
In*  n«H*esMirv  to  pliiee  five  nnubhin^  |M>st^  ah>npea4*h  side.  'rhes4'  have 
iNvn  provithNl  for  in  the  estimates.  The  Imsin  will  |H>rmit  the  tiirninff 
of  a  veMsid  454»  feet  lon^^  iind«*r  any  conditions  of  wind  ami  tide. 

The  nmt(*rial  to  l>e  n*moved  fn>ni  the  liay  in  sand,  with  a  little  mud 
and  shell;  fn»m  the  riven  solid  Iimest4me  roi*k.  Material  taken  from 
the  river  will  liave  to  In*  t4>wiHl  to  dummnj^  place8  in  the  l>ay.  Material 
from  the  Imy  (*hannel  may  In*  de|N)Hitcu  near  the  cut.  b»  the  eurrenUt  are 
irt^ntle  and  n(»  (Innp^r  f  roni  hii^h  wavea  ia  to  be  apnrehendtMl.  Dredging 
the  soft  mat4*rial  i^  estimat^nlat  17  it*nts  (wr  euoie  yard,  rock  removiu 
at  $3  piT  <*uliic  yard. 

Edimnift, 


Ik-ttth  of  rhannvl. 


Quantity  of  nuiU'rUU. 


Rnck. 


Sttfl 
malriial. 


1.%  f.-^-l 


47.  <«»  71 1 .  NM 

Jim.  lui     4.3ifi.iiui 


E»tlm«t«d 

Ci«t. 


«f3«V»ftM 


•  Ad«l  lu  |H-r  ifiit  (i>r  mitliKvrtiiK  ami  r<>iittiiiri'iu*tea. 

In  my  opinion  this  impn»vemi*nt  is  well  worthy  of  liein^  undertaken 
by  tilt*  in'nt'i-Hl  ( f ov4*rnment,  anil  I  would  n*s|N*4*tfullv  n*eommend  that 
tiie  I'o-ffKii  d«»pth  In*  a<iopted.  Th<*  (*(»mmi*r4*4*  of  Tam|Ki.  t*<msifltin^ 
mainly  of  ftTtili/tTs,  j^niiin,  hay,  fruit,  and  building  material,  la 
nipidly  iii(*i'i*a**in^.  iin<l  a  ^m^at  miiny  v«*ss4*l>  :in*  cM>m|N'll<*il  to  stop  in 
d(vp  >%iii«*r  iind  li;;hter  tli4*ir  iiirp*«*s  t4i  tlit*  wharv<*s.  In  1S98  the 
(NimuHTrc  4if  IlilUlmni  Itiiy  amount«*d  t4>  :i2,n7o  t<»ns;  in  ISHM)  the 
«|uiintitv  Imd  ^ro\%n  to  tH;,UL>{»  ton^:  in  W^^l  it  attain«*d  a  total  of  ltS9.K44 
tons.  l>4*(ail«*d  >tati^ti<***  an*  ^iven  in  tli«*  Annual  Ue|M)rt  of  the  Chief 
4»f  Kii^nn«»4*i*s  f4)r  lS>o:i.  Thi»n»  is  i*V4Ty  indi<*ation  that  the  pn>speritv 
of  tilt*  city  is  lN*in^  lifhi  Uiek  by  th<*  iu'^utlicii'nt  di*pth  of  tin*  4-hannel. 
I  urn  ('(»ii\  JMiMwl  that  a  rlmnn<*l  <vf  li*v<«drpih  w«iuld  In*  found  insuHicient 
as  MHiii  II**  it  WHS  tini>hi*4|,  mid  thnt  an  in4Ti*aM*  of  (h^ptli  w<iuld  immedi- 
at4*l\  In*  iii^'rd.  It  w<»uld  **4*em  to  In*  in  tin*  «*nd  more  4*<*<m4)mi(^l  to  go 
to  tin*  i^ii-ftNit  di'ptli  lit  4»n4*e.  This  will  proliably  be  found  sufficient 
f4)r  M»iii«*  \4*arf. 

Xrrv  re>iN*<'tfullv,  voiir  olN*<lient  servant, 

FkaN('I8  R.  SlirNK, 

Hri<:  tien.  G.  I^  (tiiJ.KseiK, 

(ThnHigb  the  Division  Kngineor.) 

(ThInI  Itiiliinrnii  iti  ] 

Okkictk  oKTiiK  Division  Knoinkkk,  SoiTiir.Airr  Division, 

Kespectfully  returii4*d  t4i  the  ( 1iief  of  Kngini*ers,  Tnited  State<»  Anny. 
There  ii>  at  preacnt  a  etiannel,  with  a  leaat  deyiU  ot  ^V^^X.^Vs^^v^^'cV 
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Tampa.  This  port  is  some  distance  from  Tampa  City  and  the  dock 
privileges  at  Port  Tampa  are  controlled  almost  if  not  quite  by  the  Port 
Tampa  Dock  and  Improvement  Company,  which  has,  therefore,  a 
monopoly  of  the  transportation  of  all  merchandise  which  uses  the 
24-foot  channel  and  is  destined  for  Tampa  City.  The  people  of  Tampa 
City  naturally  desire  relief  from  this  monopolistic  state  of  affairs  and 
desire  equal  navigation  advantages. 

It  is  not  so  apparent  that  present  conditions  would  justify  the 
expenditure  of  so  large  a  sum  as  the  24-foot  channel  calls  for,  and  as 
the  20-foot  project  seems  to  offer  such  relief  as  will  be  satisfactory  for 
some  time  and  will  afford  the  necessary  information  in  time  for 
determining  the  necessity  for  further  improvement,  I  concur  with  the 
district  engineer  in  recommending  a  20-foot  channel  and  further  believe 
that  the  increasing  nature  of  the  commerce  warrants  the  construction 
of  such  a  channel  on  the  lines  proposed. 

James  B.  Quinn, 
Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Southeast  Division. 


P  21. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  KEY  WEST  HARBOR, 

FLORIDA. 

[Printed  in  House  Doc.  No.  5C7,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  February  19^  IdOlf.. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 

fress,  reports  of  December  1,  1902,  and  January  14,  1904,  by  Capt. 
rancis  R.  Shunk,  Corps  of  Engineers,  on  preliminary  examination 
and  survey  of  Key  West  Harbor,  Florida,  authorized  by  the  river  and 
harbor  act  approved  June  13,  1902,  as  follows: 

Key  West  Harbor,  with  a  view  of  determining  the  desirability  and  feasibility  of 
securing  a  channel  thirty  feet  in  depth  and  four  hundred  feet  in  width  through  the 
ship-channel  entrance  into  the  harbor  of  Key  West,  and  of  said  depth  and  two  tiiou- 
sand  five  hundred  feet  in  width  and  one  mile  in  length  in  said  harbor. 

The  harbor  at  Key  West  is  at  present  under  improvement  by  the 
United  States  in  accordance  with  a  project  which  contemplates  secur- 
inf^  a  depth  of  17  feet  at  mean  low  tide  through  the  northwest  channel 
of  entrance. 
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From  the  survey  report  of  January  14, 1904,  it  appears  that  to  secure 
a  channel  of  the  dimensions  named  in  the  ahovo-quoted  item  of  the 
act  of  June  13,  1902,  would  require  the  expenditure  of  approximately 
$10,317,000. 

In  connection  with  this  investigation  the  local  officer  has  given  con- 
sideration to  a  plan  of  improvement  for  the  locality  on  lines  laid  down 
by  representatives  of  the  Navy  Department.  To  accomplish  such 
improvement  Captain  Shunk  submits  various  estimates,  mnging  from 
$7,161,500  to  $11,367,000. 

These  reports  have  been  referred  for  consideration  by  the  Board  of 
En^neers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  3ie  act  of  June  13, 1902,  and  attention  is  respectfully  invited  to  the 
Board's  report  of  February  9,  1904,  in  eleventh  indorsement  thereon. 

1  concur  in  the  view  of  tne  Board  of  Engineers  for  Rivers  and  Har- 
bors that,  so  far  as  commercial  interests  are  concerned,  no  improvement 
of  Key  West  Harbor  beyond  that  already  contemplated  is  advisable. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War. 


fbeliminart  examination  of  key  west  harbor,  florida* 

United  States  Engineer  Office, 

St.  Augustine^  Fla.^  December  jf,  1902. 

General:  I  have  the  honor  to  submit  a  report  of  a  preliminary 
examination  of  Key  West  Harbor,  made  in  pursuance  of  the  follow- 
ing item  of  the  river  and  harbor  act  of  June  13,  1902: 

Key  West  Harbor,  with  a  view  of  determining  the  desirability  and  feasibility  of 
eecanng  a  channel  thirty  feet  in  depth  and  four  iiundreil  feet  in  width  through  the 
ship-channel  entrance  into  the  harbor  of  Key  West,  an<i  of  said  depth  and  two 
thousand  five  hundred  feet  in  width  and  one  mile  in  length  in  said  harbor. 

I  have  availed  myself  of  material  collected  b}'^  Captain  Herbert 
Deakyne^  whom  I  relieved,  in  the  charge  of  this  district,  and  of  such 
information  as  is  contained  in  the  records  of  this  office;  and  I  have  also 
visited  and  inspected  the  place. 

An  examination  was  made  in  1896  for  the  purpose  of  estimating  the 
cost  of  improving  this  harbor  so  as  to  adapt  it  for  use  as  a  naval  base, 
and  attention  is  invited  to  the  repoi-t  therein  submitted  by  Lieut.  Col. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  U.  S.  Army,  November 
16,  1896. 

The  commercial  statistics  of  Key  West  for  the  several  years  indicated 
are  as  follows: 

Tons. 

1889 46,249 

1892 228,543 

1896 98,015 

1898 72,968 

1901 18,863 
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The  commercial  statistics  for  the  year  ending  July  1,  1902,  are 
tabulated  below: 

Inbound:  Toiw, 

General  nieroliandise 9, 680 

Toba<o) 394 

Fertilizer 12,835 

Grain 17 

Hay 13 

Cattle 650 

Lumber  ami  t  ual 17, 800 

Total 41,389 

Outward  boniul,  cigars,  vegt»taljlcB,  fruits,  etc 5, 500 

The  sum  of  the  inbound  and  outbound  commerce  aggregates  46,889 
tons. 

There  are  17  steamers  and  271  sailing  vessels  trading  to  Key  West 
Of  the  sailing  craft,  160  are  engaged  in  the  sponge  inaustry.  About 
9,000  passengers  were  carried  oy  vessels  entering  Key  West  during 
the  year  ending  July  1,  1902.  In  the  same  period  50  foreign  ships 
callcKl  at  the  port  for  orders,  and  17  United  States  naval  vessels  touched 
at  the  port. 

The  commerce  of  the  place  is  not  ver^  large  and  does  not  appear  to 
be  increasing,  and  so  far  as  commerce  is  concerned,  with  the  contem- 
plated improvement  at  the  northwest  entrance,  the  channels  and  depths 
will  be  sufficient. 

Key  West  is,  however,  very  important  as  a  naval  base.  It  has  a 
mo<lern  coaling  station  of  large  capacity  and  large  machine  and  repair 
shops.  Additional  land  has  recently  been  acquired,  and  extension  and 
improvement  of  the  naval  station  are  contemplated.  The  largest  ves 
sels  ought  to  have  access  to  the  station,  and  tnere  should  be  sheltered 
anchorage  for  a  fleot.  Not  much  excavation  would  be  required  to  give 
an  entrance  channel  of  the  proposed  dimensions.  The  present  least 
depth  is  27  or  28  feet,  and  tliis  over  a  small  area*  For  the  proposed 
basin  a  good  deal  of  excavation  will  be  necessary,  A  large  part  of  the 
material  to  be  removed  is  probably  soft  rock. 

I  am  of  the  opinion  that  the  harbor  is  worthy  of  improvement  by 
the  United  States  to  the  extent  of  making  a  surve3\  In  view  of  the 
importance  and  magnitude  of  the  proposed  work,l  think  that  this  sur- 
vey should  be  very  thorough  and  from  the  nature  of  the  bottom  a  great 
many  l>orings  will  l)e  necessary.  A  careful  estimate  makes  the  probable 
cost  of  the  survev  J?«s(K)0. 

Attention  is  invited  to  the  inclosed  copy  of  letter^  of  Capt  George 
A.  Bicknell,  U.  S.  Navy,  with  indorsements  and  copv  of  report*"  of 
J.  M.  Braxton,  superintendent,  regarding  the  desirability  of  the 
improvement 

Very  resi)ectfully,  your  obedient  servant, 

Francis  R.  Shunk,  ^ 
Captaiiiy  Corps  of  Enginmn. 

Brig.  Gen.  G.  L.  Gillespie, 

Chit f  of  Engineers,  U,  S.  A. 
(Through  the  Division  Engineer.) 


Mi 
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(flnt  In^offvmvnt.] 

U.  S.  Enoinekr  OrncK, 
BaUimore^  Jld,^  Deoeniber  5,  190B. 

RoMpcH^tfully  mihmittcd  to  the  Chief  of  Entfincere,  United  Sutet 
Army. 

80*  far  M  the  commerciml  importanco  of  Key  West  is  coDoemed  it 
would  not  justify  an  improvoinont  of  the  rhanirtcr  desired.  From  a 
na\'al  standpoint  Uie  nue^tion  JHontiroly  dilTrront.  This  subject  was 
(considered  ny  a  Ikiaru  of  Knjfincers,  of  which  the  pres4*nt  Chief  of 
Encrint^ers  and  the  undersijfnod  were  momln^rs  in  1H90,  in  oonnectiim 
with  the  establishment  of  an  advanced  naval  Imm*  of  op«*rations.  The 
views  entertained  by  me  at  that  time  are  expressed  in  that  re|)ort* 
ThoM^  are  my  views  still,  ruder  the  circuiii>tamvs  I  do  not  re4*<im- 
mend  that  a*  survey  bo  made  at  a  cost  of  1^,1M),  as  su^^sted  by  the 
district  engineer. 

Pktkr  C.  IIains, 
Citlofu'l^  i  \prpM  of  Kfufineern^ 
T>lrijtion  KutjineeTy  SouI/umH  Divinioru 

Office  Ciiikf  of  EstiiNF.F.Ks,  U.  S.  Armt« 

Respectfully  referred  to  the  IVmrrI  <»f  En^inecrs  for  Ui\*iTs  and 
IIarlK)rs  constituted  by  S|MH«ial  Orders,  No.  24,  iIead<|uartersXV>r|isof 
En^fim^ers,  current  series,  for  consideration  and  retximmendation,  as 
remiiriHl  bv  section  3  of  the  act  of  Juno  13,  UM»2. 

The  n»|M»rt  of  Novemln^r  Id,  1896,  by  Lieut  Col.  W.  H.  H.  Ben- 
yaurd.  Corps  of  En^rine^^rs,  mentione<l  within,  and  that  of  the  Itoard 
of  En)fimH*rH  in  ISIh;,  refernxl  to  b}*  Colonel  Ilains,  are  of  a  confiden- 
tial natun*,  but  will  lie  loanecl  for  a  reasonable  time,  u{K>n  nH|uest  by 
the  Ikmnl. 

By  coumiand  of  Brig.  Gen.  Gillespie: 

A.  MArXKNZIF., 
( \»ltm*l^  (  \trjHi  of  Kntjlfut'-n. 

(THtril  lnf|or«finrfit  ] 
B<>ARt>  OF   EnOINKKKS  FOR   KlVKRS   AND   HaRIUM;S, 

Iles|iect fully  returned  totheChi«»f  of  En^nneers,  Tnitetl  States  Armv. 

The  licmrd  of  Engine<*rs  for  Kivers  and  Harliori*  lias  ronHJdered  tfie 
within  ri'iMirt  of  the  district  oftirer,  the  intlorsiMnent  of  the  division 
enjrineer,  and  a  letter*  from  the  Acting  Svn'tary  of  th«»  Navv  i*<mi- 
taiiiing  the  views  of  the  (leneral  Ii<»fird  an  to  the  mM'CHMity  and  deniin- 
bilitv,  from  the  naval  stand|xiint,  of  the  improvement  roiiti*mplutiHl 
by  the  a«'t  onlering  the  pndiminarv  I'xaminalion. 

It  is  the  opinion  of  the  Board  of  En^in«*«*rs  for  Itivern  and  IIar)N>rH 
that  the  iiiten*^ts  involvisl  are  suflirient  ti>  u arrant  the  impr«)v«*ment« 
prt>vid«'<l  a  hur\'ey  shall  show  that  such  impn>vi*ment  can  l»e  madi*  at  a 
nii'*oniil»le  co^t. 

Tilt*  li«i«rd  then*fon»  nHNinunends  that  a  Mirvev  Iw  authori7.ed  to 
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determine  the  character,  quantity,  and  approximate  cost  of  the  work 
necessary,  and  that  the  sum  of  ^,000  be  allotted  for  this  purpose,  as 
recommended  by  the  district  oflScer. 

The  Board  further  recommends  that,  in  addition  to  the  estimate  for 
the  work  described  in  the  act  of  June  13,  1902,  the  report  include  an 
estimate  of  the  cost  of  the  work  deemed  advisable  oy  the  General 
Board  of  the  Navy,  viz,  dredging  an  approach  channel  33  feet  deep 
and  a  basin  30  feet  deep  over  the  area  included  within  the  18-foot  con- 
tour in  Man  of  War  Harbor,  provided  this  additional  estimate  can  be 
made  without  increasing  the  cost  of  the  survey. 
For  the  Board: 

H.  F.  HoDOES, 
Major ^  (hrps  of  Engineers^ 

Senior  Member  Present. 

[Foarth  indonement.] 

Office  Chief  of  Engikekrs,  U.  S.  Abmt, 

February  «5, 1903. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  Key  West  Harbor, 
Florida,  authorized  by  the  river  and  harbor  act  approved  June  13, 1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Riv- 
ers and  Harbors  in  the  preceding  indorsement,  I  recommend  that  a 
survey  of  the  locality,  as  proposed,  be  authorized. 

O.  L.  GnxESPiB, 

Brig.  Gen.y  Chief  of  Engineers^  U.  S.  Anny. 

[Fifth  Indonement] 

War  Department, 

February  «^,  1903. 

Approved  as  recommended  b}'^  the  Chief  of  Engineers. 

E.  Roar, 
Secretary  of  War. 

[Sixth  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Arbit, 

March  «,  1903. 

Respectfully  returned  to  Captain  Shunk,  inviting  attention  to  the 
action  taken  by  the  Department  in  the  preceding  indorsements. 

The  survey  authorized  is  assigned  to  your  charge,  and  to  defraj'  the 
expenses  connected  therewith  the  sum  of  $6,(X)0  is  hereby  allotted 
from  the  appropriation  for  examinations,  surveys,  and  contingencies 
of  rivers  ana  harbors,  act  of  June  13,  1902. 

It  is  desired  that  your  further  reiwrt  bo  submitted  in  duplicate, 
through  the  division  engineer,  as  re(|uired,  and  that  it  contain  anv 
additional  facts  or  arguments  that  may  t)e  deemed  essential  to  iiermlt 
of  a  full  and  complete  consideration  of  the  merits  of  this  case  by  this 
Department  and  by  Congress. 

•  *»•••# 

By  command  of  Brig.  Uen.  Gillespie: 

A.  Mackenzie, 
Colontiy  CorjJit  of  Engineers. 
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(TiDth  liido«MB«it| 

War  DEPARTVEIfT, 

OmcE  OF  mit  Chief  of  Knoinekrs, 

Washing/fm^  January  £5,  190^. 

Riwpootfully  returned  to  tbe  Board  of  Kneineors  for  Rivers  and 
IlarlNirh,  with  ronort  of  siirvev  aM  r(Hn)mmenucd. 
By  ooiiiniand  ox  Brig.  Ucn.  Mackenzie: 

H.  F.  IIODOES, 

Major ^  Curp$  of  Engifuer$. 

[I)«Tcnth  lodocBtnent.) 

Board  of  Enginkkra  for  Rivrra  akt>  Harbors, 

Wanhimjton^  IK  V.^  February  9 y  190^. 

R««peetfully  returned  to  the  Chief  of  Knf^ineers,  United  States 
Army. 

ThV  exist inff  project  for  the  improvement  of  Key  We«t  Harbor  con- 
templates improvin^r  the  northwest  rhiinnel  of  entrance  to  a  f!rpth  of 
17  fe<>t  at  mi*an  low  tide.  The  commerce  of  Key  Weiit,  both  in  and 
out  lK>und,  has  l>een  in  rc4M*nt  vears  as  follows: 

TCHM. 

1  K»i1 » 46, 249 

ISJC' 22H.54S 

1  SlCi W.  016 

1W«H 72.  MS 

IWl 1S.SS3 

1902 46.SS9 

So  far  as  commercial  inten»st*i  are  concerned  no  impn>vement  of 
Key  West  HsrUir  lieyond  tliatuln^iuiy  contemplat^Hi  is  advi^able. 

VN'hen  in  thinl  imior>4*ment  hrreon  thi*  B«»Hrd  recommended  a  sur- 
vey of  Key  ^Vi»^t  ilarlN>r  with  a  view  to  a  deep  entrance  channel  and 
a  )>a>in  H«»  fe4«t  d<H*p«  the  latter  inchuiin^  what  is  now  known  a*«  Man 
of  War  IIarlN>r«  there  wan  liefun*  the  lUwrd  h  hotter'*  sijrniHi  bv  the 
Acting  Svn'tary  of  the  Navy  tpiotini;  the  views  of  the  (leneral  iVmrd 
of  the  Navy  a**  t4>  the  im|M)rtan(*<*  of  Key  West  as  a  naval  liase.  From 
Uii.H  Iett4*r  the  fciUowin^'  i*«  extract4Hl: 

It  In  n)ii«i«li*n<il  vrry  ilifiiruMt*  that  tliv  luu-lMir  hIumiM  Ii««  tnipnivr<l  tu  ftprmit  the 
rntnuici*  nf  v4-w«'U  «if  ih^p  ilrmfi,  «ntl  it  in  n*«*<>iiiiii«*fifliNl  that  »t4'pt  In*  takfii  lowmnl 
thi«  rinl 

Th4*  n«*i<ilii  of  thf  Navv  vioiiM  |i«*  AttniiHHl  if  Miin  ^f  War  lUHtnr  «riv  ilrpflgwi 
lH*tM«vti  tht*  IS  fiMit  rur\f«  In  a  «|pi»lh  nf  .'Ml  ft*«*t  an«t  th«*  appniai'hii*  «*lt«aivt|  for  a 
inmn  nhip  f*hAiiii«*l  ti>  thv  •!«  ptli  %\  'X\  i(^*t.  Tli<«t*  iiii|in>vrtii«*iiiii  vitii||i|  milv  irtve 
af>«  honitfi*  *>|>a«f  for  a  liiniN'^l  iniint^T  ••f  larvi*  \<««*i'|o,  Imu  t»y  iii«*ari«  nt  ^uitahh*  «l<i|* 
pliiiifi  ahiiitf  th«'  ^v\%^  ••(  M:tii  ff  Wiir  ll^rlntr,  |tla<i^l  >ntlii  ii'iitly  t-l««^.*  to  |ii*nuit  the 
|in«|«*r  niM-tiriiiir  of  v«i«ti*lii.  a  laiv«*  niiiiit^*r  w«»ult|  Ih*  |in>vifl(*<|  for. 

In  a  h-lt«»r'  fn»ni  the  Se<'n»tnrv  of  the  Navy  to  the  S»cn»tary  of 
Wtir,  (liihHl  June  lo,  VMs\  the  following  Matemmt  is  mndi*: 

In  virw  iif  ih«*  l«nr«*  i*xnptiM*  of  tht*  init»nivi*nH*nta  miiori^i^l  in  thi*  n*fiort,  Ihla 
IV|«irtriiint  i«  not  |>n-t<in*<l  at  thintiim*,  an«i  Hilhout  further  «-4*iimi It* nit i«*n.  to  rvcum- 
int*ii«l  tliat  ihry  U*  uiHlrrtakfn. 

The  n*|Mirf  M*fiTnH|  to  in  the  latter  ipiotation  \^  timt  of  the  late 
Ki*:irA«liiiinil  lU'lkmip.  ii|i«>fi  itn  examiniition  undertaken  by  him  as  a 
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result  of  a  letter  from  the  Board  of  Engineers  for  Rivers  and  Harbon, 
dated  January  8,  1003,  requesting  that  the  views  of  tho  Navy  Denxtr 
mcnt  be  ascertained  as  to  the  present  and  future  importance  oi  tbe 
harbor  of  Key  West  from  a  naval  standpoint. 

The  report  within  indicates  that  to  secure  ^^a  channel  SO  feet  in 
depth  and  400  feet  in  width  through  the  ship-channel  entrance  into 
th(»  harbor  of  Key  West,  and  of  said  depth  and  2,500  feet  in  width 
and  1  mile  in  length  in  said  harbor,"  as  contemplated  in  the  act  of 
June  18,  1902,  would  require  the  removal  of  2,17y,00O  yards  of  sand 
and  5,057,000  yards  of  rock  at  a  total  expenditure  of  $10,317,000.  It 
appears  further  that  an  improvement  such  as  that  mentioned  above  in 
the  quotation  from  the  views  of  the  Gonei-al  Board  of  the  Navy  woald 
involve  the  removal  of  502,000  yards  of  sand  and  3,572,300  yards  of 
rock  at  a  total  cost  of  $7,077,700. 

Having  in  view  the  opinion  of  the  Navy  Department,  as  expressed 
in  the  quotation  from  tlie  letter  of  tlie  Secretary  of  the  Navy  dated 
June  10,  1903,  the  Board  is  of  opinion  that  it  is  not  advisable  at  this 
time  to  undertake  any  improvement  at  Key  West  Harbor  beyond  that 
contem])lated  !)y  the  exijjting  project. 

For  the  Board: 

A.  M.  Miller, 

Lieut.  Col,^C(yrp%  of  Enaineers^ 

Senior  Slenwer  ojthe  JSoard. 


sunvey  of  key  west  harbor,  florida. 

United  States  Engineer  Office, 
JackHfmviJh^  Fla.^  Jamvary  H^  190^. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
surv«'v  of  Kev  West  Ilarlwr,  Florida,  made  between  Mav  1, 1W3, and 
OrtorHM- 10,  iwz. 

The  river  and  harbor  act  of  June  13,  1902,  provided  for  a  prclimi> 
narv  examination  and  survev,  if  necessarv,  of — 

Ke^  West  HarlMir,  with  a  view  of  (letorininin^  the  desirnbilitv  and  feasibility  off 
poounn^a  channel  'M)  feet  in  depth  and  4iM)  feet  in  width  thnMii;)i  the  phi]>-rhannel 
entram*!^  into  the  harlHir  of  Key  W(>ftt,  and  of  naid  depth  and  2,5()0  feet  in  width  and 
1  mile  in  len]<th  in  mid  harl>or  [called  Ita^in  H]. 

The  re|^)rt  of  the  i)reliniinarj  examination  was  submitted  December 
1,  r.M»2,  to  which  reference  is  invitod.  This  report  was  referred  to  the 
Bi>ard  of  Engineers  for  Rivers  and  Harbors. 

The  Board,  in  third  indorsement  datt'd.  February  17,  1903,  stated 
that,  in  its  opinion,  tbe  interests  involv^nl  are  sutli<'it»nt  to  warrant  the 
improvement,  provided  a  survey  shall  show  that  sn<'h  improvement 
can  >>e  made  at  a  reasonable  cost.  The  lk)ard  furtht»r  recommended 
that,  in  addition  to  the  estimate  for  the  work  described  in  the  act  of 
June  13;  llKii^y  the  report  include  an  estimate  of  the  cost  of  tho  work 
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dconiiMl  :iilvi>nlil«*  )»v  tin*  (leiioral  I^mni  of  tlir  Nuvv«  as  »ihown  in  a 
c«iiniiniiii4*ati(»n  tlirrrfrotii,  <liitiMi  FfKruurv  4,  1*.ni:{,  viz:  Dn^d^iii^  un 
n|»pn»ii('li  <*liiiiini*l  IVA  fret  tliM*p  uiid  n  \k\>u\  'to  ft^'t  (iiM*p  uvi^r  tin*  an^a 
inrhififti  wiiliin  thi*  In  ftnit  contntir  in  Man  of  War  llarlNir,  provitiiMl 
this  iiiiditioiml  r*»tinmtt*  could  In-  uitulv  \iitli(»ut  iiu'rt'a>iii}.>'  thi*  ro>t  of 
thr  Hurv«»y. 

TiidiT  d»t<*  of  F«'l»riiarv  In,  I'.mi:;.  tli«*  S*4'rrtary  of  War  appn>v«Ht 
till*  n*f<iiiiiiHsliitif»ii  of  ihi-  Chirf  nf  KiiLMn«'«*r>  that  tlu*  survt*v  t>f  tho 
liN-aJitv  as  pro|NiMMi  U*  aiitht»i'i/.<Mi. 

I'lidrr  date*  of  Man-h  i\  I'.hi:;,  Uii*  stirvry  was  a>>«i«rtH'd  to  this  oIVk-o, 
aii«i  th«*  sum  of  f^i.iNNi  wa<«  allot I«h|  thorrfor  from  thr  ap|)ropriation 
f«»r  cxaminatiou'*.  >urv«'y>.  and  (*ontinp*nrii-«>  of  riviTs  and  harlH>rs« 
a«t  of  June  IH,  p.Hrj. 

Mv  third  indiirM*nii*nt,  dati'd  .\|)ril  'J,  MHi:;.  on  Icttor  of  The  l^mrd 
of  Kni/ini'iTs.  datrd  January  In,  llNK'i,  riM|U(*^tin^  information  rrpird- 
in^  till-  phy<»i«til  <*ontlition^  of  tin*  harlN»r  I  Hit  torn  at  K(*v  Wr^t,  th<* 
Chirfof  Kn^iiii-«*r'«  dim^trd  that  two  o^tiniatr^  for  the  hiisin  Ih*  suh- 
niitti*d  inn*  fur  a  \ni^\u  I,7»mi  to  I.TiiMi  fri»t  with*  and  !>»•  frrt  diM*p, 
dt-<<i^Miat4*d  "A,"  and  on«*  f(»r  a  lia**in  I."mhi  to  1.4<hi  fiM't  wide  and  :i<) 
fiM'l  «h'«-p,  di-^iirnalcd  ••At/'  with  an  rntranrr  rhannt'l  •'»<«»  frrt  wido 
Hiid  \u\  fiM-t  di'«*p.  all  a*<  *>hown  outlintni  «»n  a  Coast  Sur\i*y  iiiap^ 
a<*«-(»!ii|ianyiii^. 

I'ndrr  «lat4*  of  April  ti.  P.mi:{,  tin*  (*hii*f  «if  Kn^nni'^n*  tlin*rt4M|  that, 
in  \  i«*w  (if  tin*  fa4't  that  Admind  SuuU  haii  f4iun4l  at  IVarl  llarUir 
that  tin*  coral  fnrinid  4inly  a  <'4ini|ianiti\4*lv  thin  4*ru>t  4)vt*r  Mift  siimi, 
a  V(*r\  4*(in<*i4i4*niMi*  numlM*r4»f  fN»rin)irs.  W4*ll  4li>trihut4*4l  4»v«*r  th4*4*ntin« 
an*a  and  farritnl  d(»wn  t4i  lh«'  full  ih*pih  t4i  whitdi  4lr<*dpn^  is  n*4|uir4*<l, 
hhouhl  U*  inailf. 

TIh'  -ur\i\v  ua-*  maih*  hv  Mr.  tl.  M.  nraxt4>n,  aH.Mstant  4»njfinwr. 
Th4*  anittunt  iiri;:inall>  all«>tt('<l  for  tin*  Mirv4*y  havinif  lN*4*n  f«>und 
in*>utli(M<*nt,  an  additional  allot nn^nt  4>f  $1,.'»in>  was  mach*  August  :i\^^ 
r.Hi.'.. 

Smnilinir*'  W4'r«*  takni  over  th('4*ntin*  an*a,  fr^iin  th4*«*ntran4'«*  through 
till*  **liip  rhannfl  t«»  thr  n«irtii  4-nd  of  Man  of  War  IlarlN)r.  Tw4>  hun- 
cin*4l  aiul  <>«*\i-nty  nin4'  Uirin^^o  t4i  hard  Mratum  and  '.(s  iNirinj^^  t4i  Va^ 
f«'4*t  In'Iow  mean  low  uat4*r  wi-n*  tak«*n  in  Man  4if  War  llarlNir,  an4i 
ITS'  iMirin^*'^  tn  hard  «otr.itum  anil  *Jn  Uirin^r^  t4>  :{<»  fi't't  In'hiw  iU4*an  h»w 
wat4*r  Wen-  tak«-n  in  tin*  i*ntrant*4*  4diann4d. 

A  niMp  '  in  twn  <>lii*4*ts.  -^howinjr  tin*  fxi^^tin^  ch'pths  4>f  wat4*r,  and  a 
nmp '  ohMwini;  thi>  df|itii«<  t<»  rtN'k  whi*ri*  iNirinjj's  W4*n*  taki'U,  an*  suh- 
mitli'd  iii-it\\  ith.  TIh*  iNirin^*^**  ^ilo\l4•4l  that  it  wouM  In*  adviH:ihh' t4i 
niak«'  I  h:itMj«-H  in  tin*  Uiundarii*.**  of  tin*  pr4)|Ni>4'd  l»a**inH.  a**  indicati'd 
l>v  thf  K<<:ipl  of  Kn^in4M*r*>.  anti  \\i\^  ha>  Inm-u  doiu*  witlmut,  liowi*vi*r, 
4-han}/iiii:  tin*  ar«*a**  pro|Nisi'd  l»y  tin*  llnani. 

'I'Ih*  Uirin^o  -»ho\i  -ix  kind*«4if  mat4>rial  mud.  **an<i,  shidl.  an^l  thri*4* 
^radi-o  I  if  riN-k.  rall<*<l  for  ronv4'ni4*n(M*  tir**t,  M*4*4inil,  and  third.  All  tin* 
mati-rial  i<*  i-:il('ari*«tu*«. 

'I  Ih-  iiMi'l  i-o  \<*ry  Mift  and  drii'^  into  a  tim*  iNiwih-r.  whit4>  4ir  ^rayi«<h 
ini-<>l<*i.  W  hi*n  tin*  fXi*<*»«o  i»f  \\ati*r  lia«o  iiniitn'il  otT  thi^  nuniwill 
Mand  u  ith  alin«i*.t  V4*ilii-al  nidi***.  It  i-  much  u<*4*il  in  Kc\  W4*«<t  f4>r 
tilling'  in  ri-«  laiun-d  laml. 

•  Nut  |iriiiu^l. 
B9(4»  IM) 
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TIm(  wik]  i.^  ftppsrently  disiotegisted  oormL  The  gnw  ftrp  flst  mud 
•harp,  Wb^n  ocmnf,  tfaiA  sttod  is  loose  And  ea^lj  removed;  when  fine 
it  fi^ickn  verjr  imrd  snd  offers  ss  roach  resisUnoe  to  boring  as  the  soft 
rock. 

Broken  Mbell  is  di>ftri^H]ted  through  the  mad  and  sand  and  occasion- 
ally  fKrcurn  in  layers  an^l  pockets. 

The  firht  ((rade  of  rrx;k  is  quite  soft.  Samples  when  first  brought 
up  ran  U;  broken  with  the  fingers.  It  haraens  on  exposure.  The 
UMual  rate  of  boring  in  this  rock,  with  hand  apparatu:?,  was  about  1 
inch  f>er  minute. 

No  sharp  line  can  be  drawn  between  the  first  and  second  grades  of 
r<K;k.  The  usual  rat^;  of  penetration  in  the  se<.-ond  grade  was  about 
half  an  inch  [ler  minute,  or  a  little  less,  but  there  were  intermediate 
rates  lietween  finit  and  second.  The  second-grade  rock  lies,  in  gen- 
eral- lie  low  the  first  grade. 

Trie  thinl  grade  or  nntk  is  quite  hard  and  gives  a  ringing  sound 
when  struck.  The  ratr;  of  penetration  was  one-eighth  of  an  inch  per 
minute,  or  less.  This  rock  usually  occurred  in  thin  layers,  two-tenths 
or  thref;-tenths  of  a  Uyot  in  thicKness,  lying  between  layers  of  soft 
rcx;k.     In  general  it  \u*m  deep. 

In  only  a  very  few  instances  was  sand  or  mud  found  underlying 
nxtk,  and  then  only  in  {Kx^kets.  Everything  below  the  general  rock 
surface  fnay  l>e  asHumcd  to  be  rock.  The  sand,  mud,  and  shell  can  be 
removed  by  a  pump  dredge.  The  first-grade  rock  may  l>e  excavated  by 
a  dif)iK5r  dredge.  A  sp<*cially  constructed  dipper  dredge,  of  consider- 
able iK>weT,  would  1x5  needed  for  the  second  grade.  I  think  that  such  a 
dredge  would  also  remove  the  third-grade  rock,  since  it  lies  in  thin 
layers  and  would  proliably  break.  Some  blasting  might,  however,  be 
nee<led  for  the  lower  layers  of  third-grade  rock. 

In  letting  a  contract  it  would  not  Ik)  possible  to  discriminate  between 
the  varioiiH  kinds  of  Hoft  materiiil  and  the  various  kinds  of  rock. 
There  would  have  to  be  one  price  for  soft  material,  including  mud^ 
siind,  and  mIicII,  and  one  prices  for  rock,  including  the  three  grades. 
In  pre|Mirifig  the  CHtimutcH,  however,  the  estimated  quantities  of  the 
three  gnidcH  of  rmrk  arc  given,  in  order  to  Hhow  appi*oximately  the 
nature  of  the  work  to  be  done. 

Inv<*HtigationH  made  in  connection  with  the  improvement  of  Biscay ne 
Hav,  Florida,  indicate  that  the  material  found  tliero  is  very  similar  to 
the  material  found  at  Kev  West.  A  contracthasreccntlv  been  awarded 
for  excavating  ir»4,<MM)  cubic  yards  of  sand  and  92,0()0  cubic  yards  of 
riM'k  at  Biscay  ne  Bay.  The  price  for  the  sand  excavation  was  24  cents 
|M»r  cubic  yard,  and  for  the  rock  excavation  ?1.78  per  cubic  yard.  In 
view  of  the  fact  that  tln^  <|uantities  to  be  removed  at  Key  West  are  so 
much  greater,  it  is  b<»lieved  that  20  cents  ]>er  cu!>icyard  for  soft  mate- 
rial, and  $1.75  |M»r  culiic  yard  for  rock  of  all  gnide.^  will  be  a  safe  esti- 
mati*;  provided,  of  course,  that  the  entire  work  can  be  let  at  one  time. 


KKTIMATK8. 


For  liMin  A,  1.700  to  1.500  fwt  wide  and  .W  feet  doop: 

7VS/2(H)  cHii)lo  yanU  «»f  H*»ft  iimUTial.  at  20  ctnt** $159, 240 

1,675,;U)0  vwmv  yunlH  of  <irHt->rnulo  rtH*k,  Hr>.{.4«M)  cuhir 
yardH  of  WHH>n(l-KrHd(3  nn^k,  <t,S(H)  nihir  vanls  of  tliinl- 

grado  rock,  at  $1.76 '. 4,4:?7J2r» 

H«»,365 
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For  flntranoe  duuinel  000  fert  wide  and  33  fcwt  diy»p: 

l.SMl.noo  cubic  vania  of  flnit-grBiia  rock,  3K,100  rabic 

ymnU  cif  Horoncf-irnMle  nick,  at  11.75 |2, 306, 675 

Kii)ntH^*rinfc  and  continiconcies,  about  10  per  cvnt 76H,  960 

Total T.rtTO.aX) 

Fur  bainn  Al,  1.500  to  1.4<10  twi  wide  and  30  feet  drop: 

5112.000  rubir  vanli*  of  Hiift  niAt«*rial  at  20  d*ntj« $118, 400 

1.4.sil.3no  ruble  yardit  of  fintt-grailt*  nick,  7tl2.:{(M)  cnibic 
yanlit  of  ftH<onfi-ina<Ie  rM*k.  and  5,000  rtibie  vaniri  of 

third-grade  rock,  at  $1.75 1 :i.m4,aV) 

4,0rt3,250 

For  cntrann*  channel,  (UK)  fwt  wide  and  3:<  f«vt  «i«»p: 

1,2H0.0IM)  i*tibir  van  in  of  lii>t-icni«le  nM-k  and  :P<.100  (Mi)mi*  vanl**  of 

nH*ond*i;rai)efiN*k  ut  $1.75 2. 3iW,«75 

KngineeriuK  and  contini(i*n(  ifst,  abi»ut  10  |»er  ivnt 707, 775 

Toul 7,077.700 

The  outline  of  thi*  baMn  follows  romrhlv  the  IR-foot  contour,  and  niajr  therefore 
be  taken  to  be  the  l^ain  deemed  adviiial»le  liy  the  iieneral  Boani  of  the  Kavy. 

For  iMMn  B: 

2,177,f ««» nibic  yanln  aand,  at  20  centu t4X\  4<W) 

4.812.aiO cubic  yaniii  nn-k,  at  $1.75 K.  4-M .  <»im» 

f«,KW.400 

For  entrance  channH: 

245,(NM)  rubir  yiinl**  i»f  nn*k.  at  II .75 42h.  750 

I'>ifnn<vrin»r  anil  oHitiiip-ncifs*.  alMiut  10  |M«r  ivnt  1,  (Vil,  850 

Total 10,317,000 

Tlie  |ir«>|Hirtionii  of  the  thnv  K^Mlea  of  nrk  will  lie  aNrnt  the  Niine  as  in  baidna 
A  and  Al. 

Sino*  tb«*  Advi.HaMlity  of  imprnvine  Man  of  Wnr  hArlH)r  donenda 
ii|M)ti  th«»  roHt,  it  H4s*iiH  iiect\tMary  to  tiiko  note  of  tho  fnct  tliiit  u  Imrtin 
fur  n:iv!il  |Hiri>iis<*fi  iiiiplii^s  moro  than  mon»  <*x<*ttVAtion.  Moorinjyp^  of 
Hiiin*  M>rl  wilt  Imvi*  to  \w  prr>vi<lcd.     TIiom'  timy  In«  of  various  kintis: 

f  I )  An**hnrn  an*/  mintrintf  hwnjn.  It  is  ii.Hsum«*d  that  uiirlutrs  woi^b- 
iii^  at  leaM  *jr)jMN)  iMmiid.M  will  In*  nM|uinMl.  Ah  tin*  harUir  ia  8helU*nKl 
fn>iii  hoavv  .ho:is,  trii*<  weight  will  prolmbjy  In*  *<iitlii*ii*nt. 

:^.UM)  |-iun*lii.  at  .'»  iiiit«.    .' $1.2.V) 

111  fttlhiiiif*  ii-iiM  h  rhmii.  At  r>  o'litK 250 

Bunv :ttio 


Total «l.Ha) 

Tbi'M*  »»lioMld  In*  distrilnitod  at   inl«»rvals  iif  aUmt  r»<N»  foot.     Thin 

Jfive.H 

Fi.r  »ai»ju«  A  and  Al,  41  Mni-Tink-,  at  |l.*iiO 'ir.l.SOO 

K'T  U\,-\\x  H.  r»H  iiHuiHrit:*,  at  |I.n»» "14M.44M) 

<  .*)    l^*'fj'hitiM  4»f  lit  pit*M   iirh.     The  pile**  l4i  In»  >Ii<n|  with  lion  and 
protrrtr  1  frofii  U\v  t^'Hslo  by  **Atlnntic  <x>nrn»t4»  pile  routing;/* 

U»  pjlt^  |U.  1^1,  al  |«a» m«» 

'rhi'<«t>  d<di)hitis  t4)  lio  plaiMsl  aniiind  tho  chI^vh  of  th**  liii>iii  at  inter- 
M\U  of  l«Ni  fiift.     This  jfive?* 

KMrla-Mi-  \  and  \l.  IM  ilMtphina.  at  |^»ife) $i:»H.4<in 

K««r  Itt^iii  11.  I<{«l'l|ihinii.  at  !«.■■» I»i4.7«»> 

thiH  pliin  In»  udoptcHl,  tho  drwipnl  iimt(*riai  iiii^ht  U^  dv*\^wvVvA  \WVv\\\\ 


^  Tbia  ertimala  luelmiea  pW:iu|^ 
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the  bulkhead,  so  as  to  form  a  pier  or  mole  projecting  from  the  north 
side  of  the  island.  A  suitable  bulkhead  would  cost  about  $150  per 
linear  foot  in  place. 

fbr  all  Ixisins. 
7,000  feet  of  bulkhead,  at  $150 $1,050,000 

JCatimatcs  with  moorings. 

Ba8in  A  with  anchors 7, 74.*>,  800 

Baein  A  with  dolphins 7,828,400 

Basin  A  with  bulkhead 8,720,000 

Basin  Al  with  anchors 7, 151, 500 

Bapin  Al  with  dolphins 7,236,100 

Basin  Al  with  bulkhead 8,127,700 

Basin  B  with  anchors 10,421,400 

Basin  B  with  dolphins 10,481,700 

Baain  B  with  bulkhead 11,367,000 

The  question  of  moorings  will  probably  have  to  be  determined  by 
the  Navy  Department.  The  estimate  is  intended  to  give  an  idea  of 
the  cost  of  the  completed  basin. 

The  excavation  of  the  basin  and  channel  contemplated  by  the  river 
and  harbor  act  of  June  13,  1902,  is  perfectly  feasible,  but  does  not 
seem  to  be  advisable  in  view  of  the  fact  that  one  of  the  smaller  basins 
would  probablv  answer  every  pui'pose  at  less  cost.  As  between  basins 
A  and  Al,  it  does  not  appear  to  me  that  the  greater  size  of  A  is  of 
enough  importance  to  justify  the  increased  cost.  If  the  improvement 
be  adopted  I  would  recommend  basin  Al. 

Very  respectfully,  your  obedient  servant, 

Francis  R.  Shijnk, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespib, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Office  of  the  Division  Enoineeb,  Southeast  Division, 

Savannah^  Ga.^  January  21^  1904. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  nature  of  the  improvement  sought  is  apparently  military"  rather 
than  commercial,  and,  therefore,  a  subject  for  the  consideration  of  a 
joint  Army  and  Navy  Board. 

I  believe,  therefore,  that  in  this  case  an  expression  of  opinion  upon 
the  advisability  of  doing  the  work,  or  recommendations  as  to  selections 
of  project,  is  not  required  from  the  division  engineer. 

James  B.  Quinn, 

Lieut.  Col.^  Corps  of  Engineers^ 
JJivi^ian  Engineer^  Southeast  Division. 
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(fkwood  indorwinent.] 

OrricK  CiiiKr  or  Enoinkkius  U.  S.  Aumt, 

Avffust  ii7,  1902. 

Rc.^pootfiiIIy  roferrod  to  tho  Board  of  Enfpnecra  for  Uivcni  unci 
lIarlK>r8  coiiHtituUMl  by  S|MH.*itil  Uniors,  No.  24,  Ileadquartom,  (\ir|>t* 
of  EnfjpmH*n«,  current  serioH,  for  oonsidoration  and  re(x>inmcndHtu)iif 
as  required  by  section  3  of  the  act  of  June  13,  1902. 

A.  Mackkkzib, 
Acting  Uhuf  ijf  Eiujuut^rn^ 

(Thlnl  iDdocwmeiiL) 

Board  op  Enoinekrs  for  KivEitA  and  IIarim>r5i, 

WiiahinijUm^  1),  t\^  Nm*innber  /4*  lOOS, 

R^fipootfully  returned  to  the  Chief  of  En[rineor8,  United  States 
Amiy. 

HavinfjT  given  due  consideration  to  tho  matters  contained  herein*  tho 
Board  of  Enj^ineers  for  KiverH  and  IIarlK>r8  tinds  itself  possesMMi  of 
insufficient  data  for  detemiinini^  the  advisability  of  the  improvement. 
It  is  re(H>mmended«  therefore,  that  an  allotment  of  $3(N)  lie  made  tho 
district  officer  for  an  extension  of  the  preliminary  examination,  which 
shall  include  such  survey  as  the  amount  alK>ve  mentioned  will  permit, 
and  enable  tlie  diHtrict  enfpneer  to  present  a  tentative  estimate  of  cosi 
of  the  work  he  recommends  herein. 
Fur  the  Board: 

A.  Mackrnzii^ 
OiiJ^m^^  (  WjHf  of  Kntjinom^ 

Senutr  If  ember  o^JitHird. 

(Ftwrth  iMlotwiiiniL) 

OrncK  Chirp  op  Enuinkrrs,  U.  S.  Armt^ 

JJfwmbfT  ;^;,  1903. 

Respectfully  returned  to  the  Board  of  En^ne«»rH  for  Rivers  and 
IIar)M>n«,  with  n*|K)rt  i^ontainiii^  the  additional  data  deKirtHl. 
By  cuiumaiid  of  Bri^.  (ten.  (tillej«pie: 

A.  Mackkn/jp., 
(\tltm  f  /,  t  i/rjf9  of  Engln  cer%. 

(Fifth  IndovMocsL) 

Board  op  Engineers  for  Rivkiis  and  IlARnouf). 

WanhiufjUm^  />.  6'.,  Ffhruiiry  /if,  //^?.t. 

ReH|>e<*tfully  returned  to  the  Chief  of   Engineers,  United  StaU*s 
Aniiy,  with  n*|N>rt  of  this  date. 
For  the  Ikiard: 

II.  F.  IIOIIOKS, 

titniur  Mtmlnr  l\\*n\U 
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RXPOBT  OP  MR.  W.  H.  CALDWELL,  AMI8TANT   CNOINBBII. 

United  States  Engineer  OmcB, 

Tampa,  FUi.,  August  14,  190t. 

Captain:  I  have  the  honor  to  report  that  in  accordance  with  your  instructioiui  I 
made  a  preliminary  examination  on  August  4-6  of  *' Manatee  River  from  mouth  to 
Ellenton.  thence  to' Rye.** 

Several  examinations  and  a  survey  have  heen  made  with  a  view  of  improvioff  the 
channel  of  Manatee  River.  A  preliminary  examination  was  made  in  September, l381, 
the  report  of  which  is  containe<i  in  the  Annual  Report  of  the  Chief  of  Engineers,  1882. 
pages  1319-1:^21.  The  first  project  for  improvement  of  the  channel  was  submittecl 
and  adopted  in  August,  1882.  The  project  contemplate<l  forming  a  channel  100 
feet  wide  and  13  feet  deep  from  Tampa  Bay  across  the  bar,  up  the  river  past  Shaw 
Point,  and  on  as  far  as  McNeills  Point  at  the  village  of  Palina  Sola — a  aistance  of 
about  4  miles.  Dredging  was  done  on  the  bar  from  March  26  to  April  14,  1883^  and 
from  February  18  to  April  25, 1884,  resulting  in  a  channel  12.5  feet  deep,  60  feet  wide 
for  a  length  of  1,750  feet,  and  35  feet  wide  for  a  length  of  400  feet  Examination  of 
the  river  in  August,  1886,  showed  that  the  cut  across  the  bar  had  shoaled  some. 

For  reasons  based  upon  commercial  and  engineering  considerations  it  was  deter- 
mined in  1886  to  dredge  an  8-foot  channel  across  the  shoal  between  the  villagee  of 
Braidentown  and  Manatee.  The  dredging  was  done  between  August  22,  1887,  and 
September  27,  1887,  resulting  in  a  channel  section  2,412  feet  long,  65  feet  wide,  and 
8  to  9  feet  deep.  A  survey  of  the  river  was  made  in  December,  1887,  and  January, 
1888,  under  the  direction  of  Capt.  (now  major)  W.  M.  Black,  Corpe  of  Engineers, 
U.  S.  Army.  The  survey  extended  from  the  bar  at  river  entrance  to  Mitchellville, 
the  h^id  of  navigation.  The  survey  developed  that  the  cut  dredged  on  the  bar  in 
188^-4  had  disappeared,  and  that  a  shoal  over  which  the  dei)th  was  only  6.2  feet 
had  formed  at  upper  (eastern)  end  of  the  cut  between  Brai(ientown  and  Manatee 
village.  The  latter  cut  was  widened  40  feet  alons  its  southern  edge  in  1889.  Dredg- 
ing commence<l  on  July  31,  1889,  but  was  stopped  in  a  few  days  on  account  of  break- 
down of  machinery.  Operations  were  resumed  October  9,  and  the  cut  completed 
December  23  of  that  same  year,  viz,  1889.  The  finished  channel  was  105  feet  wide 
in  its  middle  portion,  bell-shaiH?d  at  both  ends,  and  8  to  9  feet  deep. 

On  June  18  and  19,  1892,  an  examination  was  made  of  the  shoals  about  one-half 
mile  below  Sneads  Point,  and  of  the  bar  at  entrance  of  river.  The  channel  around 
the  shoal  was  long  and  tortuous,  and  a  considerable  portion  of  it  through  water  8 
feet  deep.  Depth  on  the  l)er  at  river  entrance  was  found  to  l>e  9  feet.  A  project  to 
dredge  a  cut  100  feet  wide  and  13  feet  deep  through  the  shoals  southward  of  Sneads 
Point  was  approve*!  August  13,  1892.  Dredging  commentv<l  in  June,  1893,  and  was 
8toppe<l  in  Septeml)er,  rei»ulting  in  a  channel  81  feet  wide  and  12  to  13  feet  deep. 
The  channel  was  widene<l  to  HX)  feet  l)etwet»n  Septemljer  17  an<l  ()ctol)er  26,  1895. 
A  survev  was  made  in  February,  1897,  of  the  cut-off  leailing  from  Manatee  River  into 
Terraceia  liay.  A  project  for  improvement  of  the  cut-off  was  approved  June  23, 
1897.  Drwlging  was  done  at  the  cut-off  from  August  to  October,  1897,  and  from 
Septeml)er,  1899,  to  April,  1900,  resulting  in  a  chaimel  2,840  feet  long,  100  feet  wide, 
and  6  feet  deep. 

The  mouth  of  Manatee  River  is  on  the  southern 'shore  of  Tampa  Bay  between  the 
entrance**  to  Sarasota  and  Terra<'eia  bays.  The  river  has  the  charactaristics  of  an 
estuary  for  a  distance  of  12  miles  from  its  mouth.  Thence  it  narrows  rapidly  and  at 
Mitchellville,  the  hea<l  of  navigation,  is  only  40  fei't  wide.  From  Ellenton  and  the 
mouth  of  Braidons  CR»ek  opp^K^ite  Kllenton  l)oth  luinks  of  Manati^  River  have 
little  towns  along  them  that  form  alm<jst  continuous  settlements.  Across  the  bar  at 
entrants  to  the  river  the  depth  is  9  fiH't.  In  the  estuary  the  depth  ranges  from  6  to 
28  feet.     AlH)ve  the  estuary  the  <lei>th  varies  from  1.5  to  14  f(H't. 

There  is  now  a  navigable  channel  of  9  feet  from  Tam[)a  Bay  to  Braidentown,  8  feet 
to  Manatee,  7  feet  to  Kllenton,  i\  foet  to  Hoi'ky  Bluff,  an<l  1  j  fcvt  to  Kye.  The  land- 
ing at  Kye  is  \\  miles  U'low  Mitchellville,  10  miles  alM)ve  Kllenton,  and  8.5  miles 
alK)ve  Ro<*ky  Bluff. 

When  the  original  pn)ject  for  impn>vement  of  Manat^H*  channel  was  a<lopted  the 
cimditions  were  (|uite  different  from  what  they  now  are.  The  nearest  railniad  was 
at  Cedar  Keys  which  was  also  the  nean-st  |M»rt  of  call  of  the  (inlf  steamship  lines. 
Consec^uentlv  a  channel  that  would  i»ermit  s<*a-going  vessels  to  enter  the  river  would 
have  been  o/  great  l)enetit  to  commerce.  But  since  then  railroad  lines  have  entered 
Tampa  an<l  steamship  lin(»s  have  made  it  their  terminus.  The  wants  of  the  small 
towns  along  the  Manat<.v  River  l^ank  are  sunplitHl  by  light-draft  stc»amers  making 
daily  trii>s  fn>m  Tami>a.  KtHvntly  the  SealM>am  Air  Line  Kailwav  hiis  built  a  branch 
line  from  Turkey  Creek  to  Palmetto  on  the  riirht  lumk  of  the  Manatee,  and  trains 
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[Second  indorsement.] 

OrricE  Chief  op  Engineers,  U.  S.  Army, 

August  ^,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  Juno  13,  1902. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indoiaement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WdshingUyn^  D,  C.^  November  i^  1002, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

Having  given  due  consideration  to  the  matters  contained  herein,  tho 
Board  of  Engineers  for  Rivers  and  Harbors  finds  itself  possessed  of 
insufficient  data  for  determining  the  advisability  of  the  improvement. 
It  is  recommended,  therefore,  that  an  allotment  of  $300  be  made  the 
district  officer  for  an  extension  of  the  preliminary  examination,  which 
shall  include  such  survey  as  the  amount  above  mentioned  will  permit, 
and  enable  the  district  engineer  to  present  a  tentative  estimate  of  cost 
of  the  work  he  recommends  herein. 
For  the  Board; 

A.  Mackenzie, 
Colonel^  Carps  of  Engineers^ 

Senior  Member  of  Board. 

[Fourth  Indorsement] 

Office  Chief  op  Engineers,  U.  S.  Abmt, 

December  23,  1902. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  with  report  containiiTg  the  additional  data  desired. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Fifth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington.,  D.  C,  F^nuiry  12,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  of  this  date. 
For  the  Board: 

H.  F.  Hodges, 
MifjOT,  Corps  of  Engineers, 

Senior  Meirwer  Present. 
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supplementaky  report  on  preliminart  examination. 

United  States  Engineer  Office, 

Tampa^  Flo.,  December  16\  1902. 

General:  In  compliance  with  Department  letter  of  November  17, 
1902,  I  have  the  honor  to  submit  the  following  report  on  a  preliini- 
naiy  survey  of  Manatee  River,  with  a  tentative  estimate  of  the  cost  of 
improving  the  river  to  the  extent  indicated  in  my  report  dated  August 
19, 1902,  on  preliminary  examination  of  the  river. 

In  the  report  of  August  19  I  stated  that  to  give  the  necessary  facili- 
ties for  commerce  there  should  be  a  channel  9  feet  deep  as  far  up  the 
river  as  Rocky  Bluff  and  4  feet  deep  thence  to  Rye.  To  form  this 
channel  it  is  necessarv  to  remove  seven  shoals. 

The  money  allottca  for  the  preliminary  survey  was  not  sufficient  to 
cover  a  survey  of  all  these  shoals.  Iferings  were  taken  on  all  of  thmi 
and  a  survey  was  made  of  the  three  on  which  the  depth  is  least.  The 
borings  show  that  no  rock  will  be  encountered  in  dredging  to  the  pro- 
posed depths.     The  material  to  be  removed  is  sand,  mud,  clay,  and  slicll. 

The  unit  prices  for  this  work  should  be  large,  for  the  reason  that 
the  work  is  in  several  small  portions  and  the  totjil  is  not  large  enough 
to  justify  any  large  ex[)enditure  for  plant  Dividing  the  work  into 
two  parts,  the  estimate  is  as  follows: 

To  form  a  channel  9  feet  deep  at  mean  low  water  to  Ko<*k y 
filiiff: 

Dredging  99,800  cubic  yards,  at40coiitfl $30,920.00 

Contingencies 5, 9S8. 00 

f45, 908. 00 

To  form  a  channel  4  fet^t  (Iccp  at  mean  low  water  fnun  Rucky 
lUiiff  to  Rye: 

Dmljriii;;  1(>,  ^HM)  cubic  yards,  at  40  cents 6,  784. 00 

CuntingencUnj 1, 017. 60 

7,801.60 

T(»tal 53, 709.  (iO 

The  fuller's  earth  rotinory  at  Koc!:y  BhitF  is  in  ()])(Mation  and  has  an 
output  of  43  to  45  tons  per  day.  This  material  is  hauled  by  wagon 
to  tiie  niilroad  and  thence  shipped  to  Philadelphia  by  rail.  A  channel 
9  feet  deep  to  Rocky  Bluff  would  enable  this  material  to  he  shipped 
the  whole  distance  by  water  at  a  saving  estimated  at  from  Ip2  to  J?3  per 
ton.  For  an  annual  output  of  12,000  tons  the  saving  on  this  one 
item  of  commerce  would  be  more  than  large  enough  to  justify  the 
improvement. 

Joetween  Rocky  Bluff  and  Rye  the  commerce  consists  chiefly  of 
fruit,  vegetables,  naval  stores,  and  genenil  merchandise,  amounting 
to  about  5,000  tons  vearlv.  This  commerce  is  carried  on  with  launches 
and  various  other  small  craft.  A  channel  4  feet  deep  would  enable 
a  small  steamer  to  handle  this  freight  at  a  considerable  reduction  from 
present  cost. 

For  the  reasons  given  above  I  consider  Manatee  River  worthv  of 

improvement  to  the  extent  of  a  channel  at  mean  low  water  9  feet  det^p 

from  the  mouth  of  the  river  to  Roekv  Bluff,  and  4  feet  deep  from 

Rocky  Bluff  to  RyQ. 

Attention  is  invited  to  the  report,*  dated  Deceuxlwr  12^  1902,  of  Mr. 

«Not  pnuled. 
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W.  H.  Caldwell,  assistant  engineer,  who  made  the  preliminary  survey 
on  December  2  to  7,  1902. 

Very  respectfully,  your  obedient  servant, 

Herbert  Deaktne, 
Captain^  dnpa  of  Enghieera. 
Brig.  Gen.  G.  L.  Ghxespie, 

Chief  of  KtijgineeTS,^  U,  S.  A» 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,^  Deceiiibtfi*  19^  1902. 

Respectfully  submitted  to  the  Chief  of  Engineers,  United  States 
Army. 

The  estimated  saving  of  from  $2  to  ^  per  ton  in  shipments  of 
fuller's  earth  seems  rather  high,  but  the  total  cost  of  the  improvement 
is  not  large,  in  view  of  which  the  improvement  is,  in  my  opinion, 
justified. 

Peter  C.  Hains, 
Colonel^  Corps  of  Engineers^ 
Dwision  Engvneer^  Southeast  Di/vmoru 


report  of  the  board  ol  engineers  fob  rivers  and  harbors. 

The  Board  op  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  February  12^  1903. 

General:  In  returning  to  the  Chief  of  Engineers  the  reports  of 
Capt.  Herbert  Deaky  ne.  Corps  of  Engineers,  on  the  preliminarv  exam- 
ination of  Manatee  Kiver,  Florida,  from  mouth  to  EUenton,  thence  to 
Rye,  the  Board  of  Engineers  for  Rivers  and*Harbprs  has  the  honor  to 
submit  the  following  report: 

The  Board  has  fully  considered  the  reports  of  the  district  officer, 
various  communications  from  interested  persons  bearing  upon  com- 
mercial statistics  and  the  necessity  for  the  improvement,  and  has  by 
a  committee  made  a  personal  inspection  of  the  locality  and  conferred 
with  members  of  the  boards  oi  trade  of  the  villages  of  Palmetto, 
Braidentown,  and  Manatee,  situated  on  the  Manatee  River. 

The  present  project  for  tne  improvement  of  the  Manatee  River  is  to 
provide  a  channel  100  feet  wide  and  13  feet  deep  from  Tampa  Bay  to 
ohaw  and  McNeills  points.  The  district  officer  recommends  a  further 
improvement  of  this  river  at  an  estimated  cost  of  $63,709.60,  and  the 
division  engineer  concurs  in  this  recommendation. 

The  Board  is  of  the  opinion  that  the  improvement  of  Manatee  River 
by  the  General  Government  is  desirable,  and  concurs  in  the  recom- 
mendations of  the  district  and  division  engineers  that  a  channel  be 
provided  100  feet  wide  and  9  feet  deep  from  McNeills  Point  to  Rocky 
Bluff,  and  75  feet  wide  and  4  feet  deep  from  Rocky  Bluff  to  Rye. 

In  considering  this  case  the  Board  has  had  in  view  the  amount  and 
character  of  commerce  existing  or  reasonably  prospective  which  will 
be  benefited  by  the  improvement,  and  is  of  the  opinion  that  the  public 
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<*omn)orciul  iiitcroHts  involved  are  sufficient  to  justify  the  oonttnuance 
and  extension  of  the  improvement  of  this  river  by  the  General  Gov- 
ernment. A  brief  memorandum  of  the  facta  in  the  case  iti  inclosed 
herewith. 


Itespectfully  submitted. 


Brig.  Gen.  G.  L.  Gn.LFi^PiE, 

(Jhief  of  Engineern^  U.  S.  A* 


A.  Mackenzie, 
OrJotid^  OiTjn  of  Engineers. 

H.  F.  H0DOE8, 
Major  ^  Corps  of  Engineers. 

Edw.  Burr, 
Captain^  Corj)S  of  Engineers. 

C.    H.    McKlNSTRY, 

Captain^  Corps  of  Eivgiiieers* 


MEMORANDUM   ACCOMPANYING    REPORT  OF  THE   BOARD  OV  ENGIN 

HARBORS. 


KERB  fOB  aim  AMD 


Prcliiiiinarv  examination  ordered  bv  river  and  harbor  act  of  June  13,  1902,  made 
by  ('apt.  Ilofltert  Deakyne,  Corps  of  ICngineers;  report  favorable.  Extended  at  r«> 
(|ii(>Ht  of  lioanl,  to  obtain  further  data.  Additional  report  with  estimate  of  cost  8al>* 
niittwl  IHHvnilH»r  16,  1902. 

]/K>aIitv  vit*iti><l  hy  committee  of  Board,  Janoary,  1903. 

Pn^linnnury  examination  1882;  favorable  report  Project  adopted  1882;  chaanel 
1(N)  fiH't  wide,  13  feet  <ieep,  from  Tampa  Bay  to  Shaw  and  McNeiUB  points.  MotK- 
tlt^i  IH88,  to  Kive  depth  of  9  feet  to  Manatee.  In  1892  project  of  1882  readopted. 
Furthor  nxxiitied  18(H5,  to  include  improvement  of  cut-off  into  Terrmceia  Bay.  iSine 
appn>])riutionH,  1882-1899,  $57,056.37.     Amount  expended  to  Jane  30,  1902,  IST.OOa 

Tlu*  impn)vemont  now  contemplated  would  be  an  extension  of  former  projects. 

Coiniiicn'e  cttiisintHof  a>;ricultural  products,  fertilizers,  lumber,  fuller*!!  earth,  gen- 
enil  incn-handiH>,  and  |>articularly  citrus  fruits  and  vegetables. 

( \tmm^fial  ntittiftictt  fnrriounly  rtpoiried. 


Yortf. 


Ton*.     I 


YMr. 


ISW 

1V.H 

iwfc* 

iww 


6.S72      1«T. 

ll.TlJ*      1W9. 
■21.0UO      19U0. 


Mt  ri-li:ii)«ltM<  rtn«l  lniMV^Hlu^»ll^ 


Tfliil. 


KiMiMii.itlth  i>n»^|Mitivi'  «'»»iiiin«'nv: 

MiichiiiHltM'  mill  iuiM«llrtin»\»us 


Total... 


/t.i.'inf  ntommrn.lH  rhannd  9  ftvt  dtvp.  UX>fet»t  wide,  toElleDton,aild4  fectdiffp 

\o\\\Us\  bv  distriit  officer  and  diviaioii  ensiiMvr. 


ii/i«/  r.»  U^'\  \*nl»*  to  Kvi\  :U'«  r\vomu\c»..x..  .  . ^ -^^^-yin^. 

/•V«rini;if«^l  o'M  oi  vr^^i^vt,  K^vA^  i*^>,  \*  3lVx.>\v  \i  cenxa v^  ton*  w  about  2  per cc 
oi  l/n»  \nliuM.f  Ibo  |»n'Si'Ut  vcatU  ovn\\i\\otv>i. 
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P  33, 

modification  of  harbor  usw  aloxcs  st.  johns  rivkr,  nkar 

jacksonvillf;  fijorida. 

[Thotii|«iiiti   A    SUU*r,   Attonu'VH  ff»r    rmilriMul    (^>iii|4UiU«    U*f(ire  tlit*    Kxtnnitive 

IVfiartiiieiitff.] 

Wahhinoton,  I).  C,  Ft'hruary  JfJ^  lOOi. 

Sik:  Wo  liavo  th«»  honor  io  liund  you  herewith  blue  print  (^opicn", 
in  tri|>lu-ut4\  hhowin^^  tho  St.  JohnM  Kiver,  Florida,  1  milo  a!K)voand 
ont*hiilf  niilr  Im»U»w  tho  c^ontcniplaUnl  ininrovenienU  of  tbo  Atlantic 
CViH>t  Lin«*  Itailroad  C/ompany  at  Kant  tlacKm>nvillo«  Fla.  The  bmken 
white  line  t<howH  the  pn^nent  harbor  line.  The  red  line  shows  where 
the  ^aid  railnmd  company  denin'M  to  have  a  new  harlK)r  lincestabli^^luHl. 
It  in  lN»liev<Hl  that  such  a  change  in  the  harUirline  will  Im'  lieneticial  t4> 
all  cH>nct»rntHl.  The  company  does  not  and  will  not  ask  the  (tovern- 
m«*nt  to  do  any  dredginfjf  or*  make  any  improvement  within  the  pro- 

Im><mmI  harlKir  fine  in  front  of  iti<  property,  as  shown  on  this  chart  or 
ilu«*  print. 

TIh*  other  blue  print,  in  triplictUe,  shows  the  proiximHl  improve- 
ments within  the  pro|K>sed  harbor  lines,  cx>nsisting  of  piers  and  sli|M 

fl>r  V«»H?M»ls. 

The  plan  of  piers  with  cross  sections  of  same  shows  in  detail,  es|)0- 
ciallv,  when^  piles  or  other  permanent  work  is  to  lie  done. 

\Ve  liave  to.  n*s|HH?t fully  nsjuest  the  change  in  tho  harlxir  lines^  lio 
nuMie  in  accH>nianc*e  with  the  oluc  print,  ana  the  approval  for  piers 
and  imnrovementi*  at  Kast  Jacksonville,  as  shown  by  the  blue  prints. 
Very  resjiect fully, 

Thompson  &  Slater, 

AtUrm^yn^  Atlantic  Coast  IJnt  JtaHrtJod. 

(ten.   A.   MArKBKZlK, 

ChSrfiif  Khijintrm^   War  Depart m^mt, 

(FIM  iBdocvoinit.) 

War  Drpartmrnt, 
OmcK  OF  thk  Ciurf  of^  Enuinrrrh, 

Washhujttm^  Fthruary  29^  ItK)^. 

Kes|MM*tfully  referreil  to  (Vipt.  F.  K.  Shunk,  Corps  of  Engineers, 
for  n»JK>rt. 
To  W  returncHl. 
By  (xmimand  of  Hrif^.  (ten.  A.  Ma(*kenxie: 

H.  F.  lIorMiiF^t, 
Jfajor^  ( \frjHi  iff  Kfujimrrn. 

r.  S.   Kmmnkkk  OFFirF., 

Respectfully  returned  to  the  Chief  of  Knf^ineers,  TnitiHl  States 
Army,  with  rejwrt  of  even  date. 

Francis  K.  Siiink, 
Captain^  Corp*  0/  Ku^Vu**^*^* 


«  Not  prinUsd. 


1758   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

[Third  indoraement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wdshingtmi^  March  18,  190^. 

Respectfully  returned  to  Captain  Shunk,  with  request  that  the  modi- 
fied lines  recommended  he  indicated  on  a  tiucing,  that  the  bearings 
and  distances  be  verified,  and  that  a  passage  be  left  at  the  mouth  of 
Deer  Creek  as  at  present,  attention  in  this  connection  being  invited  to 
the  accompanying  memorandum.^ 
To  be  returned! 
By  command  of  Brig.  Gen.  A.  Mackenzie: 

H.  F.  Hodges, 
MajoT^  Corps  of  Engineers. 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
JacksonvilU,  Fla, ,  March  %1^>^  190If, 

Respectfully  returned  to  the  Chief  of  Engineers,   United   KStates 
Army,  with  additional  report  of  even  date. 

Francis  R.  Shunk, 
Captain^  Corjps  of  Engineers. 

[Fifth  indorsement.] 

War  Department. 
Office  of  the  Chief  of  Engineers, 

Washington,  April  5,  1904-. 
Respectfully  submitted  to  the  Secretary  of  War. 
Request  is  made  in  behalf  of  the  Atlantic  Coast  Line  Railroad  Coni- 

Eany  for  a  modification  of  the  established  harbor  line  on  the  St.  Johns 
*iver  near  Jacksonville,  Fla.,  at  a  point  where  certain  improvements 
are  contemplated  by  said  company. 

The  matter  has  been  referred  to  the  local  engineer  officer,  Capt. 
Francis  R.  Shunk,  Corps  of  Engineers,  who  expresses  the  opinion  in 
report  of  March  7,  1904  (herewith),  that  the  proposed  change  is  more 
likely  to  be  beneficial  than  otherwise,  so  far  as  navigation  interests  are 
concerned,  and  recommends  that  the  modification  be  made  as  requested. 
Concurring  in  the  views  of  the  local  officer,  I  recommend  tnat  the 
modified  pierhead  line,  delineated  on  the  accompanying  tracing®  and 
described  in  a  separate  paper,  herewith,  be  approved  by  the  Secretary 
of  War,  and  that  the  Secretary  indicate  his  approval  on  the  chart  and 

description,  both  of  which  have  been  prepared  for  his  signature. 
*  ****** 

A.  Mackenzie, 

Brig,  Gen.^  Chi^f  of  Engineers.,  U.  S.  Army. 


reports  of  cait.  francis  r.  shunk,  coups  of  engineers. 

United  States  Engineer  Office, 

JacksomrilU^  EI<i.^  March  7,  190 Ji,. 

General:  In  compliance  with  first  indorsement  on  letter  of  Messrs. 
Thompson  &  Slater,  attorneys  for  the  Atlantic  Coast  Line  Railroad, 

«Not  printed. 


APPKNIHX    l» — RKItiRT   <>K   TAITAIN    HIirNK.  I7f)» 

iUiUnl  Fi'hnmrv  2«s  VMH^  nM^iiostiii)^  ii  (*hanvr<*  In  tho  Imrlxir  liiuM>f  tho 
St.  .loliiiH  Uivor  in  tlio  virinity  of  JiirkH4>nvill(^«  Fla.,  I  Imvo  tlio  honor 
to  siihniit  tho  following  n'|M>rt: 

T\u*  St.  Johns  Itivor  at  thin  ixiint  has  anipio  width.  Th«'  niain  rhan- 
nt*l  in  a^NMit  onchalf  iniU'  from  tho  niorhrati  lino  t>ro|x>s«Ht  hy  th«»  rail- 
way tMiinimiiy.  It  is  U»li«»v«»(l  that  tm»  |)n>|N>s4Hl  rhanp'  is  niort^  likely 
to  )n»  U^nrticial  than  othorwisi'. 

It  in  roronimondfMl  that  tho  rhanf^^e  in  the  nierhoad  line  (dl'^i^natcd 
^'liarUir  lin«***  in  tin*  <*omnuini(*ation  hen*witn)  In*  niaile  a^  riM|iiest4Ml. 
Tht*  followin^^  rhanp'  in  the  <hvs<Ti|)tion  of  the  pierhead  line  a.s  entail 
li^hetl  \%ill  Ih»  neo'snarv. 

Thr  lu^t  imra^niph  in  the  detaih^l  dcv^Tiption  of  the  pierht^ul  and 
hulkhra^i  lines  for  the  St.  Johns  Kiver  at  and  in  the  virinity  of  Jaek- 
Monvillr.  Fla.,  appn>v<»d  hy  the  S^'retary  of  War  July  2'J,  i5N»:>,  rctuiU 
as  follow**: 

*  •  /  Vr  rhf  lUl  ///J*  If      hft  fni  h  k'      Sh*  f  t  \n,  J, " 

|Sm<  divM-riptimi  of  nio<iitiiHl  lin«*  in  the  foUowin^  letter.) 

•  •••••• 

Vrrv  ii'Hinvtfullv,  your  olMMlient  MTyant, 

FUANns   U.    SHI*NK, 

Hrij:.  itvu.  A.  MArKKNZiK, 


rMTKii  Stat>:m  Knoinkrr  OmrR, 

(•KNKUAi.:  In  ronipliaiitv  with  iVimrtnient  indop«enient  of  Marc*h 
|.^.  It»»»»,  on  |i'tt«*r  of  Thonips<in  i^  slater,  att4>rneys  for  the  .Vtlantie 
(\ihh|  Liiir  lUilroad.  I  liaye  the  honor  to  forwani  (in  M'|mrate  mil)  a 
tniciii^'^  '  ^ho\N  in^  XUv  ni<Mlitird  pierhead  lim*  reeonini«*n<iiHl. 

A  |»:i*«'^i^ri-  V»  fi'rt   in  width  at  thr  mouth  t»f  I>e4*r  CnM*k  ha«  lMH»n 

I>ro\  itl«Mi   for  and   the  lN*iirinpi  and  distanres  of  tho  pro|MiM*d   new 
in«-»  \»riiird.       Tho   MilMitut^Mi    |Kini^niph   jjiyrn    in    my    letter  t>f 
Man  li  7.  l!»o|,  uill  now  n»a«l  as  foUows: 

I»>7N-KIITI<|\    OF    MoniriKM    LINK. 

<*••(!  iiM'hi  iiij  :it  thf  lii«it-4|«*m'nU^I  {Miitit  mh  thi*  |»i«*rh«««iil  lin«*  ff»r  tho  l(*ft  Imnk, 
8lif«-t  \-  1.  th«*iif^*  S.  fit  .vr  K  l'.i»KM<*«*t.  tli«*ii«v  jiltiiit;  a  rin-iilur  tiintfi*ntiAl  «n*i>f 
H.irn*  (•"«-!  rA*liii«  •)t*fti'nlM<<l  fnuii  A  «*«>iit«T  w  ti«*n«i*  Dtatioii  ('«niiiiu«lon«  Uwn*  S  W* 
KV  I  .•:.'«»  Un-i,  iiti«|  fUti*»n  <Mrii'h  N-an*  N.  4#P  K.  'J.H.*m|  (i^'t .  fur  ;i  •li«*tAn(v  of 
4h  ;».:  .  till  no'  iii«»ii^  a  iMn^iiUr  t«ii^*ntiiil  «n*  tif  .',070  f4<«*t  nitliiif*  <  <i«fii-n)^<il  fn»ni  n 
••••fit*  r  \%  ticiio' titiitiitti  <**iiiiiii4tilon>  U'Ani  S  .V» '  13'  K.  I.Tl.'*  f««»'t,  gn<l  HUiti*iii  llAfilif* 
ln-Af^.  ^  ••»  •.♦'  W  l».MO  ff«-l  .  f..ra«l -tan«'«*  of  <lii^  :Ci';  iImihv  N.  s=  !♦♦'  I!  'J,:**i 
|r*l.  111.  tMi  N  4  4h'  K.  :J..Vi:  f«!.  iImmhi'  N.  *2V  'Jl'  K  4J«»  l»tl.  llnii«v  in  a 
pCnti^'lit  litii  !••  t"'iMt  14  of  th«'  lMiik)ii-A'l  iitii*  (*oriini«*nrintr  A^in  ut  i«itnt  4:1  of  (h«* 
|Milklii;i<l  Itrif  tlicfit«*  iti  A  ^traitflit  lint'  to  u  |"»iiit  f*itUAt«*«|  N.  IM '  Ifl'  K.  h>')  f(«ft  fmiii 
th*'  ti<irllii'iftiiM>«t  i'IhI  <*f  tl.t'  l.t»t  liii«*  (liwritiftl  at  N  1*4  21'  K  4silfivt;  IIhmkv  N. 
14"  IT  i:  ;'i4i  fi^.t.  tli«*n««'  N.  i:{*:ti»'  T.  I.f^44i  f«-*t;  tli*'tiit*  Alont;  m  iinMiUr  tanirfn- 
tial  Afi  ><f  't.ir'*  ft^'t  nKlnii*  <ili'M*nU^l  from  a  (^*nti<r  h ttt>n<'<*i>tAtit»n  SiiArn*£  U^ah*  N. 

•*Nol  |inntM. 
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64''  hV  E.  4,625  feet,  and  station  Deer  bears  S.  42<»  52^  £.  5,710  feet)  for  a  distance 
of  63°  5(K  to  a  point  whence  station  Bank  bears  N.  67°  £.  3,300  feet,  and  station 
Driggs  bears  8.  45°  15^  E.  6,090  feet. 

Very  respectfully,  your  obedient  servant, 

Fbancis  R.  Shunk, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A. 

[Pint  indorsement.] 

Wab  Depabtment,  April  8^  190^, 

The  within  description  of    the  modified  pierhead  line  shown  on 
tracing,^  marked  inclosure  57  of  39365  E.  D.,  is  approved. 

RoBEBT  Shaw  Oliveb, 
Acting  Secretary  of  War. 

«  Not  printed. 


APPENDIX   Q. 


IMPROVEMKXT  OF  RIVKRS   AND  HARBORS)  IN  WEBTERN  (GEORGIA 

AND  FI/>RIDA  AND  IN  EASTERN  AlJiBAMA. 


REPORT  OF  CAPT.  J.  B.  C.\  VASA  VOU,  CORPS  OF  ESOIXEERS,  OFFICER 
IS  CIIARfSK  FOR  THE  FISCAL  YEAR  ESDISG  JVSE  xn,  t90h  WITH 
OTHER  DOCCMEXTS  RELATISH  TO  THE  WORKS. 


mrttoTKHK^rm. 


1.  (^amMlo  Raranrf  Harbor.  Florida. 

2.  Afialailiif'ola  Ray,  Florida. 

3.  Apabu*hit<«ila  Rivrr,  %\w  (^it-off.  aiid 

Ijiw«*r  i*lii|M»U  Rivt*r.  Florida. 
4    riin<*r  (*ln|MiU  River,  Flori<la.  from 

Marimniui  ti»  itn  niootli. 
A.  Mint  Ki\rr,  (n^incia. 
ti.  (MiatUh«Mic*lii<t*  River,  ^HM^npa,  ami 

Alal«iiia. 
7.  (limtawatrhtv    River,  F1ori«la   ami 

Al«l«tiia. 
H.  lairninp*  Rayon.  F1i>ri«la,  im*liidinfr 

llolnM*  Rivrr,  Flori<la,  inmi  Vrr- 

iioii  Ui  it*  iiioulh. 


9.  IVDMrola  Harbor,  Florida. 
10.  Earambla  and  (Vinccah  rirm,  Flor- 
ida aiMl  Alalianm. 
11    Alalmina  River,  Alatiania. 

12.  (Vvwa,  C)oi4eiianla  ami  ("ooMwatUv 

rivt^ra,  (veorslaami  Alalauiia. 

13.  Operating  ami  rare  of  ranalu  and 

other  workii  of  navi|riti<in  on  (%mh« 
River,  Oeonnaaml  Alaliania. 
U.  Removing   ninken  ven«*lii   or  rraft 
ol«tnicUng  or  endangerinK  navi- 
gatkw. 


KZiMIJCATIOXH. 


\h.  HUrkwataT  anil  Tpper  EaM  bavp  and     lA.  Ht.  Andrewn  Rav,  Florida. 
Itlarkwater  River,  Florida.   '  i 


rxrrr.n  Statw  Rnoinrrr  Omnc 

M'tntgnrntTy^  Al^i.^  •/w/y  l^%  190^, 
(tRNRRAL:  I  ha%'o  tho  honor  to  forward  herewith    •    •    •    annual 
rejuirtM  of  tho  river  and  harfM>r  worku  under  inj-  charfpe    •    •    •    for 
the  tisc-al  yenr  ending  June  ^K  IWM. 

•  •••••• 

Very  re3(|)ect fully,  your  oliodient  nervant, 

J.  B.  C?AVANArOII, 

Brijf.  Uen.  A.  Mackrnxif., 

i^hUfof  Eiigine^m^  L\  S.  A* 

KK,.   iwM 111  Vi^\ 
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Q  I. 

IMPROVEMENT  OF  EAST  PASS  CARRABELLE  BAR  AND   HARBOR, 

FLORIDA. 

A  description  of  the  locality,  it8  original  condition,  the  projects  for 
improvement,  the  recommendations  resulting  from  recent  exaniinatioiiH 
ana  Hurveyn,  and  the  present  condition  of  the  channel  acrass  the  Imr  at 
the  river  mouth  and  at  Ekist  Pass  are  stated  in  the  Annual  Keport  of 
the  Chief  of  Engineers  for  1904,  page  302. 

Work  done  prior  to  June  30, 1900,  will  be  found  described  on  pages 
2088-2089,  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

OPERATIONS   DURING  THE   FISCAL  TEAR  ENDING   JUNE   30,  1904. 

Proposals  for  dredging  across  East  Pass-were  readvertised  and 
opened  on  August  12,  1903.  The  only  bid  received  was  that  made  by 
Mr.  Kittenhouse  Moore,  of  Mobile,  Ala.,  at  30  cents  per  cubic  yard. 
This  bid  was  accepted  and  contract  entered  into  for  the  completion  of 
the  work  by  February  7, 1904.  The  time  limit  on  this  contract  was 
waived  to  peiTiiit  the  contractor  to  complete  other  work,  and  due  to 
loss  of  plant  no  work  has  }'et  been  done;  but  it  is  now  expected  that 
dredging  will  be  commenced  earlj^  in  the  coming  fisc*al  year. 

On  June  25, 1904,  an  allotment  of  $7,500  was  made  from  the  appro- 
priation for  emergencies  in  river  and  harbor  works,  act  of  June  13, 
1902,  for  redredging  the  channel  across  the  bar  at  the  mouth  of  the 
Carrabelle  River. 

RECOMMENDATIONS   AND   ESTIMATES. 

The  completion  of  work  upon  the  bar  at  the  rivt*r  mouth  and  the 
deepening  of  East  Pass  are  important  to  both  present  and  prasp<*ctive 
commerce.  The  vessels  now  touching  at  Carrabelle  and  the  tugs  used 
in  lightering  l>etween  Carrabelle  and  St.  George  anchorage  hnd  the 
narrow^  shallow  channel  very  difficult  of  navigation,  and  relief  is  Imdly 
needed.  The  increased  depth  of  water  through  East  Pass  will  secure 
much  l>etter  rates  of  freight  and  insurance  for  the  commerce  now  using 
Carral)elle  Harl)or,  and  much  l>etter  inducements  will  he  offered  to 
irc)s|)ective  commerce.  I  am  informed  that  In^tter  railroad  facilities 
ave  recentiv  been  secured,  and  that,  due  to  these  facilities  and  the  very 
favorable  railroad  rates  that  have  l)een  offered,  a  largely  increased  com- 
merce will  follow  the  improvement  of  the  harlK)r  and  (*hannel. 

The  channel  across  the  Imr  at  the  mouth  of  the  river  should,  there- 
fore, be  completed  to  the  depth  of  10  feet,  with  a  width  of  l(M^  feet 
throui^hout,  and  Jkst  Pass  should  })e  deepened  to  20i  feet,  as  contem- 
plateilin  the  approved  project. 

It  is  proposea  to  exj)ena  the  Imlance  available  in  redredfi^injj  the 
channel  across  the  bar  at  the  mouth  of  Carralielle  River,  and  arcogiiig 
the  channel  at  East  Pass,  the  work  to  l>e  done  bv  contract,  and  to  apply 
the  additional  appropriation  reconmiended  to  deepening  East  Pass  aalo 
closing  an  opening  on  Dog  Island,  and  to  dredgmg  a  channel  IQfM 
deep  across  the  bar  at  the  mouth  of  the  Carrabelle  River. 


c 
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Mtm^  siaiemeni. 

Jnly  1,  imi,  hftkuKMi  mmpcoded*. 919,7*27.14 

AnKmnt  allotted  fmn  ■ppropfiatkMi  for  nuiintBiiMire  of  rlTtr  mod  harlior 
improvemeat,  ad  of  Jmw  iS»  19Qt 7,fi00.00 

t7, 227.  U 
Jimp  30,  19M,  amoant  npffidMl  dnrinic  flaoal  ymr  for  mainlraaiicr  of 
improvement 422. 60 

Jalv  I.IWM.  Iialaiire  onezpMidfd 26,804.54 

Jnly  l.lfNM.  ootatandinsllabiliUcii 18,000.60 

July  1,  1004,  halancv available 8,804.24 

July  1,  1004,  amoont  corered  by  nnoompleled  oootrarta 18,000.00 

AuMHint  (estimated )  requirMl  for  complelioo  of  exiftinK  project M,  750. 00 

Amount  tliat  can  be  prcwtaMy  eznencM  in  Hieal  year  endinfc  June  90. 
1006,  for  works  of  improvement,  in  addition  in  the  lialam^  unezpendeii 

Jnly  I,  1001 54,7fia00 

Habnittted  in  compliance  with  reqalrHoeota  of  Mndry  dvil  act  of  June 
4,  1607. 


APpaoraiATtoxii. 

JnneS,  1806 $10,000.00 

Marrha,  1800 10,000.00 

Jane  6.  1000  (all«itment) 1,701.08 

Innel.'t,  1002 20.000.00 

Jane  13.  1002  (allotment  made  June  25.  1001) 7,600.00 

Total 40,201. 


cxiMMUK'iAL  frrATwnin  roa  niar  or  rARAABiixK,  rtA.,  raoM  jvlx  1,  1003,  n»  jrxa 

30,  1001. 

Kxportu  U*  forrtipi  porta 906, 362 

Kzportu  to  cfiartwtae  port* 110. 310 

Total 215,672 


FkiericB  poffti 
rw«fliwi»por 

Tout 

V 


Xttmhrr.      TvHWL. 


.^••••••••■•.•*< 


"^••■•••a*  •..*< 


7 

17.  MS 
«.IM 

41 
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IT 
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17 
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Ereighi  carried. 


Articles. 


Lumber  and  timber feet . . 

Rodn barrels.. 


Total  value 


Quantity. 


18,406,000 
3,950 


Value. 


$207,772.00 
7.900.00 


215,672.00 


Q    2. 

IMPROVEMENT  OF  HARBOR  AT  APALACHICOLA  BAY,  FLORIDA. 

A  description  of  this  locality,  its  original  and  present  conditions, 
and  the  project  for  improvement  are  given  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  liW)4,  page  303. 

Work  done  prior  to  June  30,  1903,  is  described  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1900,  pages  2092-2095,  and  1903, 
pages  1209-1210. 

OPERATIONS  DUBING  THE  FISCAL   YEAB  ENDING  JUNE  30,    1904. 

Proposals  for  dredging  across  the  sea  bar  at  West  Pass  entrance  to 
Apalachicola  Bay  and  the  Link  channel  were  readvertised  and  were 
opened  on  August  12,  1903.  The  only  bid  received  was  that  made  bv 
Mr.  Rittenhouse  Moore,  of  Mobile,  Ala.,  at  30  cents  per  cubic  ^^ard. 
This  bid  was  accepted  and  contract  entered  into  for  the  completion  of 
the  work  by  February  7,  1904.  The  time  limit  on  contract  was  waived 
to  permit  the  contractor  to  complete  other  work,  and  due  to  loss  of 
plant  no  work  has  yet  been  done,  but  it  is  now  expected  that  dredging 
will  be  commenced  early  in  the  coming  fiscal  year. 

On  May  31,  1904,  an  allotment  of  $12,500  was  made  from  the  river 
and  harbor  act  of  April  28,  1904,  for  redred^ing  the  channel  across 
the  bar  at  the  moutn  of  the  Apalac^hicola  River,  and  a  project  has 
been  submitted  for  the  execution  of  this  work  by  contract. 

BECOMMENDATIONS  AND  ESTIMATES. 

» 

The  importance  of  a  deep-water  harbor  in  this  vicinitv  can  not  be 
overestimated,  and  as  a  great  sj^stem  of  navigable  rivers  bas  its  outlet 
at  Apalachicola  Bay  this  improvement  is  entitled  to  special  considera- 
tion. To  secure  permanent  and  satisfactory  results  it  is  necessary 
that  the  full  amount  necessary  for  the  completion  of  the  project  within 
two  years  be  made  available  under  the  continuing  contract  sj'stem, 
and  that  the  channel  then  be  proi^rly  maintained. 

The  appropriations  thus  far  made  have  been  insufficient  and  have 
all  been  pnu^tically  absorbed  in  maintenance,  the  work  accomplished 
on  the  adopted  project  not  exceeding  $20,000  in  amount. 

It  is  proposed  to  expend  the  balance  available  in  redredging  the 
channel  across  the  bar  at  West  Pass  entrance  to  Apalachicola  iiay  and 
Link  channel,  and  across  the  bar  at  the  mouth  of  Apalachicola  River, 
and  to  apply  the  additional  appropriation  recommended  to  completion 
of  the  present  project  and  to  maintenance  of  the  channel. 
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'  Mtnu*y  ntatrmifit. 

Jaly  1.  MKKi,  Iwlamv  unexpemM $1I«,A56.46 

Aiiiount4Ml  aJIfitUMi  froni  ftp|>nmriati«>n  fi>r  nuiinU*iuui(«  of  rivi*r  aotl  har- 
lM»r  iiii|»n»vt*im*nU  M*t  of  April  28,  IWM 12,500.00 

32, 0A6. 46 
June  90.  1904,  amount  expendvil  «luring  fiMml  ymr,  for  niaintenancL*  of 
inipniVMm^nt 156. 00 

July  1,  IMM,  liaUnci*  unfZpendM 3I.KIW.M5 

July  I.  1904,  outiiUiidinie  liabilititM 1H,U00.30 

July  I,  IWH,  UUiMf  availahlt* 13,M>9.56 

July  1,  IWM,  aniiiant«jil  oiveml  by  unc<«iDipleC««d  cuntracti* IH,  001).  00 

Amount  ( tvUiiuOiHl )  nH|uinNl  for  coiniiletion  of  exintinic  pnijeti ;i30. 000. 00 

Amount  ttiat  itui  U»  prolilably  fxi»cn«it«<l  in  fiMral  year  endinir  June  .SO, 
IMM,  in  aiMitiiin  to  the  Iwlaiiiv  nnex|ien<lnl  July  I.  1904: 

For  workH  c»f  intpniwiiient $105, 000. 00 

For  uiaint4*juuiitf  of  imprL>%'enivnt 20,  OOIK  00 

1M,000.00 

Huliniitti^l  in  cimipliaiHv  with  retiuirvmontu  of  itundr)*  civil  act  ul  June 
.    4,  1K97,  ami  of  aeetion  7  of  the  river  and  hariior  act  of  18W. 


ApmoraiATiomi. 

Ifarrh2,  IJCH 18.700 

July  4,  Iftirt 10,000 

BUirha,  iJCiH 9.900 

128,600 

Jum*  14,  1HJ40 10.000 

Man*h:t,  IHHl 10,000 

Aiifpifit2.  1KH2 25, «» 

July  5.  1HH4 10,000 

AIW1U4.S,  IHH6 12, «» 

Anipiiit  II,  IHHH 20,000 

HeMeiiilier  19.  IW*) 20,000 

J  uly  13.  1  Hirj 20, 000 

Auicunt  IK.  IHIH 15.000 

June  3.  1H90 12,000 

154. 000 

Marrh3.  IHW 20,01)0 

Junel.H,  1902 40.000 

April  28.  1904  ( allottuent  I 12,500 

72, 500 

ToUl 255.100 


c«»««KiKiAL  mrATumcn  rt>a  miirr  or  ArALAC*niti»L%.  fua.,  rmiM  Jtiv  1.  19():i.  Tt> 

JINK  :ii).  no4. 

Rxporta  to  forviirn  |iortii 121 3. 428 

Expurtii  to  «tMwlwi0e  porta MM,  013 

Total :v5^.V\\ 
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Ximbcr. 

,.». 

IS 

M,aB 

bi 

8.ffU 

fl 

3I,ftlt 

s 

ULTM 

»,aii 

72 

i».Mi 

V«Mto  enUmA  fron  wi— twlpt  port* 

T<Hid 

VtfsNMilfl  r|tf«r«4  Ir/r  Umign  prirti. , . 

ToUl 


Freighi  carried  in  dometHe  and  foreign  trade. 


Artidci. 


Lomlier feet. 

JUmlii barvda. 


ToUl  rftlitif 


Quantity. 


n,sn,ooo 

8,960 


Value. 


1612.512 
7.1 


600.442 


The  flfoirHf  given  above  do  not  inclode  anjrihing  shipped  or  received  by  veaaelB 
which  do  not  enter  and  clear  at  the  castom-houae. 


Q3. 

IMPROVKMKNT  OF  APALACHIOOLA  RIVER,  THE  CUTOFF,  AND  LOWER 

CHIPOLA  RIVER,  FLORIDA. 

DowTiption  of  thiH  river,  statement  of  project  for  its  improvement, 
and  factit  concornini;  its  original  and  present  conditions  are  jifiven  in 
Annual  lioiK)rt  of  the  Chief  of  Engineers  for  1904,  pajg^e  305. 

A  (^oninloto  HynopHiH  of  work  done  upon  the  river  trom  Januarv  1, 
lH7r>,  to  Juno  30,  1K95,  may  be  found  in  Annual  Report  of  the  Chief 
of  Kn^ineorH  for  1896,  pages  1348-1350.  Work  from  June  30,  1895, 
to  .Funo  80,  1903,  is  described  in  Annual  Reports  of  the  Chief  of 
KnginoorM  for  1900,  pages  2096-2097;  for  1901,  pages  1769-1771,  and 
for  im)3,  iN&ge  1212. 

()I*RKATU)NH   I)IJRIN(}  TIIR   FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Tht'  Hniii^  Inrnt  /7/;i/  and  the  dipper  dredge  belonging  to  the  river 
woro  oinpioyod  on  this  stroam  during  a  part  of  the  low-water  season, 
and  the  following  work  was  done: 

8NAQ   BOAT. 

Overhanfdng  trpw  removed 4, 536 

OvrrhaiiirinK  tn»w  trimmed 20 

Snaic*  removiHi  fit^m  ri vvr 887 

\jo^  romovtni  trom  rivi»r 71 

8tuni|w  n»movtHi  from  river 441 

IV>tal  co(«t  of  12,597.22. 

DRKDQB. 

24,458  tniMc  yanlii  of  muil,  MUid,  ami  mvel  were  dredged,  at  a  cost  of  |1,560.M,  or 
a|>|m>ximately'0.0(H  ci'nt  per  mibio  yard. 

The  nvtult  of  this  work  has  been  to  keep  the  Apalaohi(H>la  River 
free  fn>m  obstructions  and  to  widen  and  thus  materially  impn>ve  the 
cluuiocl  through  Lees  Slough  so  that  steamers  can  now'  use  the  chan- 
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nel  through  the  Cut-oflF,  Lees  Slough,  and  lower  Chipola  River  up- 
stream as  well  as  on  the  down  trip.  No  increase  in  aepth  has  been 
secured  but  Lees  Slough  has  been  widened  to  at  least  60  feet. 

RECOMMENDATIONS  AND   ESTIMATES. 

The  Apalachicola  River  requires  the  removal  of  the  annual  accumu- 
lation of  logs,  snags,  and  overhanging  trees  and  the  deepening  of  the 
channel  across  the  bar  at  Blountetown.  The  Cut-off,  Lees  Slough, 
and  lower  Chipola  River  require  the  removal  of  obstructions  and 
dredging,  particularly  at  the  sharp  bends  and  narrow  places,  as  it  is 
thought  that  the  slough  will  eventually  become  the  main  river.  As 
there  are  no  important  landings  on  the  old  river  in  this  section  it 
would  be  advisable  to  aid  this  change. 

On  Mav  31,  1904,  an  allotment  of  $3,750  was  made  from  the  appro- 
priation Tor  emergencies  in  rivers  and  harbors,  act  of  June  13,  1902, 
for  the  restoration  and  maintenance  of  this  improvement. 

It  is  proposed  to  apply  the  available  funds  to  the  maintenance  of 
the  improvement  and  the  additional  funds  recommended  to  the  removal 
of  obstructions  and  to  dredging  at  Blountstown  and  in  the  Cut-off, 
Lees  Slough,  and  lower  Chipola  Kiver. 

Money  statement, 

July  1,  1903,  balance  unexpended $4,157.76 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 3,750.00 

7, 907. 76 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 157. 76 

July  1,  1904,  balance  unexpended 3, 750. 00 


'Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amounttnatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1906, 
in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $15, 000. 00 

For  maintenance  of  improvement 5, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  nver  and  barber  act  of  1899. 


20,000.00 


APPROPRIATIONS. 


May  23,  1828 $3,000 

April23,  1830 2,000 

March  2,  1831 8,000 


September  19,  1890 $2,000 

July  13,  1892 5,000 

August  18,  1894 5,000 


June  23,  1874 10,000  .  June  3, 1896 5,000 

March  3,  1875 10,000     March  3,  1899 3,000 


June  18, 1878 8,000 

Marrh3,  1879 5,000 

June  14,  1880 2,000 

March  3,  1881 1,500 

August  2,  1882 2,000 

July  5,  1884 1,000 

August  5, 1886 1,000 

August  11,  1888 2,000 


June    6,    1900    (allotment    from 

emergency  act) 1,500 

June  13,  1902 6,000 

June  13,  1902   (allotment  made 
May  31,  1904) 3,750 

Total 86,750 
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COMMERCIAL  STATISTTICR. 

The  commerce  interested  on  this  river  is  chiefly  cotton,  naval  stores,  general  mer- 
chandise, saw  logs,  and  timber  for  export.  This  river  runs  through  a  section  of 
country  where  there  are  no  railroads,  and  the  country  bordering  upon  it  depends 
largely  on  the  steamboats  for  transportation  of  products  and  supplies.  There  is  also 
a  lar^e  passenger  traffic  on  the  river. 

Reference  is  made  to  reports  on  the  Flint  and  upper  Chipola  rivers  for  detailed 
statistics. 


Q4- 

IMPROVEMENT  OF  UPPER  CHIPOLA  RIVER,  FLORIDA,   FROM  MARI- 

ANNA  TO  ITS  MOUTH. 

Description  of  this  river  and  statements  of  its  past  and  present  con- 
ditions and  of  the  project  are  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904:,  page  307. 

The  work  done  is  described  on  pages  2099-2100,  Annual  Report  of 
the  Chief  of  Engineers  for  1900. 

OPERATIONS  DURINO  THE  FISCAL  TEAR  ENDING  JUNE   30,  1904. 

Operations  during  the  *y ear  have  been  confined  to  the  Dead  Lakes, 
in  wnich  there  is  ample  depth  of  water,  but  many  cypress  knees  and 
stuinps,  logs,  and  other  obstructions.  A  snag  boat  was  oorrowed  from 
the  flint  Kiver  improvement  and  a  channel  having  a  minimum  width 
of  60  feet  was  cleared  for  a  distance  of  7  miles  from  the  lower  end  of 
Dead  Lakes.  The  cypress  knees  and  stumps  were  blasted  with  dyna- 
mite, and  where  necessary  to  secure  6  or  7  feet  of  water  over  tnem 
they  were  also  removed  from  the  channel  by  the  snag  boat. 

I'he  work  done  was  as  follows: 

Overhanging  trees  removed 38 

Overhanging  trees  trimmed 46 

Snags  removed 607 

Logs  removed 146 

Stumps  removed 461 

At  a  total  cost  of  $2,000. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  reconmiended  that  further  work  upon  this  waterway  be  con- 
lined  to  the  removal  of  snags,  logs,  overhanging  trees,  and  cypress 
trees  and  stumps  between  '^Look  and  Tremble"  snoal  and  the  foot  of 
the  Dead  Lakes  at  the  lower  Chipola  River,  and  to  dredging  a  channel 
through  the  mud  bar  at  Sister  Islands.  This  work  will  open  up  a 
waterway  from  the  Apalachicola  River  system  to  ''  Look  and  Tremble  " 
shoal,  about  45  miles  below  Marianna.  To  extend  the  improvement 
farther  would  require  the  construction  of  at  least  one  lock  and  dam 
and  very  expensive  channel  work  over  rock  shoals,  therefore  no  fur- 
ther work  than  above  outlined  is  recommended,  as  the  river  has  already 
been  cleaned  of  snags  above  "Look  and  Tremble"  shoal,  and  in  high 
stages  barges  can  bring  down  freight  from  Marianna  to  the  shoal  and 
then  transfer  it. 

It  is  proposed  to  expend  the  funds  recommended  in  removing  the 
logs,  snags,  and  overhanging  trees,  blasting  out  cypress  stumps  and 
knees  from  the  channel  through  the  Dead  Lakes  and  up  the  Cnipola 
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River  to  "Look  and  Tremble"  shoal,  when  high  water  on  the  Flint 
River  makes  the  necessary  plant  available,  and  to  dredging  a  channel 
through  the  bar  at  Sister  Islands. 

Money  statement. 

July  1,  1903,  balance  onexpended 12,000.00 

June  SM),  1904,  amount  expended  during  fiacal  year,  for  works  of  improve- 
ment       2,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 34, 000. 00 

Amount  that  can  be  profitably  expeuaed  in  fiscal  year  ending  June  30, 
1906.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 6,500.00 

Snomitted  in  compliance  with  requirements  of  sundiy  civU  act  of  June 
4,1897. 


APPROPBIATIOMS. 

March  3,  1899 $6,000 

June  13,  1902 2,000 


Total 7,000 


COMMRRCIAL  STATIBTIOB. 


SUUement  of  hutinaa  done  during  the  pastfisoal  year  on  the  upper  Chipola  River  and  Dead 

LakeSf  Ffonday  oy  the  Chipola  Barge  (jampany. 


Name  and  description. 

terea  ton- 
nage. 

Draft. 

Number  of  round  trips,  and 
between  what  places. 

Passen- 

Light. 

Loaded. 

gers. 

Little  BeUe  (tog  and  baiges) . . 
Annie  M.  (Uur  and  banres) .... 

2 
13 

Feet. 
8 

Fdti. 
4 

3 

140,  mouth  Dead  Lakes  and 

steel  bridge. 
do 

200 

Freight  carried. 


Articles. 


OottoiHwed  meal sacks. 

Pertilisers do... 

Oats do... 

Com do... 

Hay bales. 

Wool do... 

Rodn barrels. 

Turpentine do... 

Flour do... 

, do. . . 


Snnr.... 
Molasses. 


Molasses do... 

Ties bundles. 

General  merchandise packages. 

Lumber feet. 

Staves pieces. 

ProvlRions  (case  goods) packages. 

Coffee sacks. 

Com  meal do... 

Bacon,  smoked  and  dressed  shoulder boxes. 

Salt sacks. 

Lard packages. 

Soap boxes. 

Nails kegs. 

Shingles number. 

Brick do... 


Quantity. 


Total. 


8.000 

1,000 

1,600 

1,000 

2,000 

100 

12,000 

4,000 

800 

50 

60 

2,000 

200 

50,000 

2,000 

2,000 

26 

1,000 

120 

120 

1.000 

1,000 

100 

20,000 

10,000 


Tons. 


150 

100 

80 

50 

100 

6 

8,000 

1,000 

80 

8 

8 

25 

20 

100 

20 

100 

2 

60 

20 

12 

60 

60 

5 

60 

26 


6,110 


Estimated  value  of  above  freights,  $510,000. 
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Q5. 

EtfPROVEMENT  OF  FLINT  RIVER,  GEORGIA. 

For  previous  history,  statements  of  project,  and  present  conditions, 
see  Annual  Report  of  tne  Chief  of  Engineers  for  1904,  page  308. 

For  a  detailed  account  of  past  operations,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1900,  pages  2102-2103;  1901,  pages  1773-1775, 
and  1903,  page  1215. 

OPERATIONS   DURING  THE   FISCAL  YEAR  ENDING   JUNE   30,  1904. 

Under  contract  with  the  M.  A.  Sweeney  Shipyard  and  Foundry 
Company,  of  JeflFersonville,  Ind.,  a  snag  boat  75  by  26  by  4  f^et  9 
inches,  provided  with  steam  capstans,  was  completed  and  delivered. 
The  drilling  barge  worked  between  Albany  and  Bainbridge  throughout 
the  low-water  season,  widening  and  deepening  the  channels  through 
rock  reefs  and  removing  isolated  bowlders.  At  Rope  Walk  shoals  and 
Bull  Slough,  two  of  the  worst  obstructions,  the  channel  was  widened 
to  60  feet  and  made  3  feet  deep,  and  a* similar  improvement  was  in 
progress  at  Ferguson's  shoals  when  work  was  suspended  for  the 
season. 

The  following  statement  shows  the  locations  and  extent  of  work 
done: 


Rock  excavation. 


Rope  Walk  shoals. . . . 

BullSlouffh 

Dry  Brcaa  shoals 

Hopkins  ohstnictions 
Humphrey's  shoals  . . 

Sycamore  shoals 

Flat  Rock 

Sycamore  Rock 

Jumping  Gully 

Qrifiln'B  pocket   

Ferguson's  shoals 

ToUl 


Quantity. 


Cost. 


Cub.  y(U. 

808 

11,018.89 

461 

547.93 

80 

99.23 

90 

104.24 

66 

73.20 

106 

135.28 

88 

62.44 

849 

482.64 

12 

19.08 

12 

19.08 

441 

698.26 

2,452 

8,244.77 

Average  cost  of  rock  excavation  per  cubic  yard  was,  approxi- 
mately, il.32. 

On  June  13,  1904,  work  was  commenced  at  Ferguson's  shoals  and 
during  the  remainder  of  the  month  201  cubic  yards  of  rock  were 
removed. 

RECOMMENDATIONS  AND   ESTIMATES. 

It  is  recommended  that  for  the  present  work  he  confined  to  the 
river  below  Albany,  and  include  the  enlargement  of  channels  through 
roi*k  reefs  and  the  removal  of  bowlders  oetween  Albanv  and  Bain- 
bridge;  the  removal  of  isolated  bowlders  below  Bainbridge,  and  such 
surging  operations  as  may  be  required  for  maintenance. 

For  rapid  and  economical  work  a  suitable  dipper  dredge  is  required 
in  connection  with  the  drilling  Imrge  for  removing  the  blasted  ix)ck, 
and  as  none  is  available  one  should  l>e  constructed. 
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Rivrr  to  ^*  liook  aiid  Tromblo  **  nhcMil,  when  high  water  on  the  Flint 
Itivor  makoM  tbo  n<H*esriary  niant  avaibhle,  and  to  dredtn^R  &  channel 
thnmffh  the  har  at  SiHter' Islands. 

M^mvy  ntitttinent. 

July  1,  IMIS,  h«laiioe  onezpmiilMi 12,000.00 

Jiiiu*  !M).  IWH.  AiiMMintex|M*ntleil  iluriiiic  flMml  yt«r,  for  wurkiiof  improve- 
ment   ' 2. 000. 00 


Atnnnnt  ( ertinialail )  rpquiriNl  for  roninletion  of  exiiitinir  pm}ect 34, 000. 00 

Ainoiint  tliAt  ivkn  )m*  pn>t1ubly  «*x|M*n<UHl  in  fim^ftl  ytmr  ending  Jane  90» 
1906,  ftir  workH  of  iinpn»vi'*nii*nl,  in  aiMition  t4>  tlu*  ImUmw  anez- 

tM*n«ltHj  July  I,  IWM 6,500.00 

Huinnittvil  in  couiplimnc«*  m'ith  n<«|uiTvin<*nte  of  imndo'  ^^^  *^*t  of  Jun«* 
4.  1897. 


Af^PBurRUnoMI. 

Mftrtha,  IKW $6,000 

June  1.1,  1«W 2,000 


ToUl 7,000 


o>MMBK*tAL  ivrA-mnm. 


SltiUmnU  of  humnem  lUme  during  the  ttoMflaenl  ymr  rm  thf  ^ppff  ChipoUi  Ritrr  and  Ikad 

/>iiva,  ATnnVlfi,  fty  tnf  f%ifmiia  Barge  iSfmpany. 


Nttmr  and  dnrhplhA. 

UtlW  Brllr  iltig  altil  t«nrral 
AottW  M   1  tiijt  UHt  Xmrgf  \ . . 


iHmn. 


lugrv.        UiCbl. 


IVrf. 


2 
13 


UHi4fl«l. 


4 

^ 


Niinbrr  <if  nwind  trtfM.  and     fMam- 
brlwctn  wluit  plAcr*.  vrn. 


110.  moaUi  limd 

i««rMil1d||r. 
*» 


LAkcvand 


Frtight  rttrriM. 


Articlcik 


QoAiitlty.   Tana. 


niiii«i-«M«l  nifl«l 
P^fftlllarn . 
«lato . . 
Oirn. 

lUr 

WtHll 

Eitirin. 
TnrtmiliM 
FUmr 


()«iicr»l  iiirfvhandlM>  .   .     . 

Lumbrr        

HUTf*         

t*i>ffii  nrai  

aanitt.  MBoknl  and  dnwnl  •hutildrff 

Urd 

l^iap  ... 

KalU 

Mllllfflra 

Irlrk 

T»Ul. 


...MTks 

...do.. 
.df>. 

d4>.. 

. .  ..iMllf* 
...llo    . 

.  .barreb 

....du. . 

!!!!d»!! 

..  .    d4(.. 


..bundica 
.|«rkam 

plfrr* 

.|iac  aa«r« 

tin.. 

haxm 

vu-ka 


.IviJiai. 

kr«a. 

biUBhrr. 

■  ■  «  ■  •  %vV  ■  •  ■ 


90 
flO 


s.ca) 

1.000 
1.000 

i.uuo 

'J.UOD 

100 

i'i.OOD 

4.000 


•i. 


M.OUU 
i.OOO 
3  000 

'ift 

I. WD 
l-JO 
l/u 

I  UOO 

l.ouo 

100 
».000 
lO.OUD 


100 

w 

100 

s 

1.000 
1.000 

II 
II 


100 

w 

100 

'i 

» 
1.* 

BO 

flo 
h 

ho 

•:s 

\1I0 


Ki4inMilMl  value  of  ftlmvi*  fn^Klitii,  fMO.OUO. 
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Freigta  carried. 


d  T&lae  of  above  freiKhte  (in  round  nombere),  tl, 316, 800. 
Between  Bunbrid^,  Ga.,  and  the  mouth  of  ttie  river  the  stream  is  used  for  the 
Bteamere  plyio);  the  Chattahoochee  and  Apalachicola  rivere,  and  for  the  commerce  of 
this  entire  eyatem  reference  ia  made  to  the  foUowing  tables: 


b«ita. 

Dnft. 

Round 

PMxn- 

Ksra. 

Llshl.       Loaded. 

trli* 

16 

176 
80 

JlKft«. 

18 

a 

w 

18 
-JO 

'"Is 

48 

IGl 

49 

■•ffi 

Balnblidge  and  Apalftchl- 

"ffil'lt^"''  "•"■ 

Aitlclca. 

Qiuuitity. 

Totu. 

9.B62 

42  426 
«;905 

wa 

"'i 

i,ua.6i» 

Oeitenl  mlH'plluieoui 

^^^- 

».» 

rwt.. 

i2» 
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Freight  carried — Continaed. 


Articlefl. 


tHT 


goods 

Goffee 

Com  meal 

Bacon,  smoked  and  dry  salted 

Lard 

Soap  .v.: 

Shingles 

Brick 


packages. 

sacks. 

do... 

boxes. 

.packages. 

boxes. 

..number. 
do... 


Total. 


Quantity. 


220,295 

10 

450 

20 

10 

20 

5,688,000 

610,000 


Tons. 


22,080 

27 

5 

1 

1 

17,060 

1,625 


107,800 


Estimated  valae  of  above  freights  (in  round  nnmbers),  $10,480,000. 

In  addition  to  the  above,  laree  quantities  of  timber  are  carried  down  these  streams 
to  sawmills  at  Apalachicoja  ana  Carrabelle,  Fla.,  of  which  no  value  is  Riven,  as  there 
seems  to  be  some  difficulty  in  keeping  a  record  of  the  amoimt  of  timber  rafted  down, 
bat  its  value  is  included  in  the  general  value  of  the  commerce  reported  for  Apalachi- 
cola  and  Carrabelle,  Fla. 


Q  6. 


IMPROVEMENT  OF  CHATTAHOOCHEE  RIVER,   GEORGIA  AND 

ALABAMA. 

For  descriptions  and  statements  of  project  see  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  page  309.  For  detailed  statements 
of  past  operations  see  Annual  Reports  of  the  Chief  of  Engineers  as 
follows:  1898,  pages  1388-1390;  1900,  pages  2107-2108;  1901,  pages 
1775-1777;  1902,  pages  1263-1264;  1903,  pages  1218-1219. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,   1904. 

• 

During  the  year  the  river  was  kept  free  from  snags,  this  work 
being  confined  almost  entirely  to  the  section  between  Columbus  and 
Eufaula.  At  Jennys  Island  and  Abercrombie's  bar,  channels  100  feet 
wide  and  4  feet  deep  were  dug  with  the  dipper  dredge  and  kept  open 
throughout  the  low-water  season,  all  dredged  material  being  piled 
alongside  cuts.  At  the  beginning  of  the  present  low-water  season 
these  channels  had  shoaled  to  3  feet.  In  the  Town  reach,  3  miles 
long,  between  Columbus  and  Mary  Freeman's  bar,  a  system  of  jetties 
was  partially  constructed,  two-thirds  of  the  reach  being  completed. 
The  jetties,  about  160  feet  long,  5  feet  wide,  and  2  feet  above  low 
water,  spaced  600  feet  apart,  are  constructed  of  two  lines  of  round 

?iles  5  feet  apart,  filled  with  alternate  layers  of  brush  and  stone, 
he  piles  in  each  row  are  spaced  6  feet  center  to  center  and  are 
beld  together  by  a  waling  piece  bolted  to  the  tops  of  the  piles,  and 
the  two  rows  of  piling  are  held  together  by  ties  oolted  to  the  waling 
strips.  The  piles  were  driven  with  a  driver  belonging  to  the  improve- 
ment mounted  on  a  hired  barge;  one  of  the  snag  boats  and  the  two 
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rock  Imrgcs  were  employed  in  transporting  materials  for  the  jettin 
the  rock  was  quarried  in  the  river  bed  below  the  falls  at  Columbi 
and  the  bi-ush  was  cut  below  Mary  Freeman's  bar.  These  jetties  ha 
maintained  the  channel  in  good  condition,  and  when  exten(ied  to  Ma 
Freeman's  liar  will  complete  the  improvement  of  Town  reach. 
The  following  is  a  detailed  statement  of  the  season's  work: 

Overhanging  trees  removed f! 

Overlmnging  trees  trimme(i 

Ix>g8  removed  from  river 

Stum|)6  on  Iwuik  cut  level 

8nag8  remov(?d  from  river 1,3 

All  at  a  coHt  of  $1,476.54. 

Dredging  ;i5,928  cubic  yards  of  sand  and  gravel,  at  a  cost  of  $2,840.58,  or  appro: 
niately  0.079  cents  per  cubic  yani. 

Constructing  3,016  linear  feet  of  jetty,  at  a  cost  of  $13,791.04,  or  approximate 
$4.57  per  linear  foot. 

Under  contract  with  M.  A.  Sweeney  Ship  Yard  and  Foundry  Con 
pany,  of  Jeffersonville,  Ind.,  2  dump  scowh,  1  Imrge  with  sand  pum] 
and  1  towboat  have  been  completed  and  delivered. 

On  May  31,  1904,  an  allotment  was  made  from  the  funds  appropr 
ated  by  the  river  and  harlx)r  act  of  April  28,  1904,  for  the  restoratio 
and  maintenance  of  this  improvement. 

RECX)MMENDATION8  AND   ESTIMATES. 

In  addition  to  work  for  which  funds  have  already  been  provided,  tfa 
following  is  of  immediate  importance  and  is  recommended: 

Works  of  regulation  should  be  built  at  the  following  places  whei 
the  river  has  excessive  width,  viz:  Jennys  Island,  Mound  tair,  Abei 
crombie\s  Imr,  Woolfolks  Bend,  Slick  bluff.  Shell  Creek,  Gunboc 
shoals,  Francis  Bend,  and  Smiths  Bend;  and  in  most  of  these  place 
those  works  should  Ik*  assisted  by  dredging;  rock  and  marl  reel 
should  1)0  removed  at  Slick  Bluff,  Kock  Island,  King's  rock,  and  othe 
less  important  |)oints. 

The  river  should  l>e  inainUiined  clear  of  snags  and  other  siniila 
obstructions  at  all  times. 

It  is  proposed  to  apply  the  available  funds,  including  the  allotmen 
alwve  mentioned,  to  reimiring  and  extending  the  system  of  ietties  i 
the  Town  reach,  to  rei>jiiring  other  works  of  regulation,  to  dredeinj 
at  Jennys  Island  and  Aliercrombie's  bar.  and  to  such  other  work  a 
may  Im»  necessary  to  keep  the  channel  open. 

It  is  proposed  to  apply  th<»  additional  funds  recommended  as  follows 

Construction  oi  pilo-<iri vor  l^arjrt^ $2,  OO 

i  >{M'ratin^  niiaj:  Inwitn  Flint  and  f  luittnhiHtrfur 15, 0(1 

()l>eratinK  (lipjHT  tlntljje 6,00 

( )peratinjr  Hut'tion  drtMl^ro 6,  OO 

( >|H'rating:  towlxwit 0,  OC 

Ko|»air8  to  works  of  contrut'tion 10,  OC 

RnildinK  aiiditioniil  works  of  roiitrartion 60,  OC 

Kcmovinp  nn'k  ami  marl  iveii*  (tlrillin^and  l>la«iting) 10,00 

Kepaiftf  and  i-are  oi  plant ,^ 10.  OO 

Total 125,0(1 
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Mofwy  Mfiift'ttN'nt, 

July  I.  nicn.  iMilantv  iinox|>enfliN| |7:i,HM).K2 

AiiKiuiit  all4itt4«il  fnini  appnipriation  for  tiiAiiiU*naiicv  of  rivi*r  ami  harlMir 
iiii|irov«MiH*iit,  tu-i  of  April  28.  MUM .12,  AM).  00 

106. 000.  M2 
Jiiiif*  .'U).  HNVl.  atiumnt  ex|M*ncU^I  <liirinK  (iMml  ymr: 

Kor  workn  of  impn>vt^iH*iit $i:{,  791. 04 

For  nuuiitenamv  of  inipn>vt*iiK*tit .S2.  OHH.  .'12 

rtft.  8H0. 3ft 


Jul V  1 ,  IWM,  l«UfHv  unextM'tiac*<l 40.  720. 4« 

July  1,  IWM,  outHUndinK  lUhilitUfi 3,He2.79 

July  1.  IWM.  Ittlamv  avaiUhle 37.027.67 


Amount  that  can  Im*  pmtltahly  ozpen<l4*<l  in  dural  yt«ar  fmlinir  June  30. 
not,  ill  aiklition  to  tlu*  )ialan<v  unfX|ieniU*«l  July  1.  IINM: 

For  m  orki*  of  iiiipri»venient $70, 00l>.  00 

For  niaint<*uaiH<e  of  impn»vfnient fift,  000. 00 

Su)iiiiitt4»il  ill  «^iuiplian4v  with  rtH|uin*nH*nti«  of  miudry  rivil  art  of  June 
4.  im<7.  anil  of  MMiion  7  of  the  nver  ami  liarbor  ai*t  of  1H99. 


125, 000. 00 


\ri'IIOI*lll  ATIOXH. 


Fehnuirv  24.  IXW r.*. 0«»0. 00     AujrOUt  18,  IHJM »|25, 000. 00 


June2;i.  lJ^74. 

Man  h  ;<.  ih::» 

AukMiM  14.  I^Tii 


June  3,  18MH ^20, 000. 00 

":»2. 000.  <WI     March  H,  !«•»» ft  45. 000. 00 

June  i:?.  MI02 100.000.00 


Juiif  1?«.  1H7H IH,  000. 00  .\ mount  of  uiiex|ien(UN|  lial- 

Man*h  'X  l^7M |.\ <10I>.  <I0  ann»  tniiififem'tl  from  a|»- 

June  4.  1HM» 20.  tUN).  («)  .  pmpriation     for    t*hatU- 

Man-h  :«.  IHSI 2<».  UH».  00  '  liiMN*hit*    River.    lietwi<en 

AuKU^t  2.  1HH2 Z\  OiK».  <10  Went  Point  ami  Franklin.            2H0. 78 

July  5.  1KH4 :iS.  000. 00  April   2H.    lum     (allotment 

AiiiiiM  .%.  I  Kvi 2i».  tMiO.  m        iiuule  Mav  31,  IWM ) :«,  tWi.  00 

Au«u-t  11.  lv*H 2i».iM».«lO  

SepleniUT  P.».  is'Hi 20.U10.00  ToUl <* 489, tKIO.  78 

July  i;i,  1892 20. 000.  W) 


«i»1IMIKilM     oT^TtoTill* 

The  iitfiimenv  intenftti«(l  nn  thin  river  i^  chieOy  cotton,  naval  rtoroff,  anri  fR^neral 
mm  ham  1  in-  Th«*  ri\er  nin«  thn>u|{h  a  iie«iion  of  country  when*  then*  an*  nut  few 
niilr»aiU  ( none  |«rallel  with  the  river),  ami  the  |i«N*pli>  ih*|ieml  larv«*ly  on  the  NiatK 
ftir  ihnr  mipplu***.     Tlirn*  ip  alMi  a  lar){«*  |ianw?nm*r  trwttit*  on  the  river. 

Tht*«-«»ininen'ial  •tatifttie«  for  the  riuittah<MK*lii>«*  Kiver  an*  *to  mmltimni  with  tlunn* 
of  thf  Flint  ami  A|«la«'hif>>laaml  up|«rrhi|MilA  rivenithatan*|iitnitii»n  ii«ini|Mml»le. 
aii«l  n*ffn*ti(*i>  if*  ma<le  ti»  n*|M>rt  U|miii  Rint  ami  up|i«*r  (*hi|Mila  ri\er  impmvementii 
for  liftmli^l  fitatiMi<v. 

('(•lumlMifi.  da.,  at  the  hea«l  of  tuiviieatifin,  with  itn  mairnitlivnt  mater  |Miwer.  i* 
raphll)  U^imiiiitr  «aie  ttf  tin*  t;n«tei»t  manafarturintf  ivnten^  of  the  S<iuth.  ami.  with 
th«*  Kiiiijtlftitin  of  the  deep  mater  liarUir  pn»i«xii'«rat  the  nnMith  «»f  thii*  r>yMeni  of 
riviT*.  the  iniportam***  of  tnin  impnivetm*nt  will  U*  irreatlv  im'niiM'<it. 


'■  Allt»tti<il  fmiii  Appnipriati«»n«  ainmiratiii|c  (7o.0iii)  fiir  inipn>%*inK  Chattah<HH-hee 
ami  Flint  nvrm 

''  l^nfimit  im'luile$ri.<Mittnt»tte«l  fur  ex|«'ii>litnn*U'tmi*eii  Wiiit  I'nintaiiil  Franklin. 

''Of  thipi  amtNint  12.000  tappmpr latum  of  Fehruary  24,  lK:i5)  wan  i-amed  ti.\  th^ 
anriilun  fuoil. 
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Q7. 

IMPROVEMENT  OF  CHOCTAWHATCHEE  RIVER,  FLORIDA  AND 

ALABAMA. 

For  description,  statements  of  project,  and  ori^nal  and  present 
conditions,  see  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  311. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Between  Newton,  Ala.,  and  Geneva,  Ala.,  the  snag  boat  ChactwW" 
hatchee  worked  over  the  river  from  Geneva  to  the  foot  of  the  marl 
shoals  above  Pates  Landing,  removing  only  such  obstructions  as  actu- 
ally interfered  with  navigation,  as  it  was  desired  to  carry  the  work  as 
far  up  the  river  as  possible. 

The  shoal  water  above  Pates  Landing  seriously  interfered  with  opera- 
tions, and  only  work  necessary  to  enable  the  snag  boat  to  reach  the 
foot  of  the  shoals  was  done,  as  she  was  aground  much  of  the  time. 
From  this  point  the  improvement  was  extended  about  3  miles  farther 
upstream  and  a  channel  40  feet  wide  and  3  feet  deep  excavated  through 
5  shoals  and  part  of  a  sixth.  In  making  these  channels  the  marl  was 
broken  up  by  blasting,  removed  by  hand,  and  placed  in  dams  at  the 
foot  of  the  sBoals  to  hold  the  water  up  on  the  shoals. 

The  work  done  was  as  follows: 

Overhanging  trees  removed 636 

Overhanging  trees  trimmed 160 

Logs  removed  from  bank 146 

Stumps  on  bank  cut  level 36 

Snags  removed  from  river 737 

Logs  removed  from  river 77 

Marl  removed,  cubic  yards 252 

Wood  cut  by  party,  cords 34 

Hiver  worked  over,  miles 30 

GENERAL   IMPROVEMENT. 

The  channel  through  the  bar  at  the  mouth  of  the  river  (Cypress  Top) 
was  completed  July  31, 1903,  and  in  January,  1904,  some  repairs  were 
made  to  bulkhead  where  damaged  by  a  severe  storm.  This  channel  is 
60  feet  wide,  5i  feet  deep,  and  about  1,200  feet  long,  with  timber 
bulkheads  on  each  side,  which,  together  with  methods  of  work,  are 
described  in  the  Report  of  the  Chief  of  Engineers  for  1903,  page  1221. 

The  work  done  during  the  year  was  as  follows: 

Dredginp,  cubic  yards 3, 205 

Bulkhead  constructed,  linear  feet 800 

Large  cypress  logs  removed  during  dredging 5 

Upon  completion  of  the  channel  at  Cypress  Top  the  snag  boat  E»cam- 
hia  commenced  work  at  the  mouth  of  tne  river  and  removed  obstruc- 
tions a.s  far  as  available  funds  permitted.  When  operations  were 
suspended  53i  miles  had  been  improved  and  the  following  work  done: 

Snags  remove<l  from  river 285 

Logs  remove<i  from  river 918 

Stumps  on  bank  cut  level 6 

Overhanging  trees  removed 337 

Wood  cut  by  party,  cords ,,,,.,,.,.,,,.     31 

At  a  total  cost  of  $1,300. 
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KKfX>3M3MKNI>ATI(>NH  AND   KiHllMATKH. 

Tho  MH'tioii  of  the  river  lM»twecii  Newton  and  (leneva  in  conHidered 
unworthy  of  improvement,  and  no  further  work  u|N)n  it  in  rei*om- 
meiHl«*<l.  li4»low  (tenevH  tho  river  should  \w  ke^>t  clear  of  all  olintnic- 
tions  to  provide  pro|>er  facilities  for  tho  ffrowmf;  (*<»mmem*  on  thin 
river  and  it^  tributary •  the  Holmes  River.  There  are  now  four  st4»ani- 
Uiat^  enini^Hi  in  this  4*onniierct\ 

The  enann«*l  a<*n>ss  th(>  Iwr  at  Cvpress  Tot)  should  lio  maintained 
and  d«H»|N»niHl  to  afford  pn>|N»r  facilities  for  tne  tuf^  enga)^  in  tho 
lanr«»  lumlier  trade  of  the  river. 

On  .Mav  <U,  P«nk|«  an  allotment  of  $;MnH)  was  nuule  from  the  appro- 
priation /or  emerp*nci4^  in  river  and  harlNir  works,  act  of  June  18, 
llNi^,  for  niiiint4*nanc*t\  with  which  it  is  pn)|)osed  to  oiM*rat4»  a  sna|r 
iNiut  durin^r  u  |Nirt  of  the  coming;  low-water  season  f(»r  ttie  n>moval  of 
ol>st  met  ions  from  the  riv«»r. 

The  additional  funtis  nvonmiendini  for  appnipriation  are  for  the 
river  Udow  (teneva  onlv,  and  it  is  pro|iomHl  to  apply  them  to  n^niov- 
in^f  olistructions  from  (leneva  t4>  the  mouth  and  to  maintaininjf  and 
dis*iH*nin^  the  channel  at  (\vpn*ssTop. 

Snoulfi  (*ongn«Hs  make  any  funds  anplii-ahle  to  the  MM*tion  a!N>vo 
(teneva,  as  has  In^eii  done  hen^tofore,  the  appnijiriation  for  the  river 
shouki  In*  increastnl  hv  the  amount  so  made  availahle. 

Sim»-KK\    !CKWn»N'    \SU  <fKNKVA. 

July  I .  IKiKt.  IttlAnoi*  uiii*x|x*ii(lr«t |ft,  fCtO.  A6 

Jiiii«*  'M\  P.MM,  aiiKiimt  i*x|«*ntlt^l  iliirintc  flni^ftl  year  for  niaint4»nan«v  of 

iiiipnivriiMMit 5, 3HH,  86 

Jiilv  I.  n*m.  tMilmio*  iitM*xni*n(l4<«t 270.  70 

July  K  MMM.  .lUlKUmlinir  lululititi* A*l.\t 

July  I.  IWM.  UlmiMva\ailfthli* 2*JM.AM 

rrrKn»i  T^»r  oiTurr. 

July  I.  P*«,  li^laiMv  unex|H*n*l«Ml $1, 2Srt.  HH 

Jurif  :H).  P.mm.  aii.iiunt  <*x|ii*n<l«Hl  iluriiiK  fiMul  yt«r,  for  nmintemimv  of 

ini|»niv«>uifnt 1, 1!S6.  HH 

itKNKMAI.    mmoVKMICNT. 

July  1.  VMX\,  tittUniv  unex|ion<tiil r-*.  0(10. 00 

Amount  alloitol  fnnii  «i>t>n»|>rUtiou  for  nijiintenftiici*(»f  ri\'fr  an<i  ImrNir 
iui|»nt\rtiH*nt,  •i-l  of  Jum?  i:i,  \W2 .1. 000. 00 

A.  OIN).  00 
JutH*  .'HI.  IMVI.  ainiMint  (*x|i«*titli<«l  iluriiii;  fimTsI  ymt  for  uiaintenaiKv  of 

iin|»r«*v«*ni«*nt 1',  000. 00 


July  I .  I WM.  I«l«ii<v  utM'X|«*n<U^I :i, Oiio.  00 

Ann  Hint  lliat  can  U*  pntllulily  4*xp(*ntl<'«l  U*I«)W  <  ten«'%-a  in  fiMml  yi-amnl- 
ing  JuiH*  .10.  IMitl.  fi»r  mmiitfiiaiHi*  of  itiipn>vi*ni4*iit,  in  aiMition  to  tin* 

halant^uiirx|ienilr<l  July  I.  IfUM IVuin.i© 

ISalmitlMl  in  mni|iliati«v  » ith  r«^|uin*iii«*ntii  *»{  miinlr)  rivil  act  of  Jum*  4, 
7,  and  of  prrl ii4i  7  «if  tin*  riv«*r  anil  harlior  act  uf  18l<9. 
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APPROPRIATIONS. 


MarchS,  1833 $5,000.00 

June  15,  1844 10,000.00 

June25,  1874 5,000.00 

March  3,  1875 5,000.00 

Augii8t4,  1876 5,000.00 

March  3,  1879 5,000.00 

June  14,  1880 7,000.00 

March  3,  1881 10,000.00 

August  2, 1882 a  18, 000. 00 

July5,  1884 15,000.00 

Aug:u8t5,  1886 15,000.00 

August  11,  1888 10,000.00 

September  19,  1890 12,500.00 


July  13,  1892 $12,500.00 

August  18,  1894 6, 000. 00 

June3,  1896 5,000.00 

March  3,  1899 16,000.00 

June  13,  1902 16,000.00 

June  13, 1902  (allotment  made 

May  31,  1904) 3,000.00 

Total 181,000.00 

Carried  to  the  surplus  fund, 
1852 2,123.38 

Balance 178,876.62 


CX)MMfiRCIAL  8TATI8TICB. 


The  commerce  of  this  stream  is  mainly  saw  logs,  timber,  naval  stores,  and  general 
merchandise,  the  value  of  which  for  the  fiscal  year  ending  June  30,  1904,  is  esti- 
mated to  be  about  $1,500,000. 


Q  8. 

IMPROVEMENT  OF  LAGRANGE  BAYOU,  FU)RIDA,  INCLUDING  HOLMES 
RIVER,  FLORIDA,  FROM  VERNON  TO  ITS  MOUTH. 

For  descriptive  statement  of  conditions  and  project  see  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  312. 

OPERATIONS   DURING   THE   FISCAL  YEAR   ENDING   JUNE   30,  1904. 

With  the  snagboat  EHcaiahut  the  river  was  cleared  of  obstructions 
from  the  mouth  to  Vernon,  as  well  as  available  funds  permitted,  and 
at  Winding  Blades  a  channel  33  feet  wide,  6  feet  deep,  and  30  feet 
long  was  cut  across  the  point  to  avoid  the  sharp  bend. 

The  work  done  was  as  follows: 

Length  of  river  worked  over milefi. .  25 

Snags  removed  from  river 408 

Logs  removed  from  river 507 

Overhanging  trees  removed  from  river 322 

Overhanging  trees  trimmed 41 

Stumps  on  Imnk  cut  level 110 

Bushes  (!Ut 1, 165 

Woo<i  cut,  cords 6 

At  a  total  cost  of  $2,070. 

RECOMMENDATIONS  AND  ESTIMATES. 

As  a  considerable  commerce  has  sprung  up  on  this  stream  between 
Vernon  and  Pensacola,  it  should  be  cleared  of  obstructions  and  main- 
tained in  this  condition.     The  funds  reconunended  are  to  l)e  applied 

to  this  work. 

■_ . ...  • 

o  Does  not  include  $2,000  allotted  for  exi)enditure  on  Holmes  River. 
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Money  statement. 

July  1,  1903,  balance  unexpended $2,070.20 

Jane  30,  1904,  amoont  expended  during  fiscal  year,  for  niaintenancc  of 
improvement 2, 070. 20 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 4,000.00 
Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


August  2, 1882 «|2,000 

August  5, 1886 2,000 

August  11, 1888 3,000 

September  19, 1890 3,000 

Total ^10,000 


CX)MMERCIAL  STATISTICS. 


The  commerce  of  this  stream  consists  of  cotton,  turpentine,  rosin,  molasses,  honey, 
and  miscellaneous  articles,  which  are  carried  by  water  to  Pensacola  to  market,  four 
steamers  being  engaged  in  the  trade,  the  value  of  which  in  1904  is  estimated  at 
$400,000. 


Q  9. 

IMPROVEMENT  OF  PENSACOLA  HARBOR,  FLORIDA. 

For  description  of  original  condition  of  the  improvement,  project, 
and  work  done  sec  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  313. 

OPEKATIONB  DURING  THE   FISCAL  TEAR  ENDING  JUNE  30,    1904. 

Work  during  the  year  has  been  confined  to  care  and  preservation  of 
property  and  to  examinations  of  Caucus  channel  to  determine  the 

Erogress  of  the  shoaling.  At  the  beginning  of  the  year  this  channel 
ad  a  minimum  low  water  depth  of  29  feet  for  an  estimated  width  of 
100  feet,  but  an  examination  made  on  June  8,  1904,  indicates  that  the 
present  low-water  depth  has  been  reduced  to  less  than  27  feet  and  the 
corresponding  width  to  less  than  100  feet.  As  the  large  bunker  coal 
trade  of  Pensacola  requires  a  draft  of  at  least  28  feet,  the  shoaling  has 
reached  a  point  where  the  commerce  and  reputation  of  Pensacola  as  a 
deep-water  harbor  may  be  seriously  injured  at  any  time  by  the  ground- 
ing of  a  vessel  in  the  channel,  and  negotiations  are  in  progress  to 
secure  a  dredge  for  immediate  work  on  the  channel,  as  the  dredge 
l)elonging  to  the  improvement  will  not  be  available  for  some  months 
to  come.  It  was  expected  that  no  dredging  would  be  required  before 
the  dredge  now  building  for  Pensacola  Harbor  was  available,  and  such 
would  have  l)een  the  case  had  this  dredge  been  completed  May  31, 1904, 
ss  required  by  the  terms  of  the  contract. 

'Allotted  from  appropriation  of  |)2(),(X)0  for  improvinj?  CluK^tawhat^'hee  River. 
*0f  this  amount  there  was  returned  to  the  Treasury  $4,S39.20,  which  waa  reappro- 
prialed  by  act  of  March  3,  1S99. 
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REGOBfMENDATIONS. 

The  Caucus  channel  should  be  restored  to  its  full  projected  depth 
for  a  width  of  at  least  1(X)  feet  as  soon  as  possible,  and  provision  should 
be  made  for  the  continuous  operation  of  the  new  dredge  building  for 
improvement  as  soon  as  she  becomes  available.  Until  the  channel  has 
been  put  in  good  condition  she  should  be  worked  to  her  maximum 
capacity  day  and  night. 

It  is  proposed  to  apply  the  available  funds  to  dredging  the  Oaucus 
channel,  by  contract  or  with  Government  plant,  and  to  apply  the  addi- 
tional appropriations  recommended  to  work  on  the  approved  project 
with  the  dreage  now  building  for  the  improvement. 

Money  statement. 

July  1,  1903,  balance  unexpended 109,150.09 

June  3(),  1904,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 1, 303.  71 

July  1 ,  1904,  Imlance  unexpended 67, 846. 38 

July  1,  outfltanding  liabilities 160.  35 

July  1,  1904,  balance  available -67,686.08 

=  ij 

Amount  (estimated )  required  for  completion  of  existing  project 310, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $76, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

125,000.00 

Submitted  in  compliance  with  retjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


June  18,  1878 $20,000 

March  3,  1879 10, 000 

June  14,  1880 40,000 

March  3,  1881 20,000 

August2,  1882 50,000 

July  5,  1884 55,000 

AugU8t5,  1886 20,000 

August  11,  1888 35,000 

Septemlwr  19,  1890 25,000 


July  13,  1892 $75,000 

August  18,  1894 100,  OOq 

June  3,  1896 200,000 

March  3,  1899 70,000 

June  6,  1900  (allotment ) 5, 000 

June  13,  1902 «220,000 

Total 945,000 


(XIMMKRCIAL  STATISfTIO*. 

The  following  information  has  l)een  obtained  from  the  colkn^tor  of  customs,  port 
of  Pensacola,  Fla. : 

Exports  to  foreign  iwrts $15, 89:^,  456, 00 

Exports  to  coastwise  ports ( ^) 

Imports  from  foreign  ix>rts 568,  722. 52 

Duties  on  imports  and  miscellaneous  colUvtions 7, 906. 28 

Total 576,628.78 

A  Includes  $150,000  appropriated  for  construction  of  seagoing  driMlge. 
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VeaeLs  entered  f  rom— 

Foreign  ports 

Coastwise  ports 

Total 

Venels  cleared  f or— 

Foreign  ports 

Coastwise  ports 

Totol 

Steam  vessels  employed  in  traffic  of  port 
Sidl  Teasels  employed  in  traffic  of  port. . . 

Total.....' 


151 


Amount  of  fees,  dues,  and  duties  paid  during  the  year,  $31,871.78. 

Freight  carried. 


Nnmber. 

Tons. 

856 
156 

499,562 
268,662 

512 

768,224 

418 
65 

639.543 
61,143 

483 

700.686 

37 
114 

3.215 
3,902 

7,117 


Articles. 


Lomber  and  timber feet  B.  M . . 

Boain barrels.. 

Spirits firallons. . 


Spiriti 
Cottoi 


m bales. 

Coal tons. 

Miscellaneous 


Total. 


Quantity. 


174,190,000 
155,269 
257,102 
127,968 
808,876 


Value. 


92,840.768 
464,729 
147,484 

7,884,293 
748,925 

3,807,262 


15,893,456 


Q  lo. 

IMPROVEMENT  OF  ESCAMBIA  AND  CONECUtt  RIVERS,  FLORIDA. 

For  description  of  this  waterway  and  statements  of  condition  and 
project  see  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  315. 

The  object  of  the  improvement  is  to  keep  open  a  channel  suitable 
for  the  safe  passage  of  rafts  and  logs  during  low  stages  of  the  river, 
and  to  enable  tugs  to  cross  the  bar  at  the  river's  mouth  to  handle  the 
raft  timber.  This  object  has  been  accomplished  once,  but  the  improve- 
ment has  since  deteriorated  greatly. 

OPERATIONS  DURING  THE   FISCAL  YEAR   ENDING  JUNE  30,    1904. 

Due  to  lack  of  funds,  work  has  been  confined  to  care  and  preserva- 
tion of  plant.  The  snag  boat  and  dredge  belonging  to  this  improve- 
ment were  employed  on  the  Choctawhatchee  and  Holmes  rivers. 


RECOMMENDATIONS  AND   ESTIMATES. 

The  bar  at  the  mouth  of  the  river  should  be  redredged  to  permit  the 
entrance  of  tugs  to  secure  the  rafts,  which  they  tow  to  Pensacola,  as 
these  rafts  now  have  to  be  floated  out  over  the  bar,  involving  serious 
delavs  and  losses.  The  river  should  also  be  kept  in  good  condition  for 
rafting,  as  the  output  of  this  river  forms  a  large  part  of  the  lumber 
trade  of  Pensacola.  This  work  will  require  the  continuous  operation 
of  the  snag  boat  and  dredge. 


1782      BISI^OBD  OF  TH2  OHXBF  OF  fiHGINEEES,  V.  S.  ARMY. 


It  is  proposed  to  appl}'  the  additional  appropriations  recommended 
as  follows: 

Dredging  channel  over  bar $12, 000 

Operation  of  snag  boat 10, 000 

Total 22,000 

Moiiey  atdtement. 

July  1,  1903,  balance  unexpended |l,  214. 31 

June  30,  1904,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 455. 01 


July  1,  1904,  balance  unexpended  .. 
July  1, 1904,  outstanding  liabilities. 


July  1 ,  1904,  balance  available 


759.30 
49.50 


709.80 


Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintimance  of  improvement,  in  addition  to  the  luilauce 
unex|K»nded  July  1 ,  ItKM 22, 000. 00 

SubmittcHl  in  crompliancc  with  re<|uinMnentsof  Hundry  civil  act  of  June  4, 
1897,  and  of  secttion  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


For  Escambia  River: 

March  2,  1833 

July  2,1836 

June  14,  1880 

March  3,  1881 

July  5.  1884 

For  Ksi'ambia  and  Conecuh  riv- 
ersi 

August  2, 1882 

July  5,  1884 

August  5,  1886 

August  11,1888 

September  19,  1890 

July  13,1892 


15,000 
5,500 
8,000 
5,000 
3,000 


12,000 
12,000 
12,000 
10,000 
7,500 
8,000 


For  Escambia  and  Conecuh  riv- 
ers—Continued. 

August  18. 1894 $6,000 

June3,  1896 4.000 

March  3,  1899 5,000 

June  6,  1890  (allotted  fnmi 

emergency  act) 1,500 

June  13, 1902 5,000 


Total 109,500 

Carried  to  the  surplus  fund, 

1838 5,500 


Balance 104,000 


COMMERCIAL  STATISTICS. 


The  commerce  of  this  stream  is  mainly  timlK»r,  lumber,  and  saw  logs.  It  is 
rc|M)rte<l  vu^  In'ing  valued  at  about  <)0  per  cent  of  the  timljer  export  trade  of  Pensat^^la, 
or,  in  round  nuujl)ers,  $1,704,500. 


Q  II. 

IMPROVEMENT  OF  ALABAMA  RIVER,  ALABAMA. 

For  description,  statements  of  pjust  and  present  conditions,  and  proj- 
e<-t  see  Annual  Itepoil  of  the  Chief  of  En^ineei's  for  1904,  paj^e  816. 
Previous  operations  upon  this  river  will  be  found  in  Annual  Keiwrt^  of 
the  Chief  of  Eng-ineei-sas  follows:  1896,  pag(\s  13t)7  et  seq. ;  1898,  pages 
1406  ot  seq.;  1899,  pages  1677  et  seq.;  1900,  pages  2133  et  seq.;  1901, 
pages  1786  et  seq. ;  1902,  pages  1272-1273,  and  1903,  page  1228. 
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OPERATIONS  DURING  FISCAL  YEAK  ENDING  JUNE  30,  1904. 

The  snag  boat  Wm.  J.  Tminiiig  was  employed  throughout  the  low- 
water  season  removing  obstructions  from  the  river,  tne  greater  part 
of  the  work  being  required  in  the  Dixie  Cut-off  at  the  head  of  Tait 
shoals.  This  cut-off  is  about  750  feet  long,  and  it  has,  by  breaking 
across  a  narrow  point  at  the  extremities  of  a  long  bend,  cut  out  about 
5  miles  of  the  original  river,  which  has  shoaled  very  rapidly.  After 
completing  work  at  the  cut-off,  the  Twim^ig  workea  up  the  river  to 
Selma,  returned  down  the  river  to  Mobife,  where  she  was  docked  for 
minor  repairs,  and  then  worked  up  the  river  again  to  Montgomery. 

The  following  is  a  statement  of  the  season's  work: 

Overhani^ing  trees  removed 332 

Overhansrinff  trees  trimmed 455 

Logs  on  bank  cut  up 18 

Stmnps  removed  from  bank 44 

Stamps  removed  from  river 43 

Hnags  removed  from  river 447 

Logs  and  trees  removed  from  river 12 

Deadheads  removeii  from  river 73 

Driven  piling  removed  from  river 17 

Drift  piles  dislodged  and  broken  up acres. .      2 

At  a  total  cost  of  $6,098.52. 

All  the  stumps,  snags,  logs,  and  trees  removed  at  the  Dixie  Cut-off 
were  very  ferge,  heavy,  and  exceedingly  troublesome  to  handle,  and 
the  work  there  was  subject  to  frequent  interruptions  from  passing 
boats  and  rafts. 

During  the  month  of  June,  1904,  the  Twining  has  been  partially 
overhauled  and  the  repairs  necessary  to  put  her  in  condition  for  the 
season  are  still  in  progress. 

To  preserve  the  plant  belonging  to  the  improvement  the  hull  of 
dredge  was  recalked  and  new  canvas  roof  put  on.  The  decks  and  house 
of  the  pile-driver  barge  were  repaired  and  a  storage  room  added  to 
receive  the  serviceable  tools  ana  other  property  stored  on  the  old 
quarterboat  which  had  been  condemned.  The  materials  of  the  house 
of  this  quarterboat  were  used  in  constructing  the  storeroom. 

Due  to  lack  of  funds,  no  contraction  works  were  built  during  the 
year  and  no  repairs  were  made  to  those  previously  constructed. 

In  January,  1903,  the  towboat  Jo/m  MiU^  was  loaned  temporarily 
to  Capt.  William  E.  Craighill,  Corps  of  Engineers,  for  work  on  the 
Warnor  River,  and  as  no  funds  were  available  to  keep  her  employed 
on  this  river  during  the  year  she  is  still  retained  by  Captain  Craighill. 

RECOMMENDATIONS  AND   ESTIMATES. 

Snagging  operations  should  be  continued;  the  old  works  of  regula- 
tion should  te  repaired  or  rebuilt  where  necessary;  new  works  of 
regulation  should  be  constructed  at  once  at  Upper  Gause  bar,  Gardnei*s 
Island,  Mary  Taylors  bar,  and  Silver  CreeK  shoals,  and  dredging 
should  be  carried  on  in  connection  with  all  these  works  of  regulation. 

In  recent  years  the  funds  available  have  been  insufficient  for  main- 
tenance and  no  material  benefits  can  be  had  unless  suflBciently  large 
appropriations  are  made  to  permit  a  vigorous  prosecution  of  the 
improvement. 
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On  May  31,  1904,  an  allotment  of  $4,000  was  made  from  the  appro- 
priation for  emergencies  in  river  and  harbor  works,  act  of  June  13, 
1902,  for  restoration  and  maintenance. 

It  is  proposed  to  apply  all  funds  available  to  snagging  operationn, 
and  the  funds  recommended  for  appropriation  to  snagging  operationd, 
to  repair  and  construction  of  works  of  regulation,  and  to  dredginfj^, 
including  the  construction  of  a  suitable  hydraulic  dredge  for  this 
purpose. 

Mfmey  staiement. 

July  1,  1903,  balance  unexpended $14,729.42 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  19(^ 4,  OOO.  00 

18, 729. 42 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 10, 282. 09 

July  1,  1904,  balance  unexpended 8,447.33 

July  1,  1904,  outstanding  liabilitieH 1,066.08 

July  1,  1904,  balance  available 7,381.25 

Amount  (estimated)  required  for  completion  of  existing  project 176, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $100, 000. 00 

For  maintenance  of  improvement 25, 000. 00 

125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


June  18, 1878 $25,000 

March  3,  1879 30,000 

June  14, 1880 25,000 

March  3,  1881 20,000 

AugUHt2,  1882 20,000 

July  5,  1884 10,000 

August  5, 1886 15,000 

AugUHt  11,  1888 20,000 

September  19,  1890 20,000 


July  13,  1892 $70,000 

August  18. 1894 50, 000 

June  3,  1896 40, 000 

March3,  1899 50,000 

June  13, 1902. . .   20, 000 

June  13,  1902  (allotment  nuule 

May  31,  1904) 4, 000 

Totol 419,000 


COMMKIU'IAL  KTATISTK^ 


Siairmmt  of  tnutitwM  done  tty  gteamlnxUM  plying  the  Alc^xima  River ^  Alnlmma,  rompilrd 

from  inforrnatioti  furnishefi  fry  ounrrn  of  mute. 


Rtem-whifl  }«te«in- 
tMiatji. 


Nettle  quill... 
CItj  of  Mobile. 


Mary* 

Ouachita  ^. 
tbaiget... 


tored     I 
toiinaKt'*     Uk1)(-    i  L(Mt«U'4l. 


Inrkni, 
'HfV  I  HO 


/>rf. 


2U9 


ao 

'JO 
10 


r. 
c 

4 

3 


Rotiiid 
tri|M«. 


Ik'twwn — 


TiO     Mobile  aiHl  St>lnia.  Ala 

46     Mobile   Mild    MontK>*tnfrv. 
i      AUl 


I*ai«en- 


4.6S1 


«  Laid  up. 


I*  No  n'tuniH. 
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Freight  carried. 


The  total  commerce  of  the  year  was  lees  than  during  the  previous  year,  dae  to  thi» 
unfavorable  condition  of  the  river. 

Very  laiye  quantities  of  eawn  and  hewn  timber,  saw  Iocs,  cord  wood,  etc.,  con- 
•isting  of  yellow  pine,  Bvcam'ire,  cottonwood,  popliu-,  and  asn,  are  barged  and  rafted 
down  tliie' stream  to  Monile,  Ala.,  but  the  amount  of  this  business  can  not  be  accu- 
rately stated,  as  the  statistics  of  the  port  of  Mottile  combine  the  receipts  from  thin 
stream  with  thoue  from  the  Tomhigbee  and  other  streams  tributary  to  that  port 


For  description  of  these  rivers  and  statements  of  past  and  present 
conditions  and  projeot  see  Annual  Report  of  the  Chief  of  Engineers 
for  190i,  page  317. 

The  survey  of  the  Coosa  River  required  by  the  river  and  harbor  act 
of  June  13,  1902,  was  completed  during  the  fiscal  year  and  report 
thereon  submitted  to  the  Chief  of  Engineers  on  June  30,  1904. 

(A)< 

OPEKATIOK8   DURINCl    FISCAL   YJIAR   ENDING   JUNE   30,  J904. 

Under  provisions  of  river  and  harbor  act  of  June  13. 1902,  expend- 
itures were  limited  to  that  part  of  the  improvement  between  Rome, 
Ga.,  and  Lock  4,  and  to  the  care  of  Government  property  belonging 
to  the  improvement. 
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The  new  hull  and  upper  works  for  the  towboat  Leota^  under  con- 
struction at  the  beginning  of  the  fiscal  year,  were  completed  suffi- 
ciently to  make  the  boat  available  and  she  was  put  in  commission.  On 
October  1,  1903,  she  left  Lock  4  with  the  dredge  and  two  barges  in 
tow  to  commence  work  on  the  river  })etween  Rome  and  Gadsden.  The 
dredge  was  dropped  at  a  bar  26  miles  below  Rome,  where  dredging 
had  been  suspended  in  1898,  and  the  towboat  and  barges  proceeded  to 
Blacks  Bluff,  4  miles  below  Rome,  to  commence  work  on  Horseleg 
shoals.  During  the  remainder  of  the  season  the  dredge  worked  over 
33  miles  of  river,  excavating  a  channel  to  a  minimum  width  of  40  feet 
and  a  low- water  depth  of  4  feet,  removing  a  quantity  of  sand  and  gravel 
estimated  at  25,000  cubic  yards.  In  addition  she  removed  53  snags 
from  the  channel  and  cut  48  overhanging  trees  on  the  banks  of  the 
river.  Work  on  the  improvement  of  Horseleg  shoals  was  coumienced 
on  October  10,  1903,  and  completed  on  December  19,  1903,  when  ope- 
rations were  suspended  for  the  scuson  on  account  of  cold  weather  and 
the  approach  of  the  high-water  season.  Nine  hundred  linear  feet  of 
cribwork  training  dam,  with  a  width  of  6  feet  and  an  average  depth 
of  4i  feet,  were  put  in  place  and  filled  with  riprap  stone  quarried  at 
Blacks  Bluff  and  estimated  at  910  cubic  yards.  After  suspension  of 
work  new  boilers  were  installed  on  the  towboat  at  Gadsden,  Ala.,  and 
the  plant  then  laid  up  at  Lock  3. 

On  June  20,  1904,  the  Lenta  with  the  dredge  and  two  barges  in  tow 
left  Lock  4  for  the  upper  river  to  conunence  work  on  the  channel 
l>etween  Rome,  Ga.,  and  Lock  4.  The  dredge  was  dropped  at  McCoy 
Island  shoal  to  begin  work  there  and  the  Leota  proceeded  to  Mill  shoal 
to  begin  work  of  repairing  old  works  of  regulation.  At  the  end  of 
the  fiscal  year  preliminary  operations  for  the  season's  work  were  in 
progress. 

A  watchman  was  in  charge  of  the  Government  property  at  Lock  4 
th/ou^hout  the  year  and  another  in  charge  of  the  fleet  at  Lock  3  during 
the  wmter  and  spring. 

RECOMMENDATIONS  AND  ESTIMATES. 

It  is  recommended  that  a  channel  for  4-foot  navigation  be  secured 
and  maintained  between  liome,  Ga.,  and  Lock 4,  Alabama;  that  Lock  4 
be  completed  with  necessiiry  modifications  to  provide  for  a  subsequent 
increase  in  lift  of  3  feet  should  the  improvement  of  the  Coosa  and  Ala- 
biuna  rivet's  for  a  0-foot  navigation  l>e  undertiiken  at  any  time  and  the 
deviation  of  Dam  4  }>e  required;  that  the  dam,  abutment,  and  levees  at 
Ijock  5  })e  constructed,  provision  being  made  for  the  subsequent  con- 
struction of  the  lock  should  the  improvement  of  the  lower  Coosa  for 
6-foot  navigation  be  underbiken  at  any  time. 

This  work  will  extend  navigation  to  the  site  of  Lock  5,  reaching 
Riverside  andC(K)sa  Valley  at  tne  crossings  of  the  Southern  and  Coosa 
Valley  railroads,  and  give  continuous  navigation  for  191  miles  below 
Rome,  (la.,  through  the  four  upj>er  locks. 

The  estimate  for  the  work  recommended  is  as  follows: 

Continuing  channel  work  In^tweon  R(>nio,  Ga.,  and  Ixx'k  4 |!50, 000. 00 

Completing  L(Kk  4 282,000.00 

Constructing  dam  at  eite  of  I>^ck  5 115, 000. 00 

Total 447,000.00 
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It  is  pn>|M)Mcd  to  apply  tin*  availahio  fuiulH  to  improving  tho  <*hanti«l 
lN>twm*ii  Komi%  (iu.«  am)  liock  4,  and  to  apply  tho  additional  amount 
n*<*uniin«*nde<l  to  the  furtbrr  inipn»viMncnt  and  niaintt^nanci*  of  tlir 
rhann«*l  lM»twiH»n  Ibmic,  (ta.«  and  Ijot'k  4,  to  coninlotine  lAH-k  4,  uml  to 
building  a  dam  without  KM*k  at  the  sito  prt>|K>!44Kl  for  Cock  5,  thr  ni*xt 
in  tin*  s<*ricH  In*Iow. 

July  1.  WWl,  I«lanct*iinrxprna4*«i. r.M,iKi:i.(M 

AtiiiMiiit  all<iiU'«l  fnmi  ft|»|ini|iriAti<iii   f(»r  tiiainteiuuHv  tif 

river  Aiul  Imrlmr  iiii|iMvi*iiifiit,  mri  nf  Jntit*  VA,  hKI^ |7,  AOU.  Ol> 

K4*<vi%'«<«l  fniiii  wit*  of  |)ni|iertv rjTi.  (U> 

7.  iV2ry.  A5 


JiiiM*  'M\  IINM,  Aim  unit  t*x|N*ii«liil  fItirifiK  llwml  yi«r.  for  iiuunU*tuui«v  nf 
iiii|iniv«»nH*iit 


I7.!<W.72 


July  1.  lliM.  I«iluntv  uni*xiN*uili*<l. 
July  1.  PNM.  iMitiitant tints  linliilitii' 

July  I.  I'MM.  I«ilaui*<*avttiiiil>li*  .. 


14.  L'7ft.  H7 

l.7:ii.a> 


lL\M4.tt2 


Amount  iii«iiniat4<«l  i  n^iuinnl  for  «*oni|iMiim  of  (•xit<tinKpmj«Tt 1, 14:t. 52^t.0U 

Amount  that  mn  U*  iimlitaMv  (•x|«'n«li<«l  in  HmhI  >i-ar  rntiiuK  June  'MK 
It^Hi,  ill  aiMitiiin  to  tin*  Uilaiitv  unrxiM'niU**!  Jiily  I',  \\M: 

For  viMfkH  of  iiii|ini\i*nii-nt $41^,  UHi.  u) 

Kiir  maintriiann*  of  tin|intvi*nu*nt 25,(MIU.  ui 

44H,OnO.OO 

Hul*tnitt«*«l  ill  foniiiliamvmitli  r«<i|uin*miMitf*of  hun«lry  civil  ai*l  of  Juih* 
4.  \s\t~,  un«l  «if  M«vtii»n  7  **i  \\iv  rikvr  ami  liarlN»raii  of  lMlt». 


API'HOPMUTIONH. 


Auinii*t  14,  lH7ri.   rio.fvm.no 

Juiii*  W  IhT: 7.\UH).U» 

Manli  :t.  I*»:'.»         4.\«W».(M» 

Julv  14.  l.KM» 7.%.U)ii.(Mi 

Manh.'i.  IHM       Wil.tMUVWi 

Aiitfti^t  iMvii* K\,  7UI.  (h) 

Julv  .%.  l.v*4 Ml,  tH»n.  til 

Aiitfu-t  •M^'*'* 4.%.<ii«Mm 

Aiiinif*!  II.  K""^ ui.iim.ui 

SiMiiinili«*r  r*.  lH!«i i:ii».mn>. tM) 

Julv  i:5.  isw i:to,iini,  INI 

Aui;u»<t  IH,  iH*M   lli).iiR).ni» 

Juiii- :{.  |H««;  rto.niNi.di 

M an  h  X  \s*vj 111.  «>■».  t>» 

Jmif  i:«.  nnr.» XVtum.  tMi 


Jum>  13, 1902,  amnaiit  nuule 
availalilt*  fnmi  l«>w<*r  (livi- 
Htm  of  river $10.01)0.00 

Ki*ti>iv«*«l  fn»ni  Nile**  of 
|»ro|M'rty 1,  44H.or> 

Jum*  i:i.  1)I01>  lallolniriil 
niailo  Mav  :il.  IWH  \ 7.  AOO.  00 


lA'^m  amount  tranv^'mMl  liv' 

act  of  June  i:i.  nun.',  to 

the  4  >o*iteiianla  ami  (*oo- 
fai«attf«*  river»« 


i.(k:t7.(MH.or> 


10.  INN).  IN) 


Total l.<r/7.fMM.li6 


omVRM  Ul.  MT«TIKTI<1l. 

<*omnMTi-ial  «tAti«tirf*  for  the  t\mtA  year  enilinir  Jum*  30.  1^*01.  fnmi»<lie*l  l*y  the 
<fe«irvia  ami  Alulainia  St«'anilNiat  (*-oni|iany,  of  Rome.  (ia..  an«i  the  |jithro|»*llatton 
I.11111I1  r  <'iiiii|«iny.  of  Kiven*iile.  Ala.,  an*  tfi%'en  in  the  fnllt»winte  tahle: 


M*-ni  wht-v-i  >i«miiii««i> 


Wllilri'    WajftMitl 

('ii«iii*«itiirM 

HfBtflltff 


I>riiM 


UllllUUO' 

l.l|{M 

l^wli^l 

KM 

•t 

Vi 

4* 

H 
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Freight  carried. 


Articleft. 


I  Quantity. 


Cotton bales. 

(^tton  f«etH! sacks. 

Cott»n-Hecd  meal do. . . 

FertiliscrH do. . . 

OatB do. . . 

Com do... 

Hay bales . 

Flour barrels. 

BiiRar do. . . 

MolasHOM do. . . 

Bagging rolls. 

Ties bundles. 

General  mercbandise Iiackages. 

Live  stock head . 

Lumber feet. 

Staves pieces. 

Provisions,  case  gtKKlH paclkagcs. 

Coffee sacks. 

Com  meal do. . . 

Bacon,  smoked  and  dry  salted boxes. 

Salt sacks. 

Lanl packages. 

Soap boxes. 

Nails kegs. 

Shingles number. 

Brick do. . . 


Total 


7.400 
28,600 

5.800 
28,600 

6,800 
18,800 

M,eoo 

4.000 

660 

400 

2,200 

2,H00 

22.6U0 

100 

9.660.000 

24,000 

3,000 

600 

15,000 

2,810 

4,000 

1,700 

1,325 

1,200 

1.150.000 

20.  (NX) 


Tona. 


1.8S0 
1,660 


2,850 
4M 

1.110 
44H 
400 
120 

no 

105 

56 

1,656 

66 

24,150 

240 

1,200 

42 

212 

145 

31K 

49 

59 

60 

312 

60 


38,000 


Kstimatofl  value  of  above  freights,  $1,825,000. 

In  acMition  to  freight  (rarriea  by  steamboate,  the  I^thn)p-Hatton  Lum1)er  Com- 
pany oHtiinate  that  thev  raftecl  down  the  river  during  the  past  fiwral  year  2,000,000 
feet'of  saw  logs,  valued  at  $10,000. 


(b)  COOSA  RIVER   BETWEEN   WETUMKA   AND   EAST  TENNESSEE,    VIROIXIA 

AND  GEORGIA    RAILROAD   BRIIMiK. 

OPERATIONS    Dl'RIN(i    THE    MSCAL   YEAR    ENDING   JUNE   30,    VMH. 

The  i)roi)ert y  Iwlonginj^  to  the  improvement  was  properly  cared  for 
and  such  slijifht  repairs  wore  made  to  the  lock  houses  fences,  cement 
warehouse,- and  general  storage  sheds  as  were  found  necessary.  The 
old  lumlKM*  from  the  cofferdam,  which  luid  })ecome  rotten  and  unn^^rv- 
iceable,  was  sold  and  removed  from  the  lock  yard  at  Wctuinka. 


RKCOM.MENDATIONS  AND  KHTIMATES. 


The  buildings  and  nropc^rty  at  I>K*k  31  should  1h»  cared  for,  and 
there  will  l)e  re(iuirea  for  tfiis  puriK>se  $1,(MH)  in  a<lditi<>n  to  funds 
already  available.  At  present  no  other  work  is  recommended  {x^nding 
a  decision  as  to  the  character  and  extent  of  the  further  improvement 
of  the  Coosa  Kiver.  Should  a  new  project  for  securing  (J-foot  naviga- 
tion in  the  OK)sa  and  Alabama  rivers  Ih»  adopted,  funds  should  Ih» 
made  available  for  examination  of  Un^k  sites,  lK>rings  for  foundations, 
discharge  measurements,  gauge  ol)SiTvations,  and  other  neces.sary 
work  preliminary  to  actual  construction. 

It  is  proposixl  to  apply  the  funds  available  and  the  additional  funds 
recommenaed  to  the  care  and  pn\servation  of  pro|K»rty  at  Ijock  31. 
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M«nu-y  nfaU*wt'nt 

July  ].  IMKt,  l«Uimv  iiim*X|n*ihU'<I |12,7U7.  12 

A  iiiMiiiit  n««^vi<«l  f nmi  mUo  of  |>n»|M*rty 4!23.  .'& 

i:<,  i:w.  44 
JiifM*  A),  IMM.  AiiKiuiit  ex|M*ii(li*«l  tltiriiiK  Hn^I  y««r,  fi>r  iiuiinU*iuui4v  t»( 
itiipniwiiiiMit II,  4<10. 04 

Julv  1.  liNH.  linUiu^'  iirH*xifiMl«^l 1. HTU.  40 

July  1.  IMH,  «>uti«lmiHliiiK  Imliilitivn 57(l.H5 

Jiilv  I,  UKM,  IwUmv  AvaiUhli* I.«)»3.75 


AiiiiHint  (<iitiiiuiU«(i )  rf^iiin*«l  for  compMifm  of  oxintinir  proi«H*t 4, 91ti,  390. 00 

AiiHiiint  tluit  can  N*  |»n>rttjiMy  expiiulM  in  tlM*ml  ^'c«r  fmlioK  Juih^ 
:iii.  ItKM,  for  nuiinU*njin<v  of  improvtmient,  inaililitton  to  the  ImIaiuv 

unvxiHMitltilJtilv  1.  IWM 1.000.00 

Snl»niittt<il  in  oiiii|ilian«-(»  witli  nH|iiinMn4*nti«  of  mindry  civil  art  of  Junt* 
4,  1MU7,  ami  of  MH*tion  7  of  tlie  river  and  harlMr  mc\  of  IHIIU. 


Ari'KonUATIONH. 

HepteniU*r  10.  1W«0 IISO,  000. 00 

Julv  i:i.  iHsn? 100.  iwo.  oo 

Atl|nf*t  IK.  IHJH 1 10, 000. 00 

JuiH*  :i.  IHHH fiO.  (WO.  00 

Amount  renvivt^l  fmui  mIo  of  ( iovfrunient  |»n>|N*rty 4:SI.  32 

410,423.32 
W'm  ainiiunt  trmnitfrrr^^l  bv  iM*t  of  Jum*  13,  11102,  to  up|N*r  diviidon  of  tli«> 
rivfr .' 10,000.00 


Totml 400,423.32 


OiVMKM-|%l.   irTATIirrifK 


On  tliiti  fiiirt  nf  tlu*  Ctnwm  Kivi*r  tli«*n*  ii«  a  hhibII  i^nnmenv  in  the  raftinir  of 
lti|pi  and  f«iiijin>  tiinlM*r.  hut  thif*  ('an  U*  <*arrii«il  on  ontv  during  the  ntukm  mh«*n  the 
river  in  alHHit  12  fi^*t  aUive  lt»w  mater,  and  no  ndiahle  eatiniati*  of  ita  value  (*an  In* 
ol»taim«l. 


((')   CMNiTKNAriJi    AND  t^MWAWATTKK   HIVKKS. 

For  (i«»M*ripti«>ii,  •«tat4*iii('iitH  of  [ni^t  nmt  prt'MMit  i*f)iiilition*<,aiid  proj- 
iN't  siM>  Aiiniuil  |{o{>ort  of  tho(*hi('f  of  KnjjiiwsTs  for  1*.H4,  imiri»  "^'2^^, 

l>(>?MTipti4Mi  of  pnniotiM  <»wnitioiiM  u|M>n  thcst'  rivorn  will  In*  found 
ill  Aniiiiiil  K4»|H>rts  of  tlioC  niof  of  Kii^iii(H*rH  hh  follow^:  lh72,  |wp* 
:m»7:  In74,  |mp»  5M;  ls7.\  |»jr«»  7J»2;  1h7«J.  jiajr,.  714;  is7ii,  iw^r,.  i^Tl 
I't  MN|.:  ls?Mi,  \v^^s  iri'.«2-UJOT;  Ihhl,  |)ap»j<  1k7.H-1h74. 

orKICATI«lNS    IM'KIN«S    TIIK    FIW^AI.   YKAK    KM>IN<;    JINK    *MK   VMA, 

The  exiMiiij;  pn>i<N-t  is  that  |Mirtof  tin*  rivt*run<i  ImrUtrart  approved 
June  i:i,  P.M»:>,  applviii^'  to  them*  rivep<i.  and  in  a.h  fnllow^^: 

lnipn»Mtitf  thf*t*iHN«  Ki\cr,  <ft^tivia  and  \liiliiiniu.  an^l  tin*  <  ^i^t«*iiiitilii  ami  ('im»* 
Miikattii'  ri\fp*.  <M-i»rv'ia.  thirt\'ti\«*  thMiiNMhd  dotlan-.  nf  mhirh  ani<tniit  t«Mi  tli<itiNiiid 
dtdlam,  or  po  niwli  tlK*rt<«if  ai*  may  U*  nt^^fMir\.  ithall  U*  t«x|M«ndt*il  \\\n%\\  tlw  V«»v 
nanied  rivera. 
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No  estimate  of  cost  other  than  that  quoted  from  the  river  and  har- 
bor act  above  was  made. 

The  appropriation  was  too  small  to  justify  the  Government  in  acquir- 
ing a  plant  for  this  work,  and  contract  was  therefore  entered  into  with 
J.  D.  Kirkpatrick  and  W.  S.  Langford  for  the  hire  of  one  towboat 
and  crew,  one  quarter  boat,  and  one  barge.  With  this  plant  and  hired 
labor  work  was  commenced  on  the  channel  September  24,  1903,  and 
completed  January  2,  1904.  The  channel  was  cleared  of  obstructions 
from  Rome,  Ga.,  to  Carters  Mill,  Ga.,  for  a  depth  of  2  feet  at  low 
water  and  a  minimum  width  of  30  feet,  the  work  done  being  as  follows: 

Overhanging  trees  cut 1, 208 

Overhanginfi;  trees  trimmed 803 

Bushes  cut  (estimated) 545 

Logs  removed  from  hank 52 

Snags  removed  from  river , 211 

Logs  removed  from  river 48 

Dams  huilt linear  feet. .  2, 913 

Stone  used  in  dams cubic  yards. .  2, 576 

Channel  excavated: 

Rock do 153 

Sand  and  gravel do  —        19 

Stone  quarried do 845 

Quarry  stripped,  earth do 42 

The  commercial  benefits  to  be  derived  from  the  improvement  of 
these  rivers  are  very  small,  and  any  further  improvement  at  present 
of  doubtful  value,  but  should  any  future  appropriations  be  made  for 
these  rivers  they  should  provide  for  the  construction  and  operation 
of  a  suitable  plant,  consisting  of  one  small  light-draft  snag  boat  and 
two  light-draft  barges,  which  could  be  utilized  on  the  upper  Coosa 
River  also,  for  no  suitable  plant  can  be  hired  and  rentals  for  plant 
obtainable  are  exorbitant. 

Estimate  for  this  plant  and  operation  for  one  year  is  as  follows: 

Construction  of  light-draft  snag  lx>at $8, 000 

Constniction  of  two  harges 3, 000 

Operation  of  plant 6, 500 

Total 17,500 

Money  statement, 

July  1,  1903,  halance  unexpended 19,922.92 

June  30,  1904,  amount  expended  during  liscal  year,  for  maintenance  of 
improvement 7, 078. 72 

July  1,  1904,  halance  unexpendwl 2, 844. 20 

July  1 ,  1904,  outstanding  liabilities 3. 00 

July  1,  1904,  Ijalance  available 2,841.20 


APPROPRIATIONS. 


1874 rt$10,000 

1875 5,000 

1878 4,000 

1879 3,000 

1880 2,000 


1881 $1,000 

1882 1,000 

1902 10,000 


Total ^36,000 

«  Oofltenaula  River.     ''  In  1897  1499.39  waa  covered  into  the  surplus  fund. 
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COMMERCIAL  HTATIHTK^. 


Statement  of  husiness  dUme  bi/  the  Georgia  and  Alabama  Steamboat  Company  on  tlie  OoMe- 
naula  and  Coasauxtttee  rivers j  Georgia,  during  the  fiscal  year  ending  June  SO,  1904. 


Name  and  dcflcrlption. 


Stem-wheel  Hteamboat  Con- 
naaauga. 


„     .         ^1            Draft 
Registered ' 


tonnaKe.   ,    j^j^j^^_ 


81 


JtlCfU  H. 

17 


Round 

LiMided.  '  ^'^P^- 


Inches. 
48 


10 


Between— 


Carters,  Oa.,  and  Rome,  Ga. 


Freight  carried. 


Articles. 


Cotton bal  es . . 

Ocrtton  seed wieks. . 

Fertilizeni do 

Lconbcr feet. . 

Total 


Quantity.    Tons. 


90 
l.fiOO 
1,000  I 
400,000 


22 

90 

100 

1,200 


1,412 


Estimated  value  of  above  freights,  $12,000. 


Q13. 

OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGA- 
TION ON  CK)OSA  RIVER,  GP:ORGIA  AND  ALABAMA. 

• 

Locks  1,  2,  and  3  were  opened  to  navigation  June  30, 1890,  and  have 
been  operated  continuously  ever  since  except  during  such  periods  as 
it  was  necessary  to  close  them  for  repairs. 

In  February,  1895,  the  canal  between  Locks  2  and  3  was  frozen 
over  for  a  period  of  ten  days,  and  again  in  Februar}^  1899,  while  the 
lock  at  No.  3  was  being  repaired,  the  temperature  falling  to  —  8i^, 
the  lowest  recorded  for  this  locality. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1904,  was  $134,856.42. 

During  the  fiscal  year  ending  June  30, 1904,  the  locks  were  operated 
continuously  with  the  exception  of  Lock  1,  which  was  closea  for  a 
few  days  while  the  silt  was  being  dredged  from  behind  the  lower  gates. 

An  allotment  of  $6,900  was  made  for  the  fiscal  year  ending  June  30, 
1904,  for  the  following  purposes: 

Salaries  of  lock  keepers $1 ,  800 

Dredj^i^K  entrances  to  Ix)ck8  1,  2,  and  3 1 , 5(X) 

Repainting  Lock  houses  1,  2,  and  3 HOO 

Repairs  to  dam  at  Lock  4 3, 000 

Total 6,900 

At  Lock  4  the  break  in  the  main  dam  was  repaired,  the  cofferdam 
above  the  lock  site  raised  and  repaired,  and  the  toe  of  the  dam  at  the 
foot  of  the  log  chute  protected  with  stone. 

Repairs  to  small  breaks  in  the  dams  at  Locks  1  and  2  were  made  and 
the  gates  at  Lock  1  renewed;  dredging  was  done  at  the  entrances  to 
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Locks  1,  2,  and  3,  and  behind  the  gatCH  at  Lock  1;  minor  repairs  were 
made  to  the  lock  keepers'  houses  at  Locks  1,2,  and  3  and  these  housen 
repainted,  the  outbuildings  at  Lock  4  were  reshingled. 

Sumnuiry  of  expenditure*  made,  during  ihefi$cal  year  ending  June  HO^  1904^  nt  Lock*  /,  5,  .t, 

and  4- 

8emce« $4,502.K9 

Material  and  Hupplies 727. 19 

TeleKrani .45 

Provisions 131. 54 

Fuel 180.54 

Travel  expenses 30. 20 

Total 5,572.81 


Q  14. 

REMOVING  SUNKEN   VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 
GERING NAVIGATION. 

The  steamer  C.  Emlin^  which  was  burned  and  sunk  in  the  channel 
op{)osite  the  town  of  Apalachicola,  Fla.,  having  been  reported  as  an 
obstruction  to  navigation,  with  the  approval  of  the  Secretary  of  War, 
notice  was  sent  the  owners  to  remove  same,  and  they  reported  tliat 
they  wished  to  do  so.  Subsequently  they  reported,  under  date  of 
June  29,  1903,  that  they  had  removed  the  macninery  and  abandoned 
that  portion  of  the  vessel  which  remained.  All  bids  for  removing  the 
wre<'k  bv  contract  being  considered  too  high,  it  was  removed  by  hired 
labor  with  Government  plant. 

The  schooner  Gra4;e  Xndreios  and  the  tug  Jiish4tp^  sunk  near  the 
mouth  of  Carrabelle  River,  having  been  reported  as  obstructions  to 
navigation,  an  allotment  for  their  removal  was  made  June  8,  IIHM, 
from  the  indefinite  appropriation  made  by  the  river  and  liarbor  act  of 
Marc'h  3,  1899.  Preliminary  steps  have  been  taken  to  have  them 
removed  by  contract. 


Q  15. 

PRELIMINARY  EXAMINATION  OF  BLAC^KWATER  AND  UPPER  EAST 
BAYS,  AND  BLACKWATER  RIVER  FROM  MILTON  TO  THE  MOUTH, 
FU)RIDA. 

[iTintiil  in  Houuh.*  Doc.  No.  193,  Flfty-fiKhth  Coiifcrfw*.  m.xH»ii<l  ftii«loii.] 

War    DErARTMKNT, 
OFFirK   OF  THE   ChIKF  OF    ENGINEERS, 

Sir:  1  have  the  honor  to  submit  herewith  reiK)rt  dated  June  27, 
1902,  by  Lieut.  R.  K.  Raymond,  Cor|>s  of  Knfjineers,  on  preliminary 
examination  of  Black  water  and  TpiH^r  I'^st  hays,  and  Blai*k  water 
River  fnmi  Milton  to  the  mouth,  Florida,  made  in  complianc^e  with  a 
re<}uirement  of  the  river  and  harlK>r  act  of  tfune  i:^,  11^02.  In  the 
opinion  of  Lieutenant  Raymond,  concurred  in  by  the  division  engineer^ 
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LiiMit.  (*mI.  II.  M.  Aclam^i,  (\>r|is  cif  Kiij^iru-vrs,  ihf  l«N-ality  \h  not 
uiirtby  i>f  iiiipn>vriii«'iit  hy  tlir  (M-ncnil  (■ttiiTinnrnt  rxn^pt  tn  tlu* 
extent  roiit«'iii|iliiti*«i  Uy  i\\v  rxi-tiii^''  pri»jiM*t  whit-h  i\ii>  udopt^Nl  l>y 
tlu*  river  iiiui  ImrlNirurt  i>f  Muri'li  .'{,  {^W^  hihI  imivHir*.  fiir  MM>iiriii«; 
a  rimiim*!  '.*  frrt  tlrrp  witli  u  width  of  1«N»  fi4*t,  tin*  coiiiplrtitui  i»f 
iR'hirh  is  c^tiiimtiMl  tn  vt^t  $!«%.«" hi. 

Tlii**  n»|Mirt  liii>  )m'«'|i  r«'\irwi'il  l»yiln»  Mnunl  of  Kn^riiHTi-^  for  Ki\(M'S 
Hiitl  lIurlNirs  ill  nin>ii:infi*  of  tli«-  provi>ii)iiN  of  MM-iion-* :;  niid  14  t»f  tlit* 
HlNiV(*-iiii*iitioncil  ]irt,uiMl  I  <'on('ur  in  tin*  opinion  of  tin*  Htiiiri|«'\pri><.<M'<i 
in  its  rt'|Hirl  of  I)«*('i*inlNT  4.  P.hij.  tlitil  ihi'  pi-r<*riit  iin<l  pro>|N't-ti\i* 
i*oinni«*r4-e  i*^  ^^nlllfii-nt  to  wiirniiit  roiitiiniin^  tin*  iinprovriiiriit  liy  tin* 
i*\|N>ii(lituri*  of  4^l.'i.<HN)  ill  olitiiinin;:  u  drptli  of  '.*  frrt  fntni  tin*  nioutii 
uf  till*  ri\  i-r  to  dri*|NT  wadT  in  tin*  Imy. 

Vrry  n>|NM'tfiilly«  yinir  olN'diiMit  M'rvmit, 

(i.   L.  (ill.l.KSriF., 
I{ri4/,  (icn.^ChifJ  oj* Kiujint^r^^  L\  «S.  Army. 
Hon.  Ki.iiir  RiMiT, 

•^f*  i't  f*iry  of  Wtir, 


REIX>UT  OF   F1B8T  LIEUT.  K.  it.  KAYMONH,  (-<>K1*8  OF   KMilNKKItS. 

I'mtko  Statks  Kmsinkkk  OKFirK, 

.  M*  »nt*ifiii»  r  7  ^  Af*t,.  Jtih*   ,'r ,  1 90S. 

CiKM'.i:Ar:  Iinu'rordnni^o  with  th«*  provisions  of  rivi*r  and  h:irlMir:ift 
f»f  •liiiii'  i::.  r.iit'J.  and  of  li'ttir  froin  your  otlin*  of  .liinr  *j:i.  Vm^I,  I 
lui\f  thi'  honor  tosiilmiit  the  following;  i-r|Nirt  u|n)ii  nndiiniimry  i*\anii- 
imlion  iif  *' Klai-kwatrr  and  l'p|M*r  Ka«>t  l»ay>.  luiil  nlinkwati'r  Kiver, 
from  Mdt«>ii  to  thr  iiioiith.'* 

Thi'n-  U-in^  ^^utlii-ifnt  dal:i  in  X\\\^  otiirr  u)ni!i  whitdi  to  liasi*  this 
r«'|Mii-t  no  Hur\r\  nr  I'xaininalion  np«iii  thr  ^roiiial  ha>  Ihm>ii  iirtTsisiiry 
anil  no  i'\|N*nM*  ha**  U'l'ii  iui*nrri'il. 

Milton.  |-'la..  i'^  ^itiialrd  ii|Nin  l*d:ii*k\\alfr  Kivi*r  alMiut  4  niih*?*  afxiVH 
its  month. 

'Hn*  \arioiis  linU^  of  thf  wali-rway  hrtwoni  Milton  ainl  l'rn*>ai*olA 
li:iv  nia\   In*  di'M-rilit-il  -i^  fol|ou<.: 

1.    Iti.ii  kwiiTiT  ICiMT.  •li-t;iiii^'  •!  iiiili  «    lit  I'tli-  \ar>  \\\)i  fr<i!ii  '•{••!  t--   :•■  i%  «t. 
'.'     Iti.i-  ku.ifi-r  |l.i\ .  •ii'''.iii<'i-  ■'•  iii'.li  -     •'■I  i'lh«  \;ir\  nij  tri>iii  7  It-i  ;  !••  '•  tii-t. 

1  t 

\\  i  «i-t  r>.t% .  •ii-i.iiii-r  .'i  ii.iii-.  •!•  I'tij-  \.it  \  iiiL' iii>'ii  H  lit  t  T.<  liifi*'  A  fnrihiT 
•li>t.iiiii- tij  .iln.Mt  *J  iiiil«>  iii'i-T  It  ir;i\ir>i>l.  ill  •!•  |;li- \.iryiiij  lr<  ;ii  10  fi^i  t  U*  Ifj 
(•'«*t.  if  it  U<li-iri«l  til  (*«  •mill  t  witli  ::  f.iifi Ii-pili-  tn  l'i*ii-:i«  xt.i  I'-.o 

In  l*^**l  <?««'i'  p.  i:i*»:«.  Annual  Ki|Miit,  t 'hi«'f  *»f  Hn^.'iiMTr-^.  l****'J), 
tln-n*  was  suhmilt^'d  u  rc|Nirl  upi>n  an  i*xaniinatii»n  of  this  watiTway, 
wlirrfin  ap|N'ai'ftl  iin  I'siimati*  of  :<u'().inni  for  drrd^niii;  iit  llunt<«  har, 
within  till-  rivrr  pro|M'r,  hiuI  iit  the  ^h«lfll«■Ht  {Niints  within  tin-  hay,  with 
till*  idijri-t  of  olitiiiniii^  II  rhiuiiiid  S*  feet  det^p  throiif^hoiit. 

No  iippropriiilion  ftir  work  wan  mado  prior  to  the  act  ai)prt»v«-(l 
Marrh  :s,  \^w.  whirh  airried  ^iCi.fNIO  for  tliS»  ^  -MMumt  This  sum 
was  i*x|M*tidi'd  at  Iliiiitit  liar,  which  har  mtli  of  11 

frrt. 

Tilt*  art  diriM'lin^  thin  preliuiinu^  S  or 

width  of  rhannid:  then^foreaoiiie  e^  * 

dition.H  of  di-plli  tliat  might  bo  OOB 

R^i.   IIHH    —113 
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The  bulk  of  the  present  commerce,  which  is  referred  to  in  the  accom- 
panying papers,  is  carried  on  by  means  of  lighters,  for  which  there  is 
already  a  channel  7  feet  deep  at  mean  low  water.  Doubtless  a  10-foot 
channel  would  better  serve  the  purpose.  Some  of  the  boats  now  using 
the  waterway  are  of  such  deep  draft  as  to  touch  bottom  occasionally^ 
especially  during  northers,  when  the  water  surface  is  lowered.  If  the 
channel  werQ  dredged  to  10  feet,  deeper  draft  boats  would  probably  be 
ufied,  effecting  minor  savings.  In  this  case,  also,  the  marine  ways  and 
diy  dock,  now  located  on  the  Blackwater  River,  would  serve  a  greater 
number  of  boats  plying  about  the  harbor  of  Pensacola. 

rt  is  estimated  that  tne  cost  of  dredging  such  a  channel  100  feet  wide 
would  be  $60,000  if  a  single  appropriation  were  made  of  the  whole 
amount.  About  300,000  cubic  yards  of  material  would  require 
removal,  and  the  length  of  the  dreaged  channel  would  cover  a  distance 
of  about  10  miles. 

No  depth  greater  than  10  feet  and  less  than  18  feet  would  effect  any 
considerable  economies  in  transportation.  With  any  intermediate 
depth  between  those  stated,  the  business  would  still  be  compelled  to 
resort  to  lighters  for  which  10  feet  is  ample  depth. 

If,  on  the  other  hand,  18-foot  depths  were  procured  vessels  could 
load  at  the  wharves  in  Milton  and  lighterage  could  be  avoided.  To 
dredge  such  a  channel  150  feet  wide  would  involve  the  removal  of, 
approximately,  5,000,000  cubic  yards  of  material  at  a  cost  of  $600,000 
if  the  money  were  appropriated  in  a  lump  sum,  or  if  the  work  were 
placed  under  the  continuous-contract  system. 

It  may  fairly  be  assumed  that  the  annual  cost  of  maintenance  of  the 
10-foot  channel  would  be  $6,000,  and  of  the  18-foot  channel  $50,000. 

Considering  both  maintenance  and  3  per  cent  interest  on  cost  of 
improvements  outlined  above,  it  would  seem  that  the  10-foot  channel 
would  be  equivalent  to  an  annual  charge  against  the  United  States  of 
$7,800,  while  the  18- foot  channel  would  be  an  annual  charge  of  $68,000. 

After  careful  consideration  of  the  character  and  amount  of  com- 
merce involved,  I  cannot  believe  that  either  channel  would  effect  sav- 
ings equal  to  cost,  and  I  am  therefore  constrained  to  report  the  chan- 
nel unworthy  of  improvement  to  the  extent  of  securing  depths  of  10 
f(  et  or  greater. 

The  existing  project  is  based  upon  the  report  of  1881,  heretofore 
mentioned,  and  contemplates  a  9-foot  channel.  A  part  of  this  work 
has  been  done,  namely  the  dredging  of  Hunts  bar,  and  another  paili  of 
the  work  in  the  original  estimate,  namely,  the  dredging  of  the  lumps 
known  as  the  "Beer  Garden,"  has  ceased  to  be  of  importance,  due  to 
natural  causes. 

The  remainder  of  the  work  to  be  done  under  the  original  project  is 
to  dredge  a  9-foot  channel  through  certain  obstructing  sand  ridges  in 
Blackwater  Bay  at  a  cost  of  $14,000,  this  estimate  being  based  upon 
the  removal  of  28,000  cubic  yards  at  50  cents  per  cubic  3^ard.  So 
much  of  the  channel  is  now  about  9  feet  deep,  or  a  few  inches  more 
or  less,  that  any  two  independent  surveys  due  to  unavoidable  errors  in 
selection  of  datum  plane  of  mean  low  water  and  in  reading  gauges  and 
sounding  rods  would  give  widely  differing  estimates  as  to  tlie  cost  of 
a  9-foot  channel. 

In  my  opinion  the  channel  from  Milton,  Fla.,  through  Blackwater 
River,  Blackwater  and  Upper  East  bays,  is  worthy  of  improvement  at 
present  to  the  extent  of  dredging  the  obstructing  sand  ridges  to  a  depth 
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of  9  feet  and  a  width  of'  ICH)  fi^t^t  at  a  co8t»  including  supervision,  of 

$i.yHHi.  ^ 

No  Hurvoy  is  ronflidored  nooeHwirv. 

Very  rtwiJect fully,  your  obedient  Hor\*ant, 

R.  R.  Ratmono, 
Hr$t  Lieut,  y  iJorpB  t\f  Efigin^trs. 
Brig.  Oon.  (i.  li.  (1IM.R8IIR, 

i*hiffnf  Knghit\T9^  f\  S.  A. 
(Through  the  nivi^ion  Kni^inoer.) 

Oj-fick  Division  Enoinkkr,  Gui.r  Division, 

^Vtnr  OrUofnt^  Im,^  Au4juMt  16^  1902. 

BosiMH*tfully  returned  to  tlic  Chief  of  En^rineerM,  United  States 
Amiy. 

In  viow  of  the  fa<*ts  i>n«rM*ntod  by  IJiMiti^nant  Itayniond,  I  concur  in 
bis  conclusion  thnt  ^*  lslti(*k water  and  1*|)|mt  Vax^K  Wys  [FloridaL  and 
Klarkwater  Uivrr«  fnmi  Milton  to  the  mouth/^  is  not  wortnv  of 
improvement  by  the  (teneral  Government  bt*yond  that  contemplated 
by  the  present  project. 

II.    M.   AOAMS, 

LiciU.  Col.y  Corfu*  n/  Kfuj!ni^9^ 

J}ivUian  Eugtfwtr* 

(Thlnl  IndnnroicnL) 

OKKirK  CiiiKK  OK  Knoinkkrs,  U.  S.  Armt, 

Re**|M*rt fully  n^fernnl  to  tho  Hoard  of  Knginet^rs  for  Riven*  and 
HarUirs  cotif«(itut4M|  h\  S^hvihI  ()rd(Ts«  No.  24,  H<^t|uarteni,  Corps 
of  Kii^ineei's,  current  stories,  for  conKidemtion  and  recommendation, 
as  requited  l>y  MMttoii  3  uf  the  act  (»f  June  18,  11>02. 

A.  Mackenzie, 

A  *  7  in  fj  (  /i  it  J*  t*f  Knginecm. 

(Potirlh  ln«t"r>«'iiif'Ht  ] 

RoARD  OF   KN<iI>KKK.H   Vxm   KlVF.ILM   ANI>   ITAKROiL**, 

\\'*IA h in tjt* »n ,    Ik    f . ,    / A » V7/I /*^T  .{ ,   Ifff ^ J. 

Re*i|MM*( fully  rcturne«l  to  the  C*hief  of  Kn^infM*rs,  lJnite<i  8tat4>s 
Army. 

The  river  ami  harUir  act  of  .Man*h  S,  ISW,  carried  an  appnipriation 
of  t.'».(MNi  for  impn»vin^  Hhickwater  River  from  .Milton  to  itf<  mouth 
in  a<*c<>rii:ince  with  thf*  projrrt  Milimitted.  Th«*  pr<»j(*ct  was  pn*setited 
in  1n^1«  and  (^>iit«'mplat«M|  an  i*x|»«Mitiiture  of  $:^K<hn)  with  a  view  to 
obtaining  a  channi*!  *.»  fei»t  in  <h*pth  fr(»m  Milton  to  IVnsactilu  liav. 
The  appropriation  of  iv.i**  wan  <*x|Niided  in  obtaining  that  th'pth  in 
Uie  river. 

Tli«*  lloard  in  of  the  opinion  \\v.\\   the  pre-a^nt  and  pros|N*ctive  roni- 
niercfl*   in  *«iitlii*irnt   t^*  uarninl    t'*>h(inuin^  the  improvement    )>y   the 
ex|N»n<litnrr  of  i^t.'tJNNi  in  ohtaii'iiiir  a  depth  of  !»  feet  from  the  nmuth 
of  till'  river  to  d«*«*|N*r  Hut4*r  in  tlie  l*:iy,  in  ac4*ordance  with  the  rei^om 
meuiiation  of  the  local  othcor. 


1796       REPORT   OF  THE   OHIEF   OF   ENGINEERS,  U.  8.  ARICT. 

The  data  already  available  having  proved  sufBcient  to  form  an  esti- 
mate of  cost  Dp  further  survey  is  (teemed  necessary. 
For  the  Board: 

H.  F.  HoDOF^, 
Major^  Corps  of  Engineen^ 

Senior  Member  Present. 


lbttsr  of  mbbsbs.  simpson  h  00. 

Bagdad,  Fla.  (neab  Pbnsacola),  Mot^IkJ^  1901, 

Dear  Sir:  Your  favor,  February  11,  to  Oaptain  Barrow,  master  tog  OhoU)09a^  has 
l)een  handed  to  us  for  reply. 

We  got  up  the  information  contained  in  the  printed  page  headed  ''Proposed  dredg- 
ing in  rensacola  Bay  "  at  the  time  the  dredging  of  Black  water  River  was  nrst  agitatea. 
Since  that  matter  was  printed  there  was  an  appropriation  of  $5,000,  which  was  all 
exp<*iided  in  dredging  Hunts  bar,  and  we  understand  that  there  is  now  10  feet  on 
Hunts  bar  at  low- water  depth. 

Between  Hunts  bar  and  White  Point,  a  distance  of  15  miles,  there  are  several  sboal 

E laces,  or  oyster  beds,  which  it  is  very  desirable  to  have  dredged,  so  that  there  may 
e  a  uniform  depth  the  whole  distance.    It  is  rather  difficult  to  locate  these  sboiii 
places  without  a  series  of  soundings,  which  we  have  not  been  able  to  make. 

The  amount  of  commerce  going  out  of  this  river  is  considerable,  and  we  hope  thai 
you  will  be  able  to  make  a  favorable  report  on  the  matter.    If  we  can  give  yoa  any 
additional  information  we  will  be  glad  to  do  so. 
Yours,  truly, 

Simpson  A  Ck)i. 
Capt  W.  V.  JuDsoN, 

Oorpi  of  Engmeen^  U.  8.  A. 


PROPOSSD  DREDGING  IN  PENSACOLA  BAT. 

The  proposed  improvements  in  Pensacola  Bay  for  which  ('on^ross  has  been  peti- 
tioned include  dredging  some  sand  bars  between  White  Point,  Pensacola  Bay,  and 
the  mouth  of  the  Blackwater  River.  This  would  involve  a  comparatively  small 
expenditure  and  open  a  large  and  valuable  territory  tributary  to  IVnHacola. 

The  ITnite<l  Stat<»8  Government  has  already  made  a  careful  survey  of  all  this  area, 
and  a  ciiart  ha^  l)een  published  showing  the  pand  bars  which  it  is  i)ronoso<i  shall  lie 
removed.  The  preliminary  work  has  been  done.  Nearly  all  the  leading  Pensacola 
merchants,  bankers,  lawyers,  and  other  prominent  men  have  Higiie<l  the  j)etition  for 
this  work,  an<l  the  following  facts  are  sufficient  indorsement  of  thin  petition: 

The  value  of  timlx^r  and  lumber  going  out  of  this  river  amounts  to  from  1700,000 
to  $8(X),000  annually,  and  the  manufactured  product  of  the  sash  factory  at  Bagdad  is 
from  $25,000  to  (.35,000.  In  addition  to  ttiis  there  are  wool  and  other  products 
ship|)od  from  Milton  amounting  to  from  $35,000  to  $50, (KX).  There  is  a  drv  <iock  at 
Ballad  and  a  marine  railway  at  Milton,  to  which  nearly  all  of  the  steaiiif)oats  and 
sailing  vessels  owne<l  at  Pensacola  come,  and  a  grt^at  many  more  woul<i  c«tnie  if  there 
was  sufficient  water.  Then'  are  21  steanilnxits  and  over  100  sailing  veswls  n^jfistennl 
at  Pensa«'ola,  and  a  gn'at  many  of  them  are  fishing  boats  of  deep  dnift.  If  the  lum- 
l)er  veftH^ls  i>oul<l  load  at  the  mills  it  would  Ik*  an  annual  saving  of  aU»ut  $50,000  for 
lighten!^,  and  if  the  river  was  deepened  there  would  be  other  industries  established 
along  its  banks. 

The  Bla<*kwater  River  is  a  broad  deep  stream  with  a  slow  cum^nt  and  n^markably 
well  suitiHi  for  loading  vessels  at  the  mills  on  the  river,  which  are  among  the  laigeat 
and  most  important  in  the  South. 


LETTER  OP  MR.  W.  G.  BARROW. 

Pensacola,  Fla.,  Jtmunrf/ 9,  1901. 

Dear  Sir:  I  am  in  the  employ  of  the  Messrs.  Siiii|>Pon  h  Co.,  representinff  the 
laigest  milling  interest  in  this  section,  as  master  of  the  tut;  Okttlofjta,  and  being  famil- 
iar with  matters  refern^l  to  in  your  annual  report  (p.  2128)  have  be<*n  renuested  to 
communicate  with  you  as  to  the  unmediate  need  of  continued  appropriation  lor  Black- 
water  Bay. 
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The  OkotooM  draws  7  feet  an<l  frequently  scrapes  on  the  sand  ridges  or  mud  lumps 
helow  Hunts  bar.    For  about  2  miles  there  are  continuous  mud  lumps,  some  of  them 

with  oysters  on.  ...  „    *   ^     .  »t  *    x 

There  are  four  other  tugs  and  the  CUy  of  Tampa  using  this  route,  all  of  about  7-foot 
draft,  which  are  frequently  impeded  by  these  ridges  and  in  fact  deterrtMl  from  free 
use  of  Blackwater  navigation.  Only  about  three  weeks  since  the  Xxx%  Keytser  was 
aground  there  several  hours.    From  continuous  scraping  the  Oholoo»a  is  subject  to 

perpetual  damage. 

We  earnestly  nope  you  will  take  into  consideration  the  great  advantages  to  com- 
merce that  would  result  from  the  clearing  out  of  those  ridgen. 

We  are  informed  that  there  will  be  an  appropriation  of  $1,500  for  a  resurvey  of  this 
route.  Would  not  the  immediate  aoplication  of  this  sum  to  the  work  of  cutting  out 
those  ridges  be  the  part  of  economy?  ,    ^ 

With  the  data  at  hand,  is  it  not  evident  that  this  $1,500  appropnation  will  simply 
be  a  delay  of  tliat  which  should  have  been  made  a  working  appropriation? 

Those  ridges  are  the  only  obsta(;les  to  navigation  between  Milton  and  Pensacola. 

There  i^  water  enough  in  the  "Beer  Garden."  I  have  written  Senator  Mallory, 
who  is  somewhat  familiar  with  matters  referred  to,  and  hope  that  with  his  aid  you 
may  see  your  way  clear  to  such  a  recommendation  as  will  meet  our  just  demands  in 

this  matter. 

Yours,  very  respectfully,  W .  G.  Barbow. 

Master  Tug  Okolooio, 

Gapt  0.  A.  F.  Flagler, 

Engineer  Curps,  Washington,  D.  (X 


Qi6. 

PEELIMINARY  EXAMINATION  OF  THE  ENTRANCES  TO  ST.  ANDREWS 
BAY,  FLORIDA,  AND  THENCE  UP  TO  THE  TOWN  OF  ST.  ANDREWS 
BAY, 

(Pzinted  in  House  Doo.  No.  250,  Fifty-elghUi  Oongren,  leeond  aeMioiL] 

War  Department, 
Office  op  the  Chief  op  Engineers, 

Washmgton^  December  10^  190S. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  January 
28,  1908,  by  First  Lieut.  R.  R.  Raymond,  Corps  of  Engineers,  on 
preliminary  examination  of  "the  two  entrances  to  St.  Andrews  Bay 
[Florida],  with  a  view  to  securing  a  21-foot  channel  through  one  of  said 
entrances  and  across  the  bulkhead  into  said  bay  up  to  the  town  of  St. 
Andrews  Bay."  This  examination  was  made  in  pursuance  of  a  require- 
ment in  the  river  and  harbor  act  of  June  13,  1902.  Lieutenant  Ray- 
mond considers  the  locality  worthy  of  improvement  by  the  General 
Government,  and  four  methods  of  improvement  are  suggested  by  him. 
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The  division  engineer,  Lieut  Col.  H.  M.  Adams,  Corps  of  Engi- 
neers, in  forwarding  this  report,  expresses  the  opinion  that  a  ohannel 
21  feet  in  depth  can  not  be  secured  in  the  manner  proposed,  and  in 
his  opinion  tne  locality  is  not  worthy  of  improvement  by  the  General 
Government  to  the  extent  proposed  by  the  act. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  ana  Harbors,  in  accordance  with  the  provisions  of  aections  3 
and  14  of  the  above-mentioned  act,  and  in  its  report  of  March  11, 
1903,  the  Board  concludes  that  under  existing  conditions  the  com- 
merce of  St.  Andrews  Bay  is  not  sufficient  to  warrant  the  improve- 
ment by  the  United  States  b»  contemplated  in  the  act 

I  concur  in  the  opinion  of  the  Boanl. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gtllesfie;, 
Br  Iff.  Gen,^  Chief  of  Engineern^  U.  S.  Army, 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  first  lieut.  r.  r.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 
Montgomery^  Ala.,  January  28, 1903. 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  St.  Andrews  Bay,  Florida,  made  during  the 
month  of  August,  1902,  in  accordance  with  the  provisions  of  the  act 
of  June  13,  l0O2. 

St  Andrews  Bay  is  on  the  Florida  coast,  110  miles  southeast  of  Pensa- 
cola,  and  has  an  area  of  about  25  square  milos.  Three  arms  of  this  bay, 
known  as  East,  North,  and  West  bays,  having  a  combined  area  of 
64  square  miles,  are  connected  with  St  Andrews  Bay  by  deep  chan- 
nels.    Within  the  bay  depths  range  from  4  to  7  fathoms. 

An  examination  was  inade  in  1889  under  the  direction  of  Capt 
P.  M.  Price,  Corps  of  Engineers,  at  which  time  the  main  outlet  was 
through  the  pass  to  the  east  of  Hurricane  Island  and  had  a  least  depth 
on  the.  shoal  of  17  feet  at  low  water.  The  accompanying  tracing* 
shows  the  condition  of  the  entmnces  about  18S2,  about  18I»5,  and  in  1902. 

Alx)ut  50  years  ago  Hurricane  Island  occunied  a  position  over  a  mile 
to  the  westward  of  its  present  location,  ana  Lands  End  was  about  a 
mile  shorter  than  it  is  now.     A  pass  exisU^d  l)ctweon  the  two. 

In  1882  this  pass  had  closed,  to  break  through  farther  east  at  a 
later  date.  In  18^^>  Hurricane  Island  had  shifted  very  nearly  to  its 
present  position,  and  has  since  lM5en  fairly  stationary. 

Lands  End,  however,  has  steadily  progressed  toward  the  north- 
east. The  channel  to  the  northwest  of  I^nds  End  is  practically  fixed. 
The  bottom  is  well  covered  by  marine  plants  and  sliows  no  movement 
of  sand.     The  shore  line  of  the  mainland  also  is  fiiirlv  well  fixed; 

o  Not  printed. 
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but  all  else  to  the  eastward  of  Lands  End  is  loose  sand  in  continual' 
motion.    Both  passes  are  equall}'  dcep^  12  feet  at  low  water.     E^t 
Pass  is  buoyed,  while  West  Pass,  being  the  more  convenient,  is  gener- 
ally used.    The  deep  water  to  the  north  of  Hurricane  Island  forms  a 
valuable  anchorage  lor  fishing  vessels. 

Apparently  onfy  one  channel  is  good  at  any  one  time,  an  increase  in 
deptn  in  one  being  accompanied  by  a  shoaling  in  the  other.  At  pres- 
ent neither  channel  has  sufficient  depth  for  the  commerce  of  the  port. 
Four  methods  of  improving  the  harbor  suggest  themselves. 

First.  Cut  a  new  opening  just  west  of  Boat  Pass,  and  maintain 
same  by  dredging  or  jetties.  The  fir^t  cost. would  be  prohibitory, 
and  the  sea  has  shown  a  decided  tendency  to  close  any  opening  at  this 
point     Boat  Pass  is  at  present  entirely  closed. 

Second.  Dredge  a  channel  through  the  shoal  at  either  entrance. 
The  sand  at  both  points  is  so  shifting  that  it  is  believed  such  a  channel 
could  not  be  maintained  without  great  cost. 

Third.  Clase  West  Pass.  Any  jetty  or  breakwater  at  this  point 
would  receive  the  full  force  of  the  sea  during  southeast  gales,  and 
would  rest  upon  a  very  doubtful  foundation. 

Fourth.  Close  East  Pass.  This  could  be  done  by  a  dam  thrown 
from  the  eastera  point  of  Hurricane  Island  to  the  mainland.  It  is 
believed  that  the  construction  of  such  a  dam  would  be  followed  by  a 
shoaling  in  East  Pass  and  probably  at  a  point  just  north  of  the  west 
end  of  Hurricane  Island,  and  a  decided  deepening  of  W^est  Pass,  with 
a  probable  erosion  of  the  west  end  of  the  island  and  Lands  End. 
This  expectation  is  strengthened  by  the  apparent  history  of  the  locality, 
which  snows  a  drifting  of  the  entrances  to  the  southeast  until  the  sea 
breaks  through  the  long  sand  point  formed  (at  present  Lands  End), 
making  a  new  entrance  which  becomes  the  deepest  until  in  its  turn  it 
has  dnf ted  too  far  and  been  superseded  by  a  newer  opening.  The 
dam  would  arrest  this  drifting  and  make  the  channel  permanent. 
Assuming  the  cost  of  rip-rap  in  place  at  $8  i>er  ton,  the  cost  of  a  dam 
with  crest  at  low  water  is  roughly  estimated  at  $110,000.  It  is  possi- 
ble that  a  submerged  dam,  costing  much  less,  might  answer  all  pur 
poses  and  cause  Hurricane  Island  to  be  united  with  the  mainland  by 
natural  processes.  It  is  also  possible  that  the  island  would  require 
shore  protection  at  its  western  end.  The  total  cost  of  the  improvement 
could  hardly  exceed  $150,000. 

From  a  letter  received  from  Mr.  L.  M.  Ware,  who  has  resided  at 
St  Andrews  Bay  during  the  past  twenty-three  years,  the  following 
statistics  have  been  obtained: 

The  town  of  St.  Andrews  Bay  has  about  300  inhabitantfl,  five  general  stores,  two 
drug  stores,  and  four  churches.  The  business  of  the  stores  will  aggregate  $90,000  per 
year.  Of  this  amount,  more  than  half  is  derived  from  settlements  on  the  north,  east, 
and  west  arms  of  the  bay. 

The  numl^erand  chjiracter  of  these  settlements  are  as  follows: 

North  Bay,  4.  Bay  Head  post-oflice  and  general  store;  Tompkins  post-office  and 
sawmill:  Gay  post-office  and  general  store;  Anderson  post-office  and  general  store. 

West  Bay,  1.    West  Bay  post-office  and  general  store. 

East  Bay,  8.  Harrison  post-office  and  sawmill;  MillviJle  post-office,  sawmill,  and 
general  store;  Cromaton  money-order  post-office  and  general  store;  Parker  money- 
order  post-office  and  general  store;  Pittsburg  post-office  and  general  store;  Cook 
post-omce  and  general  store;  Farmdale  post-office  and  general  store;  Wetappo  post- 
office. 

The  business  of  stores  other  than  those  in  the  village  of  St.  Andrews  Bay  will  aggre- 
gate $80,000  per  year.  The  population  tributary  to  the  13  post-offices  nam^  is 
about  1,600. 
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Thpre  are  nine  turpentine  stillB  in  operation,  shipping  yearly^ 

7/200  barrels  epirits  turpentine  ..  \  „«i„^  toien  aha 

22,500  barrels  roein |value fiKHMWU 

'6  etawinills,  shipping  yearly  28,000,000  feet  yellow  pine  lumber,  value 808,000 

Yearly  shipments  of  other  products  are: 

3,100  barrels  salted  fish,  value 916,000 

250,000  poumls  fish  on  ice,  value 600 

LVHK),000  oysters,  value 8,000 

1(K),0(X)  pounds  saw  palmetto  berries,  value 4,000 

Hides,  poultry,  wooi,  etc.,  value 8,000 

Ninety-iive  per  cent  of  this  business  is  de|>endent  upon  the  transportation  of  IreightB 
b^  ve8H3ls,  of  which  there  are  five  constantly  employed,  exclusive  of  a  line  of  bargee 
(m  tow)  trans{)orting  lumljer  to  Pensacola  for  reshipment  to  foreign  porta,  xbe 
fleet  of  small  sailing  craft  numbers  20. 

The  manufacture  of  naval  stores  has  been  established  since  1897  and  the  mannfoc- 
ture  of  lumber  for  export  sincQ  1899.  Both  industries  will  show  a  large  increane 
durin^v  the  next  few  years,  as  the  development  of  the  timber  resources  is  yet  in  iU 
primury  stage. 

The  followin|y  extracts  from  a  letter  received  from  Mr.  Francis  IT. 
Shcppard,iieuteimnt-commander,  U.  S.  Navy,  retired,  are  also  quoted: 

The  commerce  of  the  place  is  small  and  the  shipping  interests  unimportant.  I 
have  been  told  that  nearlv  $400,000  worth  of  lumber  and  naval  stores  were  sent  from 
this  bay  by  sea  during  1^00.  There  is  considerable  trade  in  salt  fish,  but  there  are 
no  statistics.  Much  of  the  catch  is  sold  to  Pensacola  smacks  without  ever  coming  to 
town,  and  the  regular  shipments  are  not  watched.  Some  wool  is  sent  from  here 
everv  year  by  farmers  keeping  flocks  of  sheep,  but  the  total  is  not  large.  There  is  a 
regular  trade  in  palmetto  berries  also,  which  is  not  reportable.  The  commerce  of  no 
small  a  population  with  so  little  capital  can  not  he  great.  There  is  one  good  sawmill, 
able  to  cut  40,000  feet,  and  several  small  local  mills.  The  lumber  is  towed  to  Pensa- 
cola by  tugs',  as  there  is  not  water  for  the  lumber  ships  to  enter  the  bay.  The  lum- 
ber and  naval  stores  production  might  be  cr)n8iderable  if  vessels  could  set  in. 

The  bay  has  great  value,  however,  on  account  of  its  position,  its  heidthfulneea,  ita 
loi'ation  with  reference  to  the  proposed  interoc^eanic  canal,  its  safe  approaches,  its 
Iving  l.)etween  the  hurricane  tracks,  and  its  nearness  to  the  coal,  iron,  and  lumber 
tlmt  will  soon  neek  additional  outlets.  There  is  to  be  a  large  ex|>ort  trade  in  the 
future,  and  we  have  but  few  deep  and  safe  harlwrs.  It  is  62  miles  from  the  junction 
of  thri*e  roads  at  (^hattiihoochee,  and  the  country  l:M»tween  is  very  favorable  for  buil<l- 
ing.  At  the  prt»j<ent  time  a  party  of  engineers  are  completing  a  survey  and  laying 
out  towns  on  a  road  from  Cnipley,  or  Dothan,  to  St  Josephs  Bay,  20  miles  east  of 
us,  and  this  road  is  to  cross  (our)  East  Bay  at  the  head  of  deep  water. 

•  ••««*« 

The  littoral  is  to  the  eastward,  and  I  estimate  it  at  an  average  of  half  a  mile.  The 
dniinagi'  lianin  (*overs  about  650  S4{iiare  miU^,  and  is  composed  of  low,  rolling  sand 
hills.  The  watvr  (*ome8  into  the  bav  through  a  dozen  small  streams  thatc^arry  almost 
no  mud  and  no  (»tlier  material  to  drop  in  channels  and  form  bars.  The  lower  bay 
is  always  clear,  and  the  water  of  the  last  of  the  ebb  tide  remains  transparent.    ♦    *    ♦ 

It  is  worth  while  to  consider  the  improvement  of  this  bay  in  a  (>ermanent  and 
su|wrior  n)aimer.  It  is  the  only  i>lace  on  the  Gulf  where  .'^)-f<x)t  water  i*an  be  got 
at  ri'ii^onable  cost  Pensa(^la  has  it,  thanks  to  the  engineers,  but  PenHa(H>la  has  not 
and  can  not  get  the  interior  water  wc  already  have  here.  You  will  see  on  the 
tracing  «  over  12  miles  of  it  unbroken,  wide  enough  for  largtj  vessels  to  pa^*  anywhere, 
wide  enough  for  them  to  turn  at  nearly  all  i)oints,  an«l  having  a  numlH»r  of  broad 
ba<«ins  with  nM>m  for  a  great  numbt»r  of  shijw.  Tlie  truth  is  that  a  com(>aratively 
small  amount  of  monev  would  make  here  a  harlwr  U'tter  than  New  York. 

I  should  have  mentioned  that  the  rainfall  is  moilerate,  the  climate  being,  on  the 
whole,  dry,  and  the  tide,  once  a  day,  luia  2'»  inches  rise  and  fall,  and  creates  but  lit- 
tle current  The  place  would  l>e  ideal  for  a  naval  station  of  supply  and  n»pair  to 
serve  the  Gulf  st^uadron  we  shall  have  to  maintain. 

The  only  thing  again>t  this  l»ay  is  that  it  is  50  miles  fn>m  a  railroad.  That  has 
prevente<!'the  numerous  investigating  committees  seeking  »«»!iie  pla<*e  on  the  Gulf  for 
a  naval  station  from  K>oking  at  it;  but  that  is  a  verv  slight  objectit»n,  for  as  soon  as  it 
was  known  that  the  Tniteil  States  has  taken  hohf  of  the  Itay  private  capital  would 
oompete  for  the  privilege  of  building  a  road. 

The  Government  does  not  know  what  a  valuable  place  it  has  here. 

a  Not  printed. 
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Should  a  <)opth  of  SI  feet  of  water  be  obtained  on  the  twr— the  Iea8t 
depth  that  W4»iild  be  of  lienolit  to  coninierce,  and  the  orij^iual  depth 
that  hari  existiul  <in  the  bar  iiiMler  ntitural  4*(>iidi(ioiis,  when  only  one 
channel  wad  o|x^n  -  the  tHuniiierce  of  the  lmy«  whi<*h  is  of  a  {^rneral 
character,  would  8t(*adily  increase,  and  a  lar)^»  nunil»er  of  vcMfM^ls 
would  ^  there  to  load  lumlicr,  naval  ntoren,  etc,  which  are  now  light- 
ered by  a  lonf;  sea  trip  to  Pennacola  for  6X|x>it«  the  charge  for  this 
lif^hterufre  on  iuin)H*r  Muj:  $2  iK*r  1,(NH)  feet,  and  on  naval  stores  85 
cents  |)er  l4irrt*l.  At  least  $^,0iN>  per  annum  would  In*  savtnl  to  ship- 
p4*rs  on  these  itein.s  of  coninien*e  alone. 

The  opening  of  the  entrances  would  without  doulit  \te  followed  by 
tlie  construction  of  a  milnwd  to  St-  Andrews  Ifaiy. 

In  niv  opinion,  and  f<ir  the  n^anons  statecl,  the  entrant^e  to  this  liay 
is  wortfiy  of  iinpn)venient  by  the  (ieueral  Government.  The  entrance 
has  be4*n  survovetl  n*centlv  by  the  0>ast  and  Ueodetic  Survc}*.  A 
reaurvey  is  not  Wlieved  to  lie  ne«H».Hsary. 

Very  respectfully,  your  obedient  senant, 

R.  It  Raymond, 
Fir0i  UeuUnant^  Ourjm  of  E9igiHti 
Brig.  Gen.  G.  L.  Gillrspik, 


Chiff  of  Knghhe^T9^  V.  S.  A^ 
(Through  the  Division  Engineer.) 


(Fine  in«l(iraeinrat) 

Division  EscnNSBR,  Gvlk  Divirioic, 
New  (Metins^  Zi.,  Ft^pruary  10.  190S. 

Refipectfully  forwarded  to  the  Chief  of  Engineers,  Tnited  States 
Aniiy. 

^  The  act  approved  June  18,  10(»2.  re<iuires  a  prt^liminary  examina- 
tion of  *Mho  two  entrani^es  to  St.  Andn*ws  Itev,  with  a  view  to  se<*ur- 
inga^l-ftiot  channel  thntugh  one  of  said  entrancea  and  acrons  tlie 
binkhcad  into  said  Imy  up  to  tlu*  town  of  St.  Andrews  Itay.*^ 

A  prclimiimry  examiniition  of  this  Imy  waa  made  in  \ss\k  hy  ("apt. 
P.  M.  Pritv,  ('<or|)s  of  Engineers,  and  he  was  of  the  oninion  timt  the 
lo(*ality  wa^  not  worthy  of  improvement  by  the  (icncral  (tovcriiment. 
This  o|Hnion  was  concuritMi  in  b}-  (\>l.  (J.  K.  iVmistock,  Cor|>s  of 
Engineers,  division  cngintMT  of  the  southwest  division. 

I  do  not  think  that  a  channel  21  feet  in  depth  am  Ih*  MMMinsI  in  Iho 
manner  pro|N)S4Hl  within  by  Lietrtenant  Ibivmomi.and  do  not  (^onnider 
this  locality  worthy  of  improvement  by  the  Geneial  (tovernment  to 
tlie  extent  proposed  by  the  act  of  .lune  18, 11^^. 

II.  M.  Adams, 

I/ivisitm  KtHj! liter. 

OrricR  CiiiEr  or  Enoinkkks,  I*.  S.  Aiimy, 

Ftlrwtry  17^  1903. 

ltes|>«u*t fully  refernnl  Xo  the  Ikianl  of  Engineers  for  Rivers  and 
IlarUirs,  amMitute^l  by  S|)ecial  Onlers,  No.  24,  IIend<|uart4'r>,  Cor|>s 
of  Ellginee^^,  Maries  of  11^ i2,  for  cHin^ideration  and  recommendation, 
as  nM|uire<l  by  MvtiiMi  8  of  the  act  of  June  V\  VM^t.  Additional  infor- 
mation has  lNM*n  callinl  for,  if  availalde. 

By  4*ommand  of  Brig.  Gen  Gille>pie: 

A.  MArKKNZIK, 

OoUmA^  Corpt  o/  l^\u«T%« 
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[Third  Indoxsement] 

Board  of  Engineers  fob  Rivers  and  Habbors, 

Washtngtofiy  D.  (7.,  March  11  ^  190S. 

Respectfully  returned  to  the  Chief  of  Engineer,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
engineer,  and  several  letters  from  interested  persons. 

The  Board  is  of  the  opinion  that  under  existing  conditions  the  com- 
merce of  St  Andrews  Bay  is  not  sufficient  to  warrant  its  improvement 
by  the  United  States  as  contemplated  in  the  act  of  June  13,  19(^; 
such  an  improvement  would  be  relatively  very  costly. 

The  Board  recognizes  the  importance  of  a  deep-water  harbor  on 
this  portion  of  the  coast  of  Florida,  but  believes  that  such  a  harbor 
should  be  selected  only  after  due  consideration  of  all  the  harbors  in 
this  vicinity. 

The  Board  therefore  believes  that  it  is  not  desirable  for  the  United 
States  to  undertake  the  improvement  of  St.  Andrews  Bay  at  this  time, 
but  invites  attention  to  the  advisability  of  an  investi^tion  of  tJie  rela- 
tive merits  of  all  the  harbors  in  this  neighborhood  with  a  view  to  the 
selection  for  improvement  of  the  one  showing  the  most  favorable 
physical  and  commercial  conditions. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  EngineerBj 

Senior  Member  IhisenL 
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IMPROVKMENT  OF   RIVKRH   ANI>   IIAK1U)RS   IN   Wf>TKRN   ALABAMA 

AND  KASTKRN  MISSISSIPPI. 


RKIH>HT  OF  MAJ,  W.  K.  VRAJnUfLL.  n)RPS  OF  KSdlSKKHS,  OFFICER 
IS  CliARdK  F(fR  TItK  FISCAL  YKAR  KSDIXf;  JCXF  SO.  iy04.  WITH 
OTHER  DOCVUKSTS  RELATISU  To  THE  WORKS, 

IMPRtlVBMBJm. 

1.  llarlMir  at  MobiUv  Almlttnia.  '    7.  Channel  from  CSnlfport  U*  Ship  InUumI 

2.  RUck  Warrinr,  Warrior.  an<l  Tom-  lUrlNir,  MiMHitwiptti. 

IiikUv  rivf*ns  AUiliaiim  and   Mii^      K.  Pt«rl  River  )h»1ow  ifiiM-kiMirt,  Miwiii- 

HlMUppL  Hippi. 

S.  0|i(*ralin)r  an«l  canMif  Inckiiaml  tianiH  \K  Peart   Riv(*r  lietw<vn  t^linlMirir  and 

on  Hlark  Warrittr  River,  Alaliaiiia.  JaekwMi,  Miwiwippi. 

4.  I'lMeairHila  River.  Mii<Nii*iippi.  10.  RiMiiovinir   Minken  vei«i*li«   or  craft 

•V  IVM-aifiKila,  ('lii«'kaHahay.  and   U«f  oMnk*tiu|c  or  i*ndaii|ci*rinir  naviicii- 

rivi^nt,  MiMhtiwippi.  tion. 


!!'« 


<i.  llarlhirat  Biluxi.  Miiwiitiippi. 

BIAMINAnoNn    AMn  nt'RVBVH. 

11.  Hlark  Warrior  and  Ton diiiflM^*  riven*,  i:{.  (^hirkamhay  River,  Miiwiitiippi. 

AlaliaiiuL  14.  Fifili  River,  Alalwnia. 

V2.  l'hann«*l  fn>ni  Hiloxi  Ui  Ship  Ulanil  ITi.  Horn  Inland  I'aMS  MiwiMri|»|)i. 

llarU>r.  Miit<ia*ippi. 


rsiTKU  Statks  Kmunkf.r  Officf^ 

JAiA/A,  .l/<i„  Jti/i/  Jff.  1904. 

(rP.NRRAL:  I  havo  tho  Honor  to  forward  h«»ivwith  mv  aiiiumi  n»portA 
for  the  tim*al  y<«ar  ondinjr  Jiuh*  'MK  Um4,  for  the  worlcM  of  rivcrn  and 
harUirH  iiiid«*r  my  rtiarjre. 

Very  rospiH't fully,  y<nir  oliodiont  m»rvant, 

W.  K.  ("kaiohilu 
Bri^.  (ten.  A.  Mackrnzif^ 


R  I. 

IMPRt)VHMKNT  OF  IIARlUiR  AT  MoHILK.  ALABAMA 

Ac(*ountii  of  earlier  iiiipn»veiiients  at  thin  l(K*ality  are  contaiiuHl  in 
the  Annual  Keportrt  of  tlie  Chief  t»f  Kn^inet^rH  for  lsiH>,  |)a^«*  1425; 
19U0«  imge  2161,  and  UMi3,  pa^r^  12:{7. 
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During  the  past  fiscal  year  available  funds  have  been  applied  to  the 
following  operations: 

(1)  The  formation  of  a  23-foot  channel  in  Mobile  River  and  Bay. 

(2)  The  removal  of  sunken  logs  and  similar  obstructions  from  the 
channel  in  Mobile  Harbor. 

(3)  The  deepening  of  the  channel  through  the  outer  bar  near  Fort 
Morgan. 

(1)  THE  FORMATION  OF  A  23-FOOT  CHANNEL  IN  MOBILE   RIVER  AND  BAY. 

At  the  close  of  the  fiscal  year  ending  June  30,  1903,  a  continuing 
contract  with  the  National  Dredging  Company,  of  Wilmington,  Del., 
for  dredging  a  23-foot  channel  in  Mobile  Kiver  and  Bay  was  in  prog- 
ress. This  contract  was  dated  Octol>er  20,  1902,  and  was  approved 
by  the  Chief  of  Engineers  on  November  18,  1902,  and  called  for  the 
performance  of  all  dredging  work  at  the  i^ate  of  8.3  cents  per  cubic 
yard,  scow  measurement.  This  work  was  commenced  November  25, 
1902. 

During  the  past  fiscal  year  operations  under  this  contract  were  in 
progress  until  November  11,  1903,  at  which  time  work  in  connection 
therewith  was  completed.  Between  July  1, 1903,  and  the  date  of  com- 
pletion, 2,081,897  cubic  yards  of  material,  scow  measurement,  were 
removed  from  the  channel,  thereby  making  a  total  of  4,491,836  cubic 
yards  of  material  excavated  under  the  entire  contract.  Upon  the  com- 
pletion of  these  operations  an  uninterrupted  23-foot  channel  existed 
within  the  limits  of  the  project.  This  channel  had  a  width  of  from 
100  to  150  feet  in  Mobile  River  and  the  upper  bay  and  a  width  of 
from  55  to  90  feet  in  the  lower  bay.  Recent  examinations  show  that 
since  the  suspension  of  dredging  operations  the  cut  between  light- 
house beacons  4  and  8,  a  distance  of  about  5  miles,  has  shoaled  some- 
what, so  that  the  effective  depths  in  this  vicinity  have  been  reduced  to 
about  22  or  22^  feet. 

The  total  amount  expended  during  the  year  on  dredging  work  and 
operations  in  connection  therewith  has  been  f 262,925.22.  With  future 
appropriations  it  is  proposed  to  widen  the  dredged  cut  in  lower  Mobile 
Bay  and  to  rectify  the  alignment  of  the  channel  in  the  upper  bay  in 
order  to  improve  navigation  conditions  at  the  sharp  bends  which  now 
exist  at  the  latter  locanty.  About  two-thii*ds  of  the  project  for  form- 
ing the  23-foot  channel  in  Mobile  Harbor  has  been  completed. 

Under  date  of  June  7,  1904,  an  allotment  of  $50,000  was  made  from 
the  emergency  river  and  harbor  act  of  April  28, 1904,  for  the  purpose 
of  maintaining  the  ship  channel  in  Mobile  Harbor.  It  is  proposed  to 
expend  this  money  in  removing  shoals  in  the  dredged  cut  and  in  keep- 
ing the  channel  free  from  sunken  obstructions,  reserving  the  available 
balance  from  previous  appropriations  for  contingent  expenses. 

The  recommendations  made  last  year  that  funds  be  provided  so  as  to 
permit  of  maintenance  work  in  Mobile  Harbor  as  the  latter  is  needed, 
and  that  provision  be  made  for  the  construction  of  dredging  plant  to 
be  employed  on  such  maintenance  work,  are  renewed. 

(2)  THE   REMOVAL  OF  SUNKEN  LOGS  AND  SIMILAR  OBSTRUCTIONS  FROM 

THE  CHANNEL  IN   MOBILE  HARBOR. 

Between  November  21,  1903,  and  January  25,  1904,  the  snag  boat 
Blade  Warrior  was  engaged  in  removing  sunken  trees,  logs,  and  tim- 
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liorn  fn>iii  tho  rhannol  of  Moliilo  Uivor  lM*tw<H*ii  (*hoctaw  Point  and 
(*hirkasaw  (*nM>k«  whih*  In^Iwimmi  .liino  «»  and  t^K  1<H^,  the  snaj;  IhwI 
/Knnfjmt/iH  was  onpi^M  in  similar  work  at  tho  sanii*  hM*ality.  As  a 
nwiilt  of  tlirM'  o|M'ration?<.  tlir  rlianm'l  liaj*  >KH*n  kept  twv  fnini  dan- 
fforoiiH  (»l>strurti<inM.  TIk*  ro>t  of  this  work  during;  tno  yi^r,  inrliidin^ 
n*{iair!4  to  tlio  Tnitod  «^tiitf's  plant  onpi^l  on  llioso  opomtions, 
amtHint«ul  to  <(«>,nx:{.Tl. 

It  in  pro|M)?MHl  to  a|>ply  tin*  availahio  Imlancv,  as  wrll  as  ftitiin*  allot- 
nirnts  whic*h  may  lio  nn>vidi'd  for  this  piir|Kwo,  tt>  thi*  work  of  main- 
taining; a  safe  rhannol  in  tho  rivrr  and  Imy  by  th«>  rrmoval  of  lop<, 
tn*os,  and  olhor  olM motions.  T\n*  work  a4H*ompliiihiHl  under  this  uor- 
lion  of  the  nrojet-t  is  not  i)i*rmanent«  as  fnv«hets  and  the  pn'valent 
methods  of  iiantllin^  ami  storin>r  lop<  and  raft^  caum*  olistructionti  to 
lod^  in  the  stn^ani  from  time  to  time. 

(H)  TIIK  1>KKI*KNINU  OF  THK  i'HANNKI.  TIIKI>roil  TIIK  OUTKK  HAK  NKAK 

rOKT   MOKOAN. 

The  work  of  widening;  and  d(M»|)enin^  the  rhannel  through  the  outer 
Iwr  near  Fort  M(»rinin«  for  whirh  provision  was  first  made  in  the  river 
and  harlMir  art  of  June  l.S«  IW:*^  was  readvertiMnl  under  date  of  tfuly 
l:f«  l*«NiH,  Hud  a  eontmet  for  its  ex<vution  was  enten^d  into  with  Mr. 
Uitt4*nhou>e  M<Nire.  of  Mohile,  Ala.,  the  only  hid<ler,  a(  the  rate  of  ;io 
r<>nts  |HT ruhir  yard,  hin  measun*nient.  This  (Mmtraet  is  datinl  August 
)t2^  ISNKi.  ami  was  approve<i  hy  the  Hiief  of  Kn^^inecrs  under  date*  of 
CMolM»r  •JO,  Uhk\. 

Work  undt*r  this  eontnit*t  wa.H  ronuneni*«Ml  (MoInt  2,  liH):{,  ami  wan 
rontinu(*<l  until  NovemiNT  UK  r«HkS,  when  the  eontraetor*>  <lred^ 
Jnm^M»  Slink  and  provi'^l  a  t<»tnl  Ions.  On  May  Uu  P.^t4«  the  rcmtnu'tor 
having;  <*erure«|  ndditionnl  plant,  dred^in^^  o|M*nitionN  wen*  n*sume<i, 
and  at  th«' rloM*  of  the  tisml  year  were  Ntill  in  progress.  I'p  t4»  the 
latter  dat4*  l<Hi,4;c(  ('uliir  viird?*  (»f  materini  had  Inm^u  exeavat4*d  fmm 
the  ehannel  tind  th'|M>NitiHl  in  derp  water  in  the  (lulf  of  Mexit*o.  On 
Juni*  'MK  1*^*1.  the  minimum  d«*pth  on  the  li^dit-housi*  ninp*  thn»u^li 
the  ehiinnrl  to  In*  impro\«Ml  ua**  :£'*  f«H*t. 

I)urin^'  the  im^t  \rar  $L'*J/j:i'^..Vt  has  Inm^u  «*X|NMid«M|  in  this  Horkand 
o|M*rationH  ronneeted  tlien'wilh,  and  alniut  oneouarter  of  the  W(»rk  to 
hi*  iN*rformrd  at  thi*«  liM*ality  has  U^en  arnmipli^ned. 

Hy  autht»rily  of  th«*  (*hi«'f  of  Kn^'in4H*rH,  tin*  tinii*  limit  on  tin*  outer 
Iwr  rontrart.  iiliith  expintl  Man-h  2*J«  P.hM,  was  exten«h'd  for  sui-h 
|M*ri<Nl  a**  i<*  drrnird  ri-a>i»nalil(*. 

Futuri-  appropriation-*  will  In*  applied  to  the  e<intimnition  of  the 
wt»rk  of  xiM-urin^  a  rliannri  of  the  iin»j«*rtiMl  dini<*n**ionN.  Thin  work 
«*«n  only  lN*eronomif*ally  |N*rfornn*tl  hy  the  u*m*  of  (loxernnient  plant, 
and  provi*«ion  in  futiin*  appropriations  for  it««  |M*rfonnan(*«*  in  surh 
manner  is  n*i*<inuni*n(l<'i|. 

It  i*«  pro|M>MHl  to  apply  availahh*  funds  to  th<*  eontinuation  of  work 
un<li'r  till*  existing  eontraii.  and  with  thi^  ex|K*nditun*  a  de|>th  of  27 
fiN*t  will  proUihIy  In*  obtained. 
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TOIM.- 

IVmton 

aj 

S;!S 

lis 

?*S 

m 

710,  ai 

SOT 

«.a 

The  foltovinic  slatement  concerning  the  loreipi  ccmmeice  of  the  port  of  HoUle  for 
the  calendar  vear  ending  Dfcember  31, 1903,  has  been  compiled  from  the  reconli  of 
the  I'nited  &i*Ue  custom-house  and  from  the  reports  ot  shippers,  coneigneea,  and 


Lt  tmcow.  w»  npplled  t< 


The  fiillowin);  lines  of  Hteamshinn  opprate  between  Mobile.  Ala.,  ani 

Unitiil  Kmit  Cuiiipany,  (VnlrnI  American  ixirtx. 

Orr-Ijvul^uheinier  StiMmHhip  (imipany,  Central  Anicrican  [lorta. 

ramiini-Mi<Ninnfll  SteaniHliip  Com)>any.  Central  Amerii-an  ports. 

.lohn  li.  (Vfalu  A  Co.,  Cenlral  American  piirta. 

Di  (liiiryiii  ImiHirting  ami  Tniit  Company,  Central  .Vmeriean  [Mirts. 

Thaeker  Brolliem,  Central  American  ports. 

Southeni  SleitmKhip  Ci)Tn|iany.  Central  Ami>rl<-an  porta. 

Munnm  I.ino,  Ciilwn  jiortB. 

Atlantic  and  Mexican  (iuK  Steiminhip  Comjiany,  Mexican  ports. 

Benemelis  Line.  Mexican  jiorts. 

EMer-Ih-niiftiTConipanv,  Cnited  Kititclom  and  Continent. 

International  Steami^lii]i  (Vnnp«ny,  all  ports. 

The  fiillowinu  lines  of  HteaniBliiiw  operate  lielween  Mobile,  Ala., 

Mailory  l-ine,  Uninswick,  (!a,.  and  New  York. 

Floridii  Cutlle  and  Trail eportat ion  ('omt>any.  Florida  ports. 

Mobile-Tanipa  Steamship  Company,  Tattiji*,  Fla. 
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APPROPRIATIONS. 

By  act  of — 

May  20,  1826 $10,000.00 

March  2, 1829 20,000.00 

June  24,  1834 10,000.00 

March  3,  1835 17,997.60 

March  3,  1837 60,000  00 

July  7. 1838 50,000.00 

Auga8t3,  1852 60,000.00 

1207,997.60 

March3,  1857  (relief  claim) 20,833.00 

July  11,  1870 50,000.00 

March  3,  1871 50,000.00 

June  10,  1872 75,000.00 

March  3,  1873 100,000.00 

June 23,  1874  .../ 100,000.00 

March  3,  1875 26,000.00 

401, 000. 00 

June  18,  1878  (survey) 10,000.00 

March  3,  1879 100.000.00 

June  14,  1880 125,000.00 

March  3,  1881 100,000.00 

August  2,  1882 125,000.00 

July  3,  1884 200,000.00 

August  6,  1886 90,000.00 

750, 000. 00 

August  11,  1888 250,000.00 

September  19,  1890 350,000.00 

July  13,  1892 212,500.00 

March  3,  1893 500,000.00 

August  18,  1894 390,000.00 

March  2, 1895 291,300.00 

March  16,  1896 160,000.00 

June  3,  1896  (maintenance) 60,000.00 

June4,  1897  (maintenance) 25,000.00 

July  1,  1898  (maintenance) 30,000.00 

2, 268, 800. 00 

March  3,  1899 100,000.00 

June  6,  1900 500,000.00 

June  13,  1902 300,000.00 

March  3,  1903 200,000.00 

1,100,000.00 

April  28,  1904  (maintenance— allotment) 50,000.00 

June  30,  1904,  from  sales  of  Government  property 1, 017. 00 

Total 4,799,647.60 


CX)NTRACT   IN   FORCE. 


With  Rittenhouse  Moore,  of  Mobile,  Ala.,  dated  August  22, 1903;  approved  by  the 
Chief  of  Engineers  Octol)er  20, 1903,  for  dredging  on  the  outer  bar  of  Mobile  Harbor 
at  the  rate  of  30  cents  per  cubic  yard  for  material  removed,  measured  in  bins;  work 
commenced  October  2,  1903;  wa^  to  be  completed  March  22,  1904,  but  time  of  com- 
pletion has  been  extended  for  such  time  as  is  deemed  reasonable  by  the  district  engi- 
neer officer. 


COMMERCIAL  STATISTXCi. 

[Statistics  fnmlshed  by  the  United  States  castom-housc,  Mobile,  Ala.,  showing  the  businesB  of  the 

port  of  Mobile  for  the  calendar  year  ending  December  81,  19ij3.] 

Exports $15,146,504.00 

Imports  (valuation  at  point  of  shipment) 4,139,598.00 

Total 19,286,102.00 

Costom  receipts  from  all  sources 56,927.42 


18  lU       REPORT   OF   THE    CHIEF   OF    ENGINEERS,   U.  S.   ABMT. 

KKt'OICT   OK   MK.    DAVID   (i.    ANDKKHON,    AHHIHTANT   ENGINKIUI. 

MoKiLK,  Ala.»  June  so,  1904. 

Major:  I  \\i\\v  tlu*  lionor  to  Hiilnnit  tht*  followinfc  re|)ort  of  ofterationH  act-oiu- 
pHhIhmI  <luriii^  tlu*  fitn^al  year  riidiri^  June  .*W,  IIHM,  in  (*<>nne<?tion  with  the  impruv*^ 
nient  ot  M(»))iU*  IIarlN)r,  Alubania: 

Ah  provititHl  by  tlie  river  ant i  harlH>r  airt  of  June  13,  UK)2y  a\'ailal>le  funds  have 
lKH.>n  aT)|)Iie<1  to  the  following  oiH*rationH: 

(1)  Tiie  formation  of  a  2.'{-f(»ot  channel  in  Mobile  River  and  Ray. 

(2)  The  removal  of  Hunken  Io^th  and  sunken  obntnietionH  from  the  channel  4»f 
Mobile  lIart)or. 

(3)  The  widening  and  <1eeiN*nin^  of  the  channel  through  the  outer  tmr  near  Fort 
Morgan. 

THE   f-OKMATlON   OK    A    23-K(K)T  ClIAXNEL   IN    MOBII.K    KIVKK    AN]>   BAY. 

{a)  lyrMtjiwj, — Work  undiT  the  National  DnKlj^nji;  ('omitany^H  contract,  date<1 
(h'tolHT^O,  and  ai>pn>v(Nl  NovemlKT  IK,  liM)2,  wan  in  proyiireHH  at  the  In'^nnin);  of 
the  year.  <)|H'nitionH  wen»  prom'cutiMl  continuouHly  under  thiH  c«>iitract  until 
NovenilK'r  11,  lfN)3,  at  which  time  the  amount  of  work  c:ille<I  for  by  the  contnui 
had  lMH>n  accumplislunl.  Fn>m  July  1,  lfH)3,  tti  the  date  of  ctimfiletion,  2,081, HH7 
cubic  yanlH  of  material,  r'ow  meiu^urement,  wen*  n*mov(*<i  from  the  channel.  The 
total  amount  of  material  ex<tivat4Hl  under  the  entire  <-oiitract  wan  4,491, R'M  cubic 
vanls,  ami  a  continuouH  2:^ffM)t  channel,  with  a  width  varvin^  from  55  feet  t4i  150 
tet>t,waD  oiH.Mie<l  up  within  the  limitH  of  the  i)rr)J4vt.  J)etai(e<l  infonuatiun  reganl- 
in^  the  performance  of  tluH  work  in  containeii  in  the  api»ended  table: 


Niiiiu*  <»f  «lri«<lu«*. 


«irai»|»I«"  No.  .'> , 

H><iriiiilif  No. .» 

(tnipplr  MiiM'ot 

Totnl 


Com-         Com-     ,  Nunih..r  '  V";"*!*/ 


in 
work. 


I  •It- 
work. 


AvcrAKv 


dn'«l|ftMl 


imintiii.     i„^<|^y 


\W1.  IVKO. 

Nov.  2.'>  Nov.  11 

Dr<'.    Hi  Julv  '27 

.IU!l»'  111  Niiv.      1 


^('iihiriffirtlti, 
lh7  '     l.l.'iO.UhU 


111) 


H.fiTift 
tl.  irm 


-•»«•  ,k;'s:V!- 


K7.100 
46.<K0 


7sM.  |.V>  '        r..ri70         81.571 


I.  I'M..h:U)    1«VI.?-»1 


/>»<. 


-.Mr. 
•jtst 


Th«' S4>('ti«ins  of  the  f'haniiel  ilnNlpMJ  ))y  each  iiku'IiImi',  and  the  nt^ultiii^ 
of  the  varioiiH  I'uts,  are  as  follows : 

(ir.ipple  ilredp*  No.  .*»:  h\-vi. 

Kroiii  (M)  tt>«'t  north  of  iN'acon  11  to  1m 'aeon  12- A S,  :»24 

From  lH>acoii  12  to  4,727  fi-et  .•^nuth  of  U^acon  H-A 41,  27W 

From  (t4N)  fiH't  north  of  iN-ai-on  IJ  to  \.\Hh\  U-vx  south  **(  U-aenii 

.M(i A :;7, 4S»7 


1 1  yd  ran  lie  •imli:*'  No.  ."»: 

From  abiiveOne  MilrCnt-k  to  ."»,  i;t>  fret  south  of  )irai-on  1«» 4D,  »»SS 

From  Inaeini  14   .V  to  1.7.'>0  ft-ft  sout'.i  of  iM'acmi  ]}   A 1.  7.'iO 

From  l..J*^S  U>i'\  plinth  i»i  Uanm  I4-.V  to  s.inhi  f,Mt  Muith  «if  U-a- 
rou  14- A :i.  «»12 


<f  nipple  dnnltre  M:uari>t: 

From  .">. i:i'>  feet  Miuth  of  U'acoii  jti  t<»  iH-aroii  11   .\ :i. (fttl 

Fpmi  1.7"><)  fe<*t  f»oiitli  of  iH'ariiii  M   .\  to  J,:5*»x  ie«'t  .-iiuth  nf  iM-a- 

»iin  14-A 2.  tiTiS 

Fnmi  Unh-oii  12 -A  to  )H>a(*«in  12 s,  24.'» 

From  4,727  lift  southof  iN'acttu  s-  A  t« •««)<>  it-,. r  linrtli  of  lM«a«oni;. .  17.  ti'i'J 


len^^bs 


S7,  lllO 


4(;.  (L'lO 


:m.:>71 


1»W.  721 

The  total  leiiirth  of  tht' dn'<lL'«-<l  rut  as  iiidiratcd  alnivr  j*  {•i|.721  f'^t.  mt  al"»nt 
31.2  niiKv. 
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Coastmse  commerce. 

The  following  statement  concerning  the  coastwise  coinmeroc  of  the  port  of  Mobile 
for  the  calendar  year  ending  Decern l)er  31,  1903,  has  been  compiled  from  the  records 
of  shippers,  consignees,  and  carriers: 


Articles. 


ARRIVING. 

Phosphate 

Anthracite  coal 

Dynamite  and  powder 

Cord  wood 

Naval  stores 

Staves 

Cross-ties 

Fish  and  oysters 

Merchand  ise,  gen  eral 

Conent 

Total 

DEPARTING. 

Cotton 

Lumber 

Cross-ties 

Oats 

Timber 

Turpentine 

Miscellaneous 

'       Total 


Tons. 


Value. 


52,000 

91.000,000 

4.898 

35,024 

385 

86,000 

32.000 

60,000 

21,742 

1.040,128 

41,600 

820.000 

20,700 

87,400 

154,000 

2,000,000 

18,000 

1,820,000 

1,849 

19,874 

841,074 

6,418,426 

15,231 

3,046,200 

9,133 

100,000 

3,263 

11.708 

180 

3.600 

3,776 

45,312 

127 

15,240 

100,000 

8.000,000 

131,700        6.2e,060 


In  addition  to  the  above,  water  shipments  to  and  from  Alabama  and  Tombigbee  river 
points,  consisting  of  cotton,  cotton  seed,  logs,  provisions,  feed,  machinery,  farm  sup- 
plies, and  manufactured  goods,  amounted  in  1903  to  600,  OdO  tons,  valued  at  $11,500,000. 

Comparative  rtatement  of  the  number  and  draft  of  vesseh  pasking  up  and  doum  the  dredged 

channel  for  (lie  calendar  yearn  ending  December  St^  190£  and  1903. 

[Compiled  from  the  books  of  the  harbor  master  at  Mobile,  Ala.] 


1902. 

Steamships. 

! 

1 

Sqnare-riffged  .vessels. 

Draft. 

1903. 

Down. 

1 

Up. 

Down. 

1902. 

1903. 

1902. 

46 

20 

18 

4 

1 

1 

2 

1 

1903. 

37 

14 

8 

4 

2 

1 
3 
2 
1 

1902. 

1908.    . 

Less  tlian  13  feet 

351 

109 

48 

26 

10 

8 

9 

2 

484 

107 

77 

28 

11 

3 

6 

1 

6 

1 

1 

222 
71 
98 
30 
22 
21 
29 
22 
25 
18 
8 

306 
109 
82 
46 
26 
25 
34 
28 
17 
•       35 

6 
3 
4 
4 

2 

8 

4 

18  to  14  feet 

2 

14  to  15  feet 

14 

15  to  16  fee  t 

8 

16  to  1 7  feet 

1 

17  to  18  feet 

5 

18  to  19  feet 

10              12 

19  to  20  feet 

10 
16 
14 
11 

6 

20  to  21  feet 

9 

21  to  22  feet 

2 

1 

10 

22  to  23  feet 

6 

Total 

560 

725 

566 

725 

88 

72 

88              72 

1 

Soh(X)ner8. 

Total. 

Draft. 

u 

p. 

Down. 

Up. 

Do^ 

wn. 

1902. 

112 
2 
2 

190:). 

1902. 

84 
15 
24 
8 
8 
5 
1 
1 
2 
1 

1903. 

1902. 

589 

131 

68 

1903. 

1902. 

1903. 

Less  than  18  feet 

120 
3 

1 

85 
18 
16 
3 
3 
1 
2 

041 
124 

86 

312 
89 

126 
42 
32 
34 
40 
33 
43 

395 

13  tol-ffeet 

129 

14  to  15  feet 

112 

15  to  16  feet 

30  1         32 

52 

16  to  17  feet 

1 
1 

2 

i' 

i* 

12 

10 

9 

13 
5 

8 

30 

17  to  18  feet 

31 

18  to  19  feet 

48 

19  to  20  feet 

1 

5!           4 

1  9 

2  2 
1               I 

3t 

20  to  21  feet 

26 

21  to  22  feet 

:«  :           45 

22  to  23  feet 

19  '            23 

Total 

149 

128 

H9 

128 

803  i        925 

803 

925 

1 

Bwa  1904 U4 
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KEPOKT  OF   MR.    I>AVID  G.    ANDERSON,    AH8I8TANT   ENGINEKR. 

Mobile,  Ala.,  June  SO ,  1904. 

Major:  I  have  the  honor  to  8ubmit  the  following  report  of  operations  accom- 
plished during  the  fiscal  year  ending  June  30, 1904,  in  connection  with  the  improve- 
ment of  Mobile  liarbor,  Alabama: 

As  provided  by  the  river  and  harlx)r  act  of  June  13,  1902,  available  funds  have 
been  applied  to  the  following  operations: 

(1)  Tne  formation  of  a  23-foot  channel  in  Mobile  River  and  Bay. 

(2)  The  removal  of  sunken  logs  and  sunken  obstructions  from  the  channel  of 
Mobile  Harbor. 

(3)  The  widening  and  deepening  of  the  channel  through  the  outer  bar  near  Fort 
Morgan. 

THE  FORMATION   OF   A   23-POOT  CHANNEL   IN   MOBILE   RIVER   AND   BAY. 

(a)  Dredging. — Work  under  the  National  Dredging  Company's  contract,  dated 
Octol>er  20,  and  approved  November  18,  1902,  was  in  progress  at  the  beginning  of 
the  year.  Operations  were  prosecuted  continuously  under  this  contract  until 
November  11,  1903,  at  which  time  the  amount  of  work  called  for  by  the  contract 
had  l)cen  accomplished.  From  July  1,  1903,  to  the  date  of  c()ini)letion,  2,081,897 
cubic  yards  of  material,  scow  measurement,  were  removed  from  the  channel.  The 
total  amount  of  material  excavated  under  the  entire  coiitract  was  4,491,836  cubic 
yards,  and  a  continuous  23-foot  channel,  with  a  width  varving  from  55  feet  to  150 
leet,*wa8  opened  up  within  the  limits  of  the  project.  Detailed  information  regard- 
ing the  performance  of  this  work  is  contained  in  the  appended  table: 


Nome  of  drcHlgc. 


Grapple  No.i)... 
nydraiilic  No.  5 


Grapple  Mat)Cot. 
Total 


Com- 

mencted 

work. 


1902. 

Nov.  25 

Dw.  16 

1903. 
June  16 


Com- 
pleted 
work. 


1903. 
Nov.  11 
July  27 

Nov.    4 


Number 
of  work- 
ing dayH. 


295 
187 

120 


Quantitv 
drodgeo. 
scow  meas- 
urement. 


Ciibir.ynrdi. 
2,553,292 
1,150,089 

788,455 


4.491,836 


Average 

yards 
dredged 
per  work- 
ing day 


8,655 
6, 150 

6, 570 


Total  ad- 
vance. 


Frri. 

87,100 

46,050 

31,571 


164,721 


Advance 
per  work- 
ing day. 


Eret 


295 
246 

263 


Feet. 


The  sections  of  the  channel  dre<lge<l  by  each  machine,  and  the  resulting  lengths 
of  the  various  cuts,  are  as  follows: 

Grapple  dredge  No.  5:  Feet. 

Prom  60  feet  north  of  l>eacon  14  to  beacon  12-A 8,324 

From  l^eacon  12  to  4,727  feet  south  of  beac^on  8- A 41 ,  279 

From  600  feet  north  of  beacon  6  to  1.963  feet  south  of  Iniacon 
MGA 37,497 


87,100 


46,050 


Hydraulic  drwlge  No.  5: 

From  alK>ve  One  Mile  Creek  to  5,135  feet  south  of  Ix^acon  16 40,  (\^ 

From  beacon  14-A  to  1,750  feet  south  of  beacon  1 4- A 1 ,  750 

From  4,388  feet  south  of  beacon  14-A  to  8,000  feet  south  of  bea- 
con 14-A 3, 612 

Grapple  dredge  Mascot: 

From  5, 135  feet  south  of  l)eacon  1 6  to  beacon  14-A 3, 036     • 

From  1,750  feet  south  of  beacon  14-A  to  4,388  feet  south  of  bea- 
con 14-A 2,638 

From  beacon  12-A  to  beacon  12 8, 245 

From  4, 727  feet  south  of  beacon  8- A  to  600  feet  north  of  beacon  6. .  1 7, 652 

31,571 

164, 721 

The  t<)tal  length  of  the  dredged  cut  as  indicated  al)ove  in  164,721  fwt,  or  about 
S1.2  miles. 
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The  maximam  yardage  dredged  in  any  one  month  was  649,034  cubic  yards, 
removed  during  July,  1903,  when  all  three  machines  were  engaged  on  the  work. 

The  maximum  output  of  a  grapple  dredge  was  307,611  cubic  yards,  scow  measure- 
ment, removed  by  grapple  dredge  No.  6  during  October,  1903,  while  the  maximum 
yardage  removed  by  the  hydraulic  dredge  was  294,669  cubic  yards,  scow  measure- 
ment, removed  dunng  the  month  of  June,  1903.  The  total  numl)er  of  working  days 
occurring  during  the  intervals  when  the  various  machines  were  employed  on  the 
work  was  602,  and  the  average  yardage  removed  per  machine  per  working  day  of 
twenty-four  hours  was  about  7,460  cubic  yards.  The  average  output  of  grapple 
dredge  No,  5  and  hydraulic  dredge  No.  6  has  increased  since  June  30, 1903,  owing  to 
the  6ict  that  a  laraer  bucket  was  installed  on  the  former  dredge,  while  the  latter 
machine  was  worsing,  toward  the  close  of  the  contract,  in  a  heavier  bank  and  under 
more  favorable  conditions.  The  average  output  of  the  grapple  dredge  Mascot  h/ts 
decreased  since  June  30,  1903,  owing  to  tne  fact  that  while  this  machine  was  working 
in  the  vicinity  of  bttux)n8  14-A  and  16,  a  long  tow  to  the  dumping  ground  was  neces- 
aary,  thereby  entailing  considerable  delay  in  waiting  for  scows. 

Under  the  above  contract  the  ship  channel  from  subove  One  Mile  Creek,  to  beacon 
MBA,  near  the  Mobile  Bav  light-house,  was  dredged  to  a  least  width  of  100  feet, 
with  a  width  of  about  150  feet  at  bends.  Below  b^ux)n  MBA,  cuts  aggregating  about 
90  feet  in  width  were  dredged  over  the  cut-off  channel  to  beacon  8^ A,  while  below 
the  latter  beacon  a  single  cut  about  55  or  60  feet  wide  was  dredged  to  deep  water 
in  the  lower  bay.  The  minimum  depth  in  these  cuts  at  the  close  of  dredging 
operations  was  23  feet. 

Beoent  examinations  of  the  ship  channel  show  that  the  dredged  cut  has  maintained 
itself  quite  well  except  between  light-house  beacons  4  and  8  in  the  lower  bay,  a  dis- 
tance of  about  27,000  feet.  In  this  locality  some  shoaling  has  occurred,  and  the 
effective  depth  of  the  channel  has  thereby  become  reduced  to  22  or  22i  feet.  It  is 
proposed  to  remove  these  shoals  during  the  coming  fiscal  year  with  funds  recently 
allotted  from  the  emergency  river  and  harbor  act  of  April  28,  1904. 

( 6 )  Tidal  observations. — The  automatic  tide  gauge  at  Battery  Gladden  has  been  con- 
tinued during  the  year  and  additional  gauges  have  been  installed  at  Fort  Morgan  and 
Grants  Pass.  The  records  obtained  from  the  various  gauges  have  been  reduced  with 
the  following  results: 

Battery  Gladden:  Feet. 

Average  of  485  high  waters  above  present  datum 1. 71 

Average  of  488  low  waters  above  present  datum 28 

Average  range  of  tide 1.43 

Fort  Morgan: « 

Average  of  54  high  waters  above  present  datum 1.44 

Average  of  54  low  waters  above  present  datum 42 

Average  range  of  tide 1.02 

Giants  Pass:  <^ 

Average  of  25  high  waters  above  present  datum 1. 24 

Average  of  26  low  waters  above  present  datum 14 

Average  range  of  tide 1. 10 

(c)  Surveys. — Examinations  of  the  dredged  cut,  cross-section  surveyH  for  the  deter- 
mination of  the  yardages  excavattxl  by  tne  hydraulic  dredge  and  a  final  survey  to 
develop  the  condition  of  the  ship  channel  at  the  close  of  the  National  Dredging  Com- 
pany's contract  were  made  during  the  year.  A  complete  survey  of  the  water  front 
of  tte  city  of  Mobile  frf)m  Choctaw  Point  to  Chickasaw  Creek,  to  serve  aa  a  ba.'jis  for 
the  establishment  of  harbor  lines  for  the  port  was  also  in  pro^rews  between  January 
28  and  April  9,  1904.  The  maps  of  this  survey  are  approaching  completion  at  the 
present  time. 

REMOVIN(i   OBSTRUCTIONS   FROM   MOBILE   HARBOR. 

Bepair  work  upon  the  snag  l)oat  Bla<;k  Warrior  was  in  progress  until  November, 
1903.  Upon  the  completion  of  these  rei>airs  the  boat  was  place<l  in  commission  on 
Mobile  Harbor  and  was  engage<l  in  the  work  of  removing  sunken  trees,  logs,  and 
snags  from  the  channel.  Thin  work  was  c'ontinneil  until  January  25,  1904,  at  which 
time  the  river  was  in  safe  condition  for  deep-<lraft  navigation. 


fl  Not  yet  definitely  connected  with  Mobile  Harbor  datum. 
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Sna^iiiK  work  wa^  reHUined  on  June  6,  1904,  with  the  snas  boat  DemopolSs,  mnd  if 
Htill  in  pro^reHS.  The  latter  o|)eration8  are  for  the  purpose  of  removing  toe  ofaBtmc- 
tionH  wtiich  have  been  carried  into  the  channel  dunng  the  spring. 

DREDGING   ON  TUB  OUTER  BAR. 

During;  the  fiBcal  year  1903,  no  operations  were  in  progress  on  the  outer  bar,  no 
propoHalH  having  l)een  receive<l  for  this  work  in  response  to  its  public  advertisenient 
The  work  wan  n^advertised  un<ler  date  of  July  12,  1903,  and  a  contract  for  its  eze«-a- 
tion  was  entered  into  on  August  22,  1903,  with  Mr.  Kitten  house  Moore,  of  Mobile, 
Ala.,  whoee  pro|K)8al  was  tlie  only  one  received.  The  price  paid  under  tbiB  cxjntrMt 
is  30  cents  {K'r  cubic  vard,  bin  measurement. 

OiK^rations  under  t)iis  contract  were  commenced  October  2, 1903,  with  the  bydnm- 
lic  dredge  JumtH).  Work  i)rog[re8H(Hl  until  November  10, 1903,  when  the  dredge  sank 
while  at  work.  As  the  machme  proved  a  total  loss,  dredging  operations  were  wu^ 
i)ended  until  additional  plant  could  l)e  securiHl.  The  dr^ge  O.  W.  R.  BayUy  was 
hnmght  to  Mobile  by  the  contra<-tor  triwanl  the  latter  jiart  of  December,  190S,  but  m 
exten»<ive  re{MiirH  were  ntH'i^Hsary  to  placid  this  machine  in  a  safe  working  condition 
<Ire<!giii)?  operations  could  not  l>e  renumed  until  May  16, 1904.  8ince  the  remimptioii 
of  o()eration8,  various  additional  n*pairs  to  the  mairhine  have  become  neceseary,  and 
but  little  I >n)gn>f>H  has  l>een  effe<'tiHl  in  the  t)ast  seven  months.  The  total  yanlage 
exiavat^Hi  to  date  is  100,43^^  cubic  yards,  ana  the  minimum  depth  in  the  channel  on 
the  li^ht-houHe  rau^  in  25  feet 

Respectfully  submitted. 

David  U.  Andbrhok^ 

A99igtatU  Engineer, 

Maj.  W.  E.  Cra  Kill  ILL, 

Corps  of  Engiru'ers. 


R  2. 

IMPRUVKMKNT    OF    15LACK    WARRIOR,    WARRIOR,    AND   TOMBIGBKE 

RIVERS,  ALABAMA  AND  MIS8IW1PPI. 

PK().IK(T     FOR     HLACK     WARKIOK,    WARRIOR,    AND    T0MBI(;BEE     RIVERS, 

AlJ^liAMA. 

To  afford  x\  chiiiiiiol  for  ^>-foot  navigation  from  the  junction  of  the 
MiiUH^rrv  and  Lo<ust  forks  of  the  Black  Warrior  River  to  the  mouth 
of  the  l\)mbigl>oe  River,  a  distance  of  Ji^J'J  miles,  l)y  the  const  met  ion 
of  locks  and  dams  and  otln^r  necessary  work.  Ij<H*ks  are  to  Iw  52  feet 
wide  and  ,^22  feet  between  j^ates,  j^ivinjj  an  available  length  of  5JS5 
feet;  minimum  depth  of  water  on  miter  sills,  t>i  feet,  and  7  feet  in 
lock  chamlM»rs  and  approaches. 

(a)    HLACK    WARRIOR    RIVKR. 

[AUlVC  TllM'AlfMlNl,  AIll.J 

The  following  work  was  done  bv  the  contnu'tors  at  I^ock  No.  4  (to 
Ik*  known  iu<  i:{  when  completed)  during  the  year: 

(2u<»iiiH i'\\\nv  yanln. .  ^ 

C\)}»inK !«io 2;W 

IN)intiNl-fiuv  iniu«>nry fl(» 97 

R«M'k-fa4V  inai<«»iiry ,Io 61 

Riihhlc  iiuiMiiiry «io 2,  W4 

Dry  nil)UU»  iiisl**« mry ijo 7 

Kxcavation ilo S,  W^ 

R(H*k  I'xravation iln 956 

KtiilMinkiiieiit ili» :^.  410 

JStone tilling lU.....  605 
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Paving cabic  yards . .  472 

Riprap,  hand-placed do 666 

Bolt  holes,  in  masonry linear  feet. .  196 

Miter  sills ;..feetB.  M..  5,000 

Framed  tunber do 41,248 

A  spur  telephone  line  2  miles  long  was  built  with  hired  labor  to 
connect  Lock  4  with  lines  of  Southern  Bell  Telephone  and  Telegrapli 
Company,  and  a  survey  was  made  to  determine  the  location  and  cost 
of  LfOcks  14  ^nd  15. 

PRESENT  CONDITION   OF  WORK. 

Three  locks  completed,  one  lock  95  per  cent  finished,  and  7  locks  not 
begun.     Survey  for  two  of  these  locks  completed. 

GATES  AND   VALVES. 

Grates  and  valves  for  Lock  4  were  built  with  hired  labor  at  the  Tus- 
caloosa shops  and  are  stored  ready  for  erection  whenever  the  contract 
work  is  sufficiently  advanced. 

PROPOSED  APPLICATION   OP  FUNDS. 

With  available  funds  it  is  proposed  to  complete  work  on  Lock  and 
Dam  No.  4,  and  with  future  appropriations  to  carry  the  work  of  lock 
and  dam  construction  on  up  the  river. 

NAVIGATION  AND  COMMERCE. 

The  bulk  of  the  traffic  on  this  part  of  the  river  passes  through  Locks 
10,  11,  and  12,  and  is  given  in  detail  in  the  report  on  operating  and 
care  of  locks  and  dams,  Black  Warrior  River,  Alabama.  In  addition 
to  this  there  is  a  small  traffic  in  coal  and  timber  on  the  pool  above 
Lock  3,  statistics  of  which  are  not  available. 

(b)  warrior  rtver. 

[Below  Tuscaloosa,  Ala.] 
WORK   OF  THE   PAST  YEAR. 

Work  on  Locks  1,  2,  and  3,  which  was  commenced  in  May,  1903, 
under  contract  with  M.  T.  Lewman  &  Co.,  of  Louisville,  K}^,  dated 
April  1, 1903,  and  approved  April  22, 1903,  was  continued,  and  during 
the  past  fiscal  year  tlie  following  was  accomplished: 


Excavate<l  material cubic  yards.. 

Concrete do — 

Gravel  filling do.... 

Cofferdam  timber feet  B.  M.. 

Sheet  piling do — 

Founoation  pile^*,  delivered linear  feet. . 

Foundation  piles,  driven do 

Drain  pipe do — 

PlacHig  valves  and  special  irons pounds. . 


46,960 

1,897 

28 

173,161 


4?^ 

751 

108 

14,791 


50,431 


•2O0,'SM 

4,937 
4.727 


Locks. 


49,391 


212,360 
"28,"  306 
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On  Juno  30,  1JH>4,  contract  work  at  Ijock  1  was  about  18  per  cent 
completed,  at  Loi^k  2  about  13  per  (;ent,  and  at  Lock  3  about  15  per 
cent.  Uurinj^  tlie  fiscal  year  contract  work  was  completed  on  IjocIl  4 
and  the  lock  turned  over  to  the  Government.  The  foUowinfi^  is  a  state- 
ment of  the  contract  work  performed  on  this  lock  during  the  year: 

( 'oncri'ti* cubic  yardfl. .  349 

Kxi-Jivation do 13, 2«2 

( ; ravol  filling: do 1,  «73 

Stone  filling? do 2,011 

Kiprapf  hand  plactnl do 2, 43» 

Dam  timlier feetB.M..  175,000 

A pn )n  timlKjr do....  33, 388 

Sheet  piling do 12,8»6 

Foundation  pil«*8 linear  feet..  82 

Foundation  |)ileH,  cut  off  al)ove  f?rade do 24 

t  lean  |)ilet»,  not  wjiiare*! do 805 

Cirubbmg  and  cleariug per  cent. .  10 

(iATKS   AND   VALVES. 

During  the  fiscal  year  erection  of  gates  at  Locks  4  and  5  was  com- 
pleted. Material  for  the  construction  of  the  gates  for  Locks  1,  2,  and 
3  was  purchased  and  delivered  at  the  Tuscaloosa  shops,  where  they  are 
l>eing  built  with  hired  lalK)r.  These  gates  are  to  oe  erected  by  the 
contractors  who  are  l)uilding  the  locks.  The  valves  have  been  deliv- 
ered at  the  locks  and  part  of  those  for  Lock  1  have  been  placed. 

HOUSES. 

Engineer  quarters  at  Ijocks  1  and  2,  and  lock  tender's  house  at  Lock 
8,  have  been  l>uilt  by  contract  and  turned  over  to  the  United  States. 
These  houses  are  now  used  lus  offices  and  quarters  by  the  United  States 
insi)ectoi*s  employed  on  the  work. 

TELEPHONE   IJNES. 

Three  spur  telephone  lines,  with  a  total  length  of  about  12^  miles, 
hav(»  }M»en  built  with  hired  \\\])ov  to  connect  Locks  4,  5,  and  G  (now 
known  as  LtK'ks  7,  s,  andi>,  Klack  Warrior  Kiver)  with  lines  of  South- 
ern Bell  Telephone  and  Telegraph  C'oniixmy. 

MAINTENANCE. 

Snagging  operations  on  the  Warrior  Kiver,  which  were  commenced 
on  May  27,  ll^nH,  and  which  w(»re  in  progress  at  the  In^ginning  of  the 
pn'sont  ti^al  vrar,  were  continued  until  l)ctobcr  S,  liMKJ,  when  work 
was  suspended  for  the  season.  Th(\se  ofn'rations  were  carried  on  with 
the  r.  S.  snag  iMnit  Av/z/yW/xand  hired  labor,  and  resulted  in  plac* 
iiig  the  channel  of  the  Warrior  Kiver  from  Lock  7  down  to  the  mouth 
at  I)emo|K>lis,  a  distance  of  about  52  miles,  in  a  safe  condition  for 


navigation. 


1»KESENT   CONDITION    OF   WOKK. 


Three  locks  completed  and  in  ofx^ration  and  three  l(K*ks  I leing  con- 
structed under  continuing  contract. 


PKoroSEI)   Arn.ICATlON    OF   Fl'NDS. 


With  available  funds  and  additional  appropriations,  it  is  pro{H>seil 
to  complete  building  l^M-ks  and  Dams  I.  2.  and  l\. 
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NAVIGATION    AND  COMMERCK. 

A  portion  of  the  traffic  on  this  stream  pa^ssed  Locks  7,  8,  and  9,  and 
is  given  in  detail  in  the  report  on  operating  and  care  of  locks  and 
dams,  Black  Warrior  River,  Alabama.  In  addition  to  this  there  was 
some  navigation  and  mfting  on  that  portion  of  the  river  below  Lock  7, 
statistics  tor  which  are  not  available. 

I 

(C)   TOMBIOBEK   RIVER. 
WORK   OF  THE   PAST   YEAR. 

Operations  were  largely  confined  to  a  survey  to  determine  the  cost 
of  completing  Ix)ck  1,  the  location  and  cost  of  constructing  Locks  2 
and  3,  and  the  amount  and  cost  of  necessary  dredging. 

PRESENT   CONDITION   OF  WORK. 

One  lock  is  about  two-thirds  completed,  and  two  locks  and  the  work 
of  dredging  have  not  yet  been  commenced.  The  suiTcy  has  been 
completed. 

For  commercial  statistics  for  the  calendar  vear  ending  December  31, 
11W)3,  see  report  on  Tombigbee  River,  moutE  to  Demopolis. 

GENERAL. 

In  order  to  open  navigation  from  tide  water  to  the  Warrior  coal 
fields  and  to  make  available  the  work  already  done  in  the  rivers,  pro- 
vision should  be  made  for  the  immediate  completion  of  Lock  and  Dam 
No.  1,  Tombiglxie  River  (at  McGrews  shoals),  and  for  putting  under 
contract  the  remaining  two  locks  and  dams  on  this  river.  This,  with 
the  works  already  completed  or  in  progress,  will  provide  continuous 
slack-water  navigation  from  Mobile  to  a  point  about  13  miles  above 
Tuscaloosa.  In  addition,  two  more  locks  and  dams  above  Tuscaloosa 
should  l)e  provided  for  in  order  to  extend  navigation  26  miles  into  the 
cojil  fields.  For  reasons  of  economy,  contracts  should  l>e  authorized 
for  the  completion  of  the  locks  and  diims  named  above. 

2Lmey  fttivte7iientii. 

BLACK    WARRIOR  RIVKR,  GENERAL   PROJECT. 

July  1,  1903,  balance  iincxpendt'd $53,213.61 

June  30,  1904,  amount  ex pendwl  during  fiscal  year,  for  works  of  improve- 
ment       27,150.47 

July  1,  1904,  balance  unexpended 26,063.14 

July  1,  1904,  outstandinj?  liabilities 9,522.53 

July  1,  1904,  Ijalance  available 16,540.61 


July  1,  1904,  amount  covere<l  })y  uncompleted  contracts 6, 500. 00 


Amount  (estimated)  required  for  completion  of  existing  project ludetinite. 

Amoimt  that  can  lui  profitably  expendcHl  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexjHindecl 
July  1,  1904 250,  IKK).  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1S97. 
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BLACK   WARRIOR  RIVER,   8URVBY. 

July  1,  1903,  balance  unexpended $3,000.00 

June  «30,  1904,  amount  expended  during  fiscal  year,  for  worka  of  im- 
provement   2, 413. 56 

July  I,  1904,  balance  unexpende<l 680. 42 

WARRIOR  RIVER,  GENERAL  PROJECT. 

July  1,  1903,  balance  unexpende<l $668,783.43 

Ret.'eived  from  ealva  of  ( iovemment  property 23. 40 

Amount  appropriated  by  Hundry  civil  act  approve<l  April  28,  1904  ....  226,  OUO.  00 

793,800.83 
June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    190, 077. 30 

July  1,  1904,  l>alance  unexpended 002,829.63 

July  1,  1904,  outstanding  liabilities 21,306.00 


July  1,  1904,  lialance  available 681,434.63 


July  1 ,  1904,  amount  covere<l  by  uncompleted  contractw 004, 241. 00 


'Amount  ( estimated )  requiro<l  for  completion  of  existing  proiect ^93^  qqo.  00 

Amount  that  (ran  l)e  profitably  extended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 93,000.00 

Sul>mitte<l  in  compliance  with  requirements  of  sundry  civil  act  of  June 

I    4,  1897. 

WARRIOK   KIVKK,  TUMCALOOHA  TO   DEMOPOLIS,  MAINTENANCE. 

July  1,  1903,  l)alanct»  unexi)ende<l 10,020.80 

June  'M\  1904,  amount  expende<l  during  fiscal  yt*ar,  for  maintenance  of 

improvement 3, 328.  86 


July  1,  HKM,  lialance  unexi)en<le<l 2, 691. 9Si 


Amount  that  can  be  profitably  exi)en<led  in  fiscal  vear  ending  June  30, 
UHX),  for  maintenance  of  improvement,  in  ad((iti<m  to  the  tialance 
unex|)end»Ml  July  1,  1904 10,000.00 

Snbiiiitte<l  in  conipliancv  with  nniuin^mentH  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1W>9. 


I 


TOMHKSIIKK    KIVKK,  ALABAMA,  HURVEV. 


July  1,  UKXS,  l)alan(v  unexiK'nde<l fl,K83.2S 

June  :I0,  UHM,  amount  rxiN'ndiMl  during  fincal  year,  for  workn  of  im- 

pn>vement 1, 839.  K5 

July  1,  ISKVI,  ))alance  unexi>en<h»<l 43. 4:{ 

«Balan<«e  nect»ssary  to  complete  appropriations  to  the  amount  of  fl  ,5:^,000, 
the  eHtimat«Hl  owt  of  the  Warrior  Kiver  pn>iwt $76,  (MW.  00 

Amount  4iiverteii  fn)m  appn>priation  of  June  13,  li»02,  for  maintenanct* 
of  \Varri<ir  River  fnmi  TiUH-ahNkf^a  to  IXMno|x»lis 10, 000. 00 

Amount  divert^Ml  for  survey  to  determine  Kx^ation  of  li»ok  sites  in  Tombig- 
l)ee  River 8,000.00 

H3,  OUO.  00 
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TDMHhIIIKK  KIVKR,  MOITII  Tt)  l>KMOI*i)Ult,  liBXiaAL  IWUMT. 

RtcimvchI  fnmi  mle  of  (lovernnient  |>ni|)«*rt v $175. 00 

JiiiK*  :iO,  1WX4.  amount  t*x|)en4l(^l  iliiritiK  (^Mml  yi«r,  for  worki*  of  iiii- 

|in>v«^m*nt 1H2.  (10 


July  1.  IMM,  liaUiMv  unox)M*ii<liHl  . 
July  1,  IWM,  o«iti*t«n«litif(  Imlnlitui* 


i:i.00 

i:i.oo 


A  mount  ( 4*f«timAt4««l )  n^uinnl  for  romplwion  <  »f  c*xii«tinir  proj<M^ 1 .  *M\  iioo.  U) 

Ammmt  tliat  mil  In*  profluhly  ex|N«n«i(«<l  in  rtMtil  vt-ar  i*mliii|C  Jum* 
'M),  lIUNt,  for  workH  of  impn>v«*iiM»iit.  in  aiMition  tot'iu*  Imlantv  un«*x< 

iicmliMlJiily  I.  IIKM 4<VK«N».00 

Sii]Hiiitu*«l  in  oomplianci*  wiUi  rvi|uirementii  of  sundry  civil  act  tif  June 
4,  1W7. 


APPIIOI*RlATlO!C|l. 

Kark  Witrrutr  Kirrr. 

Bv  art  of— 

Julv5,  18H4 |AO,000.00 

AiiKiM  1.  IHW fM.:tSO.OO 

Autnu^  II.  I»*HH HW. 0*»».  00 

S«*iiti*mlit*r  IW.  |HW) liSO,(MN).00 

Julv  13.  I«rj 200,000.00 

Aulnu't  IH.  IMSM »7,MX).00 

Juno  :i,  IHWJ 10. 000. 00 

Manh  3.  I  WW ftO.  000. 00 

Juni«  tl.  mn) Hrt.  K24. 00 

Manh  :i,  IWOI M, 67ti. 01> 

A  moll  lit  traiiaf<*m*(l  fnnii  Warrior  Kivrr  a|»|*ro|>riation 

liy  Mil  of  Jum*  13.  iwrj 14.000.00 

Nim.  :sfio.  00 

Jiini*  30.  IIUM.  fn*iii  tciUt*  <  tovfmm<*nt  pni|i«*rty IKt.  42 

H  ♦irrw»r  ami  TotHftyjfiff  rirrr», 

llv  art  of— 

Manh3.  isTfi ^.S.aiO.OO 

Aiuriifit  14.  |s7»i |.\(ii».00 

Jniiv  IH,  IM7H *JK.(«IO.(IO 

Manh  3,  I H71» 20. UIO. 00 


|HOH.  4:0. 42 


MH,000.00 


Warrinr  linrr. 


Bv  ai-t  of— 

Junr  14.  IHHO 

Manh  3.  IHMI 

Aii|fiii*t  2.  |M«2 

Jul V  .\  IHM 

AiimiKt  5.  iHHrt 

Antni**!  II.  IHKH 

S*iitotnU*r  10.  IWH) 

July  13,  IHH2 

Aiishtft  In.  IHH4 

Juno  3.  1«W 


20. 000.  («) 
10.ti22.tM» 
10.tNli.  <10 
12.0l)0.tN> 
18.7:10.1)0 
IS.UMI.  IM) 
45.01)11.00 

7ri.(NH).oo 

40.(Nll).00 
70.(H)0.U> 


3I«l,:i72.00 


Ihl«      KKI'^^K'J    Ok    TBJl    -.-BlXi     .*    13 


s.  r« 


t-f*    L     iVjau.*!.    11— EL    STX'^T. . 


July  I,  I '.#««,  ImImii'^  u!Arr;j^^. 
J I  Mil-  ii<),  I'^H,  uijioufit  •'r.;^-.'>.. 
|iiii\i-fiii'iil 

July  I,  I'HM,  tmlaij'i'  'ififrx;«>'.v. 


li<<:fe.  ^■ 


'.  i.r  ▼nrks  orf  iiD- 


I3,ooaoo 


586.4!! 


.Iiii\   I,  I'lNH,  Imlafw'i' iirjf'x;#<'ri'J<^l $S68,7H3.-I3 

Uvt  rj\ril  liiiiii  Miii'f  ti\  <#»/\<-njiii«-iit  proj^riy 2S,40 

A  III!  mill  u|»|fr<»i»i'Jiii''<l  hy  »-»jn«Jry  «:iviJ  a/.-t  aj»pr.»vr«!  April  2^.  IWM 235,  OUO.U) 

7ft3, 806.  «< 
.tiiiu*  :UI,  hNil.  Mint  Mini  fxin'wU*t\  'luring;  iitrcal  year,  for  work^  of  im- 

|iiii\i'iiiriil        IflO,  977.30 

ltil\   I.  MHM.  iHilittiiv  iiiii-xtN-ii<l<-<l 602,829.53 

.\i\U  I.  hH»|.  .iiitHiiiKliiiK  liuliililii'M 21,;»5.00 


.\\kU   I.  I\NH,  Uiliiiiiv  uvHiliihU' 681,434.53 


.\\\\\  I,  nH>l,  itiiiiiiiiil  nivi*nH|  liy  iiiirfiiiipI(*t(N I  contracts 601,241.00 


Vkii.iutii  (i^tiiiuiiihh  MV|uiriHl  for  ct)inplcti(»ii  of  exifltitif?  project 

\iiiouiit  ihiii  I  ait  Ih*  piniiiiiltly  fX|N>iiil(Hl  in  fiHciil  year  endinf?  June 
:)iV  itHHi,  III!  winkstii  \iiipn>vciiicnt,  in atMitiou  to theltalanceunex- 
kvii.UsI  ,itil>  I.  I'KM 

^ii)Mutil«Ni  in  oiii)pli:uuc  \\  iili  nHiuinMiicntt*  of  Huiidry  civil  act  of  June 


4    lv». 


XX  KUIOi'l.    i;i\ii«.    llM'MiHiHA   Tti   PKMOIMIJS,  M.UXTBXAXCK. 


»,i.x    ;     "••Wi    Kii.kiui' \Mlt«\)^Mull^l 

K..  ,    «'.\   '.A*!   .»-.ii.«uMi  o\)M-tsiisI  «lnnui;  iim'hI  yoar,  for  maintenance  of 


•  1        ■ 


A*i     Ki  4   .\   .-.lu  \i^'.Aii>l 


093, 000. 00 


93,000.00 


I6,a2a 

3,338. 


S,«1.9i 
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1903.  During  the  former  period  this  improvement  was  prosecuted 
with  the  snagboat  Tonihighee^  while  during  the  latter  interval  the 
sn^boat  Denrnpolis  was  emjjloyed. 

Tne  cost  of  this  work  during  the  year,  including  necessary  repairs 
to  working  plant,  was  $4,323.57.  As  a  result  of  this  expenditure  the 
channel  within  the  limits  of  the  project  was  placed  in  a  safe  condition 
for  navigation  on  a  slight  rise  above  low  water. 

This  improvement  is  not  permanent,  owing  to  the  obstructions  which 
are  brougnt  into  the  channel  during  high-water  stages. 

It  is  proposed  to  apply  the  existing  heilance  to  the  preservation  and 
care  of  working  property,  and  to  devote  future  appropriations  to  the 
work  of  maintaining  a  navigable  channel  within  the  limits  of  this 
improvement. 

Money  Htatemeat, 

July  1,  1903,  balance unexpende<l «$4,586.98 

Received  from  sales  of  Ciovernment  property 43. 44 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 4,000.00 

8, 629. 42 
June  30,  1904,  amount  expended  during  fiflcal  year,  for  maintenance  of 
improvement 4, 323. 57 

Julv  1,  1904,  balance  unexpended 4, 305. 85 

July  1,  1904,  outstanding  liabilities 60.00 

July  1,  1904,  balance  available 4,245.85 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  a<ldition  to  the  bauuice  unex- 
i)ended  July  1,  1904 30,000.00 
Suomitted  in  compliance  with  rec|uirements  of  sundry  civil  act  of  June 
•  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Pretnmiit  projects. 

By  act  of — 

June  10,  1872 $5,332.95 

June  14,  1880  (below  Vienna) 15,000.00 

March  3,  1881  (below  Vienna) 7,988.00 

Augu8t2,  1882  (below Vienna) 12,500.00 

July  5,  1884  (below  Vienna) 15,000.00 

August  5,"1886  (l)elow  Vienna) 11,250.00 

Augustll,1888  (l)elow Vienna) 6,000.00 

September  19,  1890 55,000.00 

July  13,  1892 &75,000.00 

August  18,  1894 «'25,0()0.00 

June3,  1898 ^25,000.00 

Allotted  from  emergency  act  June  6,  1900 3,980.81 

257,a51.76 


«  Erroneously  rei)urte<l  as  $4,556.73  in  annual  report  for  1903. 
''Portions  of  Tombiglx*e  River  appropriations  applied  to  snagging  work. 
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ExiMifig  prajedn. 
By  act  of — 

June  13,  HK)2  (allotment) fl6,000.00 

Allott4?d  from  act  of  June  18,  nK)2 4,000.00 

$30,000.00 

June  30,  1904,  from  HaleH  (lovernment  proi)erty 72.fl» 

Total 277,134.45 


COMMKItriAL  PTTATIHTICH. 


Commerce  on  the  Tomhighee  River,  mouth  to  Demopolis,  dnrinfi^  the  calendar  rear 
en<lin^  DetvnilKT  31,  UH)3,  conniHtiHl  of  cotton,  c(»ttonKe<Ml,  logs,  timber,  bnmlMtafh 
fertilizerH,  farm  supplien,  ]>rovihionH,  ami  general  merchamlise.  The  amount  of  this 
commerce  waa  about  225,(XX)  tonn,  valueil  at  about  $4,0U0|000. 


(e)    UEMOl'OI.18  TO  COLUMBUS. 

During  the  past  fiscal  year  the  snag])oat  Mctnm  was  engaged  in  the 
work  of  ronioving  obstructions  f  I'oni  the  channel  of  the  Tonibigheo 
Kiver  from  Peniopolis  to  Cobimbus  between  July  1  and  Dci*ember  26, 
190/5.  During  this  time  the  entire  river  within  the  limits  of  the  pro- 
ject was  worked  ov(»r  and  placed  in  such  condition  that  the  stream 
wits  available  for  navigjition  on  a  slight  rise  ahove  low  water.  The 
amount  expended  on  this  work  during  the  year  wiw  j^,332.75.  This 
expenditure  was  for  maintenance  entin^ly.  the  conmiencement  of  the 
projected  lock  and  dam  work  never  having  In^en  authorized.  The 
work  of  maint«»nance  n»(juires  attention  every  year,  owing  to  the 
obstructions  which  are  carritnl  into  the  strejim  by  high -water  stages. 

It  is  proi>osed  to  apply  the  existing  balance  to  the  preservation  nnd 
aire  of  working  ])roperty,  and  to  devote  futun*  appropriations  to  the 
work  of  maintaining  a  navigtible  channel  within  the  limits  of  this 
improvement. 

J///;//  //  sfnt*hit)it. 

July  1.  HX)3.  hilanceuncx]KMultMl f6,4.'i6.  :i4 

Jun«' :{(>,  nHM.  amount  t'X}N*n(Inl  ihiriii^'  tiM'Jtl  year,  lor  iiiaintcnamv  of 

imjin  •vcment ♦»,  ;Wl».  7n 


July  1,  15HM.  lialamv  uncxjK'nde<l VSX  59 

July  1.  IVHM,  <iutMtandin>r  liahilitiif* »).  llO 


July  1.  IfHM.  Uilanc**  available ttt.  W 


Amount  that  ran  be  profitably  expendoil  in  fi>»r'al  year  ending  June  lU), 
UHM.  for  maintenanct*  tif  im]in>v«'iiirnt,  in  mlditiiui  ti>  the  lialainr  mti- 
fX|HMiilnl  July  1,  ItHM 111.  {VO.  IM 

8ubniitt4.ll  in  c«»m])lianc«>  with  nipiin'ments  nf  ••nndry  civil  ac4  oi  Jun«* 
4,  1897,  and  of  auction  7  of  the  river  and  )iarlN»r  act  of  Js*rj. 
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APPROPRIATIONS. 

By  act  of — 

June  14,  1880  (Columbus  to  Vienna) $12, 000 

March  3,  1881  (Columbus  to  Vienna) 6,3tK) 

Aufni8t2,  1882  (Vienna  to  Fulton) 7,500 

July  5,  1 884  ( Vienna  to  Fulton ) 10, 000 

AujruFtS,  1886  (Vienna  to  Fulton) 7,500 

August  11,  1888  (Vienna  to  Fulton)  6,500 

September  19,  1890 15,000 

July  13,  1892 35,000 

AugiiHt  18,  1894 50,000 

June  3,  1896 50,000 

Marth3,  1899 10,000 

Total 209,890 


COMMERCIAL  HTATI8TIC8. 


Commerce  on  the  Tombigbee  River  from  Demopolis  to  Columbus  during  the  cal- 
endar vear  ending  I)ecem])er  31,  IJKKi,  conpinted  of  cotton,  <M)tton  Hl^ed,  logH,  bread- 
stuffs,  tertilizerH,  farm  supplitn*,  provisions,  and  general  merchandise.  The  amount 
of  this  commerce  was  about  30,000  tons,  valued  at  about  $500,000. 


(f)    COLUMBUS   TO  WALKERS  BRIDGE. 

■ 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
June  13,  1902,  an  allotment  of  $4,000  was  made  from  the  appropria- 
tion for  Tombigbee  River,  mouth  to  Demopolis,  for  the  work  of  improv- 
ing this  stream  from  Columbus  to  Walkers  Bridge.  Operations  in 
connection  with  this  improvement  were  commenced  on  June  1,  1903, 
at  Aberdeen,  Miss. 

During  the  past  fiscal  year  snagging  operations  on  this  section  of 
the  Tombigbee  River  were  in  progress  from  July  1  to  December  5, 
1903,  work  being  suspended  on  the  latter  date  owing  to  lack  of  funds. 
In  this  inten^al  a  distance  of  about  74  miles  of  river  was  worked  over, 
making  a  total  distance  of  about  90  miles  worked  over  with  the  funds 
allotted  in  1902.  The  expenditures  during  the  year  amounted  to 
$2,705.23.  At  the  close  of  operations  the  river  a)x)ve  Aberdeen, 
Miss.,  was  in  fair  condition  for  rafting  on  a  rise  of  several  feet  above 
low  water. 

It  is  proposed  to  apply  the  existing  balance  to  the  preservation  and 
care  of  working  property,  and  to  devote  future  appropriations  to  the 
work  of  mainSiining  a  navigable  channel  within  the  limits  of  this 
improvement. 

Money  Htatemetit. 

July  1,  1903,  balance  unexr)ende<l $3,033.21 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 705. 23 

July  1,  1904,  balance  unexpended 327.98 

July  1,  1904,  outstanding  liabilities 60.00 

July  1,  1904,  balance  available 267.98 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906^  for  maintenance'  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  MM)4 10,000.00 

Submitted  in  compliance  witli  requirements  of  smidry  civil  act  of  June 
4,  1897,  andl  o|  s^tion  7  of  the  river  find  harbgr  act  of  1899. 
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APPUOPRIATIONH. 

For  Tombigbee  River  above  Columbus: 
By  act  of — 

June  10,  1872 $4,667.05 

June  18,  1878 12,000.00 

March  3,  1879 10,000.00 

March  14,  1880 4,000.00 

March  3,  1881 1,000.00 

131, 6^7. 06 

For  Tombigbee  River,  Fulton  to  Columbus: 
By  act  of — 

July  13,  1892 6,000.00 

August  18,  1894 4,000.00 

June3,  1896 8,000.00 

March  3,  1899 5,000.00 

23,000.00 

For  Tombigl)ee  River,  Walkers  Bridge  to  Fulton: 

By  act  of — 

August  11,  1888 , 4,000.00 

8epU»mber  19,  1890 4,000.00 

July  13,  1892  (maintenance) 3,000.00 

August  18,  1894  (maintenance) 1,000.00 

June  3,  1896  (maintenance) 1,000.00 

March  3,  1899  (maintenance) 1,000.00 

14, 000. 00 

For  Tombigbee  River,  Columbus  to  Walkers  Bridge: 

By  act  of  June  13,1902  (allotment) 4,000.00 

Total 72,667.05 


CX>MMERC*IAL  HTATIKTKD   IiX)R  THE  TALENDAK   YEAR   ENDING    DECEMBER  31,   1903. 


Arllflei*. 


LofTMand  tImtMT. 


Toim. 
lAO.OOO 


1908. 

Valuo 


t»>'i0.000 


R3. 

OPEKATINiJ  AND  CARK  OF  IXK'KS  AND  DAMS  ON  HL.VCK  WARRIOR 

RIVER,  ALABAMA. 

LOCKS   7,  8,  {K  10,   11,  AND    12,  BLACK    WAKRIOK    UIVKR,  AlJiBAMA. 

GENERAL   CONDITION    OF   UX^KS. 

Look  7  was  completed  and  opi^ned  for  traffic  in  Novcnil>or,  ltH)3; 
Lock  8  ojHMicd  for  traffic  in  Octoln^r,  1SH>3,  and  lAx^k  t»  has  lH»on  in 
operation  since  OctolnM*,  11HI2.  Thes**  locks  are  in  fair  condition, 
though  additional  riprap  for  Imnk  protection  and  additional  tilling? 
below  dams  is  needed  to  check  erosion.  IxM*ks  lo,  11,  and  12  were 
i*ompleted  and  opened  for  traffic  in  Novemlx^',  1^95,  and  are  in  fair 
conaition. 
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WORK  OF  PAST  YEAR. 

Loch  7  {formerly  Lock  J^,^  Wamvr  River). — Contract  work  was  com- 

Eleted,  the  lock  turned  over  to  the  United  States,  gate  erection  by 
ired  labor  completed,  and  the  lock  opened  for  traffic  during  Novem- 
ber, 1903.  Heavy  stone  has  been  placed  on  the  dam  apron  and  small 
stone  placed  below  the  apron,  along  the  face  of  the  abutment,  and 
along  the  back  of  the  river  lock  wall  to  prevent  erosion.  Riprap  has 
been  extended  up  the  bank  slope  of  the  lower  lock  approach;  1,118 
tons  of  heavy  stone,  1,249  tons  of  small  stone,  and  159  tons  of  quarry 
waste  have  thus  I)een  used  since  July  1,  1903.  Some  filling  has  been 
placed  above  dam  and  abutment  and  some  dredging  has  been  done  in 
the  lower  lock  approach. 

Lock  8  (fornie>*fy  L>ck  5,  Warrior  Hiver). — Contract  work  was  com- 
pleted, and  this  lock  turned  over  to  the  United  States  in  December, 
1902.  Owing  to  failure  to  complete  the  erecstion  of  gates  before  the 
winter  floods  set  in,  and  because  the  timber  floor  of  lock  was  lifted  by 
upthrust  in  November,  1902,  this  lock  was  not  opened  to  traffic  until 
October,  1903.  Lock  chamber  was  pumped  out  and  extensive  repairs, 
involving  the  driving  of  797  new  piles,  made  to  lock  floor. 

A  large  leak  whicn  developed  under  abutment  during  July,  1903, 
was  repaired  by  using  about  25,000  sand  bags  and  several  barge  loads 
of  brush,  stone,  and  quarrv  waste.  This  leak  caused  abutment  to  settle 
and  move  toward  river.  To  prevent  further  movement,  a  log  crib  22 
feet  by  60  feet  by  0  feet  deep,  filled  with  stone,  was  built  against  river 
face  of  lower  abutment  wing.  A  large  amount  of  small  stone  and  an 
apron  of  'heavy  stone  about  15  feet  wide  was  placed  below  dam  to 
cneck  erosion.  Berm  around  lock  mound  protected  with  riprap  and 
quarry  waste.  Riprap  bank  protection  repaired  and  extended.  One 
tnousand  and  fifty-six  tons  of  heavy  stone,  3,030  tons  of  small  stone, 
and  2,873  tons  of  quarry  waste  used  at  this  lock  since  July  1,  1903. 
Willows  planted  on  bank  above  and  below  lock  mound  to  prevent 
erosion.  New  guard  cluster  of  20  piles  driven  at  upper  end  of  lock 
approach. 

JLock  9  {ffrrmerly  Lock  6\  Warrior  River). — Apron  of  heavy  stone 
about  40  feet  wide  has  been  completed  below  dam,  some  stone,  quarry 
w&ste,  and  gravel  filling  placed  above  dam.  Two  thousand  nine  hun- 
dred and  ninety-six  tons  of  heavy  stone,  400  tons  of  small  stone,  293 
tons  of  quarrv  waste,  and  80  tons  of  gravel  have  been  placed  at  this 
lock  since  July  1,  1903.  A.  new  guard  cluster  of  18  piles  has  been 
driven  at  the  upper  end  of  lock  approach. 

Locks  10^  11,  and  12  {frjrmerfy  Lock^  7,  ^,  a?)d  3).-~Q,\iarry  waste 
has  been  placed  above  dams  to  reduce  leakage.  Locks  10  and  11  have 
been  pumped  out,  gates  and  other  steel  work  painted,  and  necessary 
repairs  made  to  valves,  etc.  Four  thousand  five  hundred  and  seventv 
cubic  3^ards  of  flood  deposit  and  other  material  dredged  from  lock 
approaches  and  channel  below  Lock  10.  Part  of  wreck  of  steamer 
Dai»y^  which  formed  an  obstruction  to  navigation,  has  been  removed 
from  high-water  channel  l)elow  Lock  10. 

Alx>ut  13,589  tons  of  stone  and  quarry  waste  have  been  quarried 
near  Tuscaloosa  and  towed  to  the  six  locks.  A  new  quarter  boat,  at  a 
cost  of  $2,196,  and  new  dredge  hull,  at  a  cost  of  $2,0.53,  have  been  built, 
dredging  machinery  and  gravel  screen  fitted  up,  a  pile  driver  rebuilt, 
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steamer  MilU  ami  launch  Mamie  repaired  and  painted,  and  repairs 
made  to  other  plant. 

Statement  of  expenditures  for  operating  and  caring  for  Locks  7,  S,  9, 10 f  11,  and  IS,  Black 
Warrior  River,  Alabama,  during  the  fiscal  year  ending  June  SO.  1904,  mdnniiUd  in 
accordance  with  Circular  No.  IJ,  Office  Chitf  of  Engineers^  doled  July  SI,  1897, 


Items. 


SalarioN  lUwiKtant  engineer,  lockmanter,  and  lockmen. 

Kxtm  lulxir 

Ripmp  Imnk  protectf(»n 

8U>nu  paving  below  damn 

Removing  flood  dcpoHitN  from  l<K*kMund  approaches. 

Pilling  arx)ve  dams 

Repairs  to  floor  at  I>ock  8 

Pnmping  and  bailing  for  repairs 

Painting  gates  and  valves 

Constnicung  quarter  Uiat 

Constructing  dredge  liull 

Tools  and  plants 

Fuel,  lights,  and  oil 

Telephone  ser\'ice  and  maintenance 

Inciaentals 

OutsUnding  liabilities 

Repairing  break  at  Lock  8 

Extra  allotment 


AUotted. 


Total. 


19,860.00 
1,600.00 
6,000.00 

18,000.00 
5,000.00 
2.000.00 
7,000.00 
1.600.00 
2,000.00 
2,000.00 
2,000.00 
3,000.00 
1,000.00 
600.00 
1,140.00 
8,600.00 


10,000.00 


80,600.00 


Expended. 


17,666.99 
1,428.84 
3.811.46 

10,268.42 

1,454.29 

46.78 

10,187.93 
2,817.71 


2.196.26 
2,068.82 
3.727.90 
1.429.62 
96.36 
1,140.00 
8,600.00 
18,668.00 
1,224.78 


71.104.16 


Balance. 


Miniu 
bahuiee. 


11.808.01 
76.16 
2,688.54  : 
7,781.68 
8,546.71 
1,968.22 


2,000.00 


403.64 


8,776.22 


$8,187.96 
1,817.71 


196.  as 

68.  H2 
727.90 
429.  «2 


18,668.00 


28,977.08  I      19.481.24 


Money  statement. 

July  1,  1903,  )>alance  unexpended $21, 192.  (J7 

Amount  allottecl  during  fiscal  year 59, 407. 33 

80,600.00 

June  30,  1904,  amount  expendeil  during  fiscal  year 71, 104. 16 

July  1,  1904,  Iwlance  unexi)ende<l 9, 496.  R4 

July  1 .  UK)1,  (.utHtanding  liabilities 2, 615. 84 


July  1,  V,m,  Imlaiice  available 6,880.00 


COMMKKriAL  HTATIHTICH. 


Traffic. 


Awcn<l- 
1     ing. 

1 

10 

Mk  .No.  7. 

Descend- 
ing. 

1 
10 

Total. 

2 
20 

ANOend- 
ing. 

^K'k  No.  K. 

I)ei<'t'nd- 
ing. 

Total. 

L 

A8<*end- 
ing. 

<»ck  N<».  9. 

I>e^fnd- 

Ing. 

VosMcN,  etc. 

ToUl. 

I*as»iongrr  txvits 

TowlNIAtW 

lU 
13 

1 
20 
41 

3 

10 
18 

1 
Zi 
39 

3 

5 
1 

4 

43 

■JO 
26 
2 
(3 
M) 

r> 

h 

1 

11 

n 
1 

!'.♦ 
9.'. 
97 

1 

11 
37 
1 
19 
90 
9H 

H 

22 

(Toveninu*nt  l>oat>* 

74 

Coal  barijes 

1  , 
19  ' 

9 

1 

2.'> 

6 

1 

It 

•> 

2 
44 

10 
2 

•1 

2 

Other  l»argi»j« 

(tovemnient  lmrg«*«  •- 
Government   .«» in  a  11 

craft. 
Small  craft 

» 
1>« 
196 

9 

Rafts 

Total 

!.'> 

(-4) 

1U'> 

.SH 

iSi 

4 
7h 

40 

.f»4 

16 
ll!2 

TiA 

Pasnengere 

M 

LockageM 

1 

4J 

<M 

X'i 

•iw 
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Traffic — Oontinuwl . 


Lock  No.  10. 


VeflselA,  etc. 


Lock  No.  11. 


Ascend-  DcHcend-'j  ^j  j  A wrend-' Descend- 


ing. 


Ing 


TowboAte 

CioTeniment  boats 

( Vwl  barges 

Other  barges 

(rovernxnent  baigcH . . 
Govern ment  small 

craft 

Small  craft 

Rafts 


66 

3G 

11 

109 

106 

6 
4 
4 


Total 

Pasnengen 
Lockages.. 


.1 


312 


67 
36 
12 
116 
97 

6 
10 


133 

71 

•23 

22r> 

203 

12 

14 

4 


343 


685 


IhR. 

129 

4ft 

11 

112 

112 

84 

13 

4 


injf. 


Total. 


129 

44 

12 

120 

112 

87 


258 
89 
23 

224 

171 
23 

8 


510 


187 


139 


276 


315 
266 


518     1,028 


Lock  No.  12. 


Awend-  Descend- 
ing.    ,      ing. 


130 

14 

11 
179 
104  ! 

62  '' 
31 
3 


130 

44 

12 

180 

101 

66 

18 

4 


I 


Total. 


260 
88 
23 

2a5 

128 
49 

7 


5t'i-t 


555  !    1,119 


362 
273 


677 
539 


:<o0 
256 


.*»07 
2.')7 


857 
513 


Commerce. 
[In  tons.] 


Lock  and  date. 

Coal. 

Com. 

Oil. 

Flour. 

Sugar. 

Cotton. 

(X»tton 
Reed. 

Stone. 

Lock  So.  7. 
December.  1906 

150 

Janu4ry.l904 

42 

25 

1 

February.  1904 

40 

32 

0 

10 
124 

Bfaich.1904 

20 

1 

April.  1901 

I 

1,532 

May,  1904 

' 

75 

June,  1904 

1 

•  .«.....■ ..i 

510 

Total 

40            20              1 

32  i           2 

68 

164 

2. 267 

i;ocJfc  No.  8. 
October.  1903 

285 

1 

893 

Movuml)cr.  1908 

2,224 
1,891 

December.  1908 

January.  1904 

Febniarv.  1904 

50 
30 

32 

25 
1 

82 

194 

16 

March. 1904 

April.  1904 

l,5:t2 

May,  1904 

517 

June,  1904 

i 

Total 

:«-) 

32  1 

•m 

292 

7,057 

Lock  and  date. 

CH>tton- 
Hee<l 
meal. 

Ferti- 
lizer. 

Oats. 

LogH. 

Lumber. 

General 

and 
miscel- 
laneous. 

Total. 

Lock  No.  7. 
December,  1903 

150 

January.  1904 

42 

February.  1904 

366 

70 

3 

30 

11 
4 
4 

10 

544 

March.  1904 

2 

446 

April.  1904 

263 

1,802 

Blay.1904 

85 

June,  1904 

510 

Total 

439 

252 

■> 

2f>3 

29 

3. 579 

L/tck  No.  3. 
October.1903 

50  '              4 

1,232 

November.  1903 

15 

2, 2:i9 

December.  1903 



1.982 

January.  1904 

February.  1901 

341 

31 

217 

1 

10 

564 

March.  1904 

472 

April.  1904 

5 

113 

1,670 

May,  1901 

5-27 

June.  1904 

Total 

316 

113 

50  1            405 

8.6*<6 

ENG  1904 115 
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Commerce — Continued . 


Lock  and  date. 


Lock  No.  9. 


July,1908 

AiiKUHt.lQOS 

September.  1903 
October,  1903... 
November.  1903 
December,  1903. 
January,  1904  .. 
Febniary,  1904  . 
Man>h.l904  .... 

April.  19(M 

May,1904 

June,  1901 


ToUl. 


Lock  Xo.  10. 


July,1903 

AUKU)4t,1903 

Heptember,  1903 
October,  1903... 
November.  1903 
December.  1903. 
January,  1904  .. 
February.  1904  . 

March.  1901 

April.1904 

lkUy.1901 

June.  1904 


Total. 


Lock  and  date. 


Dtck  \o.  9. 


July.  1903 

AuKUst.l9a:{ 

.^fptemlHT.  1«« 
OctolnT,  IVHKJ... 
November.  IIMJ 
DecemlKT.  1901. 
Januar>'.  llKM  .. 
Febniar>'.  1W4  . 
Man'h.1904  .... 

April.1904 

Mav.  1901 

June,  1904 


Total. 


LtM'k  .V".  10. 


July,l'>i« 

Au«ru>t.iytw 

SoptemlKT.  1*W 
( Vtober.  1««  . . . 
NovenilHT,  IWO 
IH'<'em»H'r.  1««. 
January,  19IM  .. 
February.  1904  . 
Manh.  19m  .... 

April,  1»M 

May.l90t 

Junc.1904 


ToUl. 


Coal. 


295 
472 
2H6 


Com. 


65 


Cotton. 


75 


1.117 


2 


75 


Cotton 
seed. 


50 
80 


80 


250 
295 
431 
255 


100 
100 


I 


45 


1,476 


Ferti- 
lizer. 


Stone. 


682 
1,974 

548 
2,08H 
2,010 
2,835 

4«8 


664 

987 
617 


12.118 


Cotton- 
need 
meal. 


80 


lot 


1,444 

2.671 
1.815 
1.877 
l.a57 
2,318 
766 


666 

967 
517 


14,783 


65 
475 


MO 


L(»RM. 


LumlM'r. 


!  General 
.Sand  and  and  mi»- 


,  ifravel. 


60 


cellane- 
oua. 


Total. 


12.'> 
100 


113 


W 


1 

20 

5 

15 

88 

25 

4 

1 

4 

10 


722 
2,270 
1.165 
2.47H 
2.02R 
2.413 

48M 


1.108 

1.0K4 

W7 


113  I 


2J<5 


H) 


173 


11.  ti^ 


CiM) 


19:> 


I4() 
I4'> 


1.89? 
S.6QCI 
2,761 
2.70 
2,302 
2,45H 
944 
100 


967 
Met 


638 


276 


1.7i-» 


18.906 
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Commerce — Continued. 


Lock  and  date. 


Lock  No.  11. 


July,  1906 

Aogrust,  190B 

Heptember,  1908 
October.  1908... 
NoTcmber,  1908. 
December.  1906. 
January,  190A... 
FiebraazT,  1904  . 

]iaiidk,1904 

Apriiri904 

]iuy.l9D4 

Jmie,1904 


Total 


Lock  No.  It. 


July,  1908 

August.  1903  — 
September,  1903 
October,  1903 . . . 
November,  1903. 
Dteember.  1908. 
January.  1904... 
February.  1904.. 

March.  1904 

April.  1904 

May,  1904 

June.  1904 


Total 


Coal. 


253 
295 
466 
255 


225 

100 

75 


45 

138 


1,852 


253 
295 
466 
255 


180 

145 

75 

125 

138 


1,932'* 


Stone. 


1,444 
2,671 
1,815 
1,877 
1,857 
2,313 
756 


566 
967 
517 


14,783 


1,444 
2,671 
1,815 
1.966 
2,519 
1,651 
756 


566 
967 
517 


Logs. 


636 


27 


677 


636 


27 


Lumber.  S^^ti:'* 


85 
46 


24 
15 


440 
615 
445 

146 
80 


170 


1,725 


85 
46 


24 
15 


14,872 


663 


170 


290 
434 
638 
615 
445 
145 


80 


2,642 


General 
and  mis- 
cellsne- 

OU8. 


23 
34 
37 
25 
9 


25 


153 


23 
84 
37 
25 
9 


25 


153 


Total. 


1,805 

3.682 

2,758 

2.796 

2.353 

2,468 

1,075 

100 

666 

967 

562 

138 


19,360 


2,095 

4,116 

2,961 

2,885 

8,015 

1,796 

936 

225 

666 

1,092 

655 


20,432 


Comparative  table  of  commerce  through  locks, 

LOCK  NO.  10. 


Itenu. 

Fiscal 

year  ending  June  30— 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

VE8BKIA. 

steamboats 

Barges 

Steamboats 

Barges 

Passengers 

Lockages 

...number.. 

do 

..tonnage.. 
do 

...number.. 

•  •••••  U  V  •  •  ■  • 

[ED. 

tons.. 

do.... 

67 
89 

228 

238 
403 
6,165 
29,032 
203 
537 

172 
118 
3,655 
5,770 
348 
220 

71 

87 

1,892 

5,465 

86 

119 

94 

180 

3,135 

19,265 

28 

199 

59 

131 

3,621 

12,884 

'"'"iis* 

305 
420 
18,346 
24,990 
101 
484 

204 

461 

18,693 

30,930 

276 

FBKIOHT  CABKJ 

Coal 

Com.* 

1,925 

2,223 

1,059 

615 

8,305 
12 

240 

3,860 

1,476 

Cotton 

do 

38 

, 

Hay 

Steel  rails 

do.... 

10 

1 

do 

28 
22 

2 

<?wn©nt 

do 

88 



Stone 

do.... 

5,076 
148 

2,082 

128 

18 

3,938 
45 

13,096 
256 

14,783 
1,726 

Sand  and  gravel 

Oats 

do 

do. ... 

Cross-ties 

......do.. .. 

113 

5,264 

4 

352 

111 

Hewn  timber 

...  ...do. ... 

Logs 

Lumber 

General  and  miscellano 

do 

do.... 

ous...do.... 

149 
81 
14 

342 

182 

90 

138 
596 
219 

'"i,'76i' 

293 

87 
525 
255 

533 
813 
106 

638 

276 

8 

Total 

2,169 

13,291 

1,761 

1,656 

7,549 

5,090 

18,166 

18  906 

aNo  record  kept. 
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Comparaiive  table  of  commerce  through  loch — Continued. 

LOCK  NO.  11. 


Items. 

Fiscal  year  ending  June  80— 

1897. 

1898. 

1899. 

297 
147 
6,431 
7.800 
?21 
354 

1900. 

104 

105 

2,657 

6,760 

71 

208 

1901. 

1902. 

1903. 

1904. 

VR88RLR. 

8teamboats 

Barges 

Steamboats 

Barges 

Passengers 

Lockages 

...number.. 

do 

..tonnage.. 

do 

...number.. 
do.... 

[ED. 

tons.. 

do.... 

294 
235 

(") 

(«) 
1,342 
584 

633 

489 

13,985 

33,590 

2,994 

774 

871 

162 

9,111 

21,479 

1,275 

506 

263 
268 
8,708 
24,312 
494 
466 

653 

4&i 

27.007 

27,220 

1,760 

981 

847 
479 
24,188 
82,485 
677 
589 

FREIGHT  CARR] 

Ooal 

(^m 

4,706 

4,139 
25 

1.269 

707 

3,945 
12 

450 

4,211 

1.852 

Ck>tton 

do.... 

38 

Hay 

Steel  rails 

do.... 

1 

10 

do.... 

22 

9 

5.210 

148 

88' 

20 
22 

Cement 

do. . .. 

" 

SUme 

..... .do. . .. 



1,277 
68 
18 

6,320 
45 

13,096 
202 

14,788 

Sand  and  gravel 

Oats 

..... .do. .. . 

1.726 

....  ..do. . . . 

Povts 

do. . . . 

14 

113 

6,627 

16 
614 
320 

Cross-ties 

do.... 

Hewn  timber 

do 

do.... 

do.... 

OU8...do 

""i65' 
146 
44 

Log*-- 

Lumber 

General  and  miscellane 

392 
846 
110 

138 
626 
285 

"i.'iis' 

430 

87 
157 

688 
154 
206 

677 
170 
168 

Total 

5,061 

16,057 

2,205 

1,836 

7,473 

7,8<W 

18,402 

19,860 

LOCK  NO.  12. 

• 


VE8BELA. 

Steamboats number. . 

Barges do — 

Steamboats tonnage. . 

Barges do 

Passengers number. . 

Lo<;kages do 

FREIGHT  CARRIED. 

C^>al tons. . 

Com do 

('otton do 

Hay do 

Steel  rails do 

Cement do 

Stone do 

Sand  and  gravel do 

Oats do 

Posts do 

CrosH-ties do 

Hewn  timber do 

I/»gs do 

Lumber do 

General  and  miscellaneous. .  .do 

Total 


309 
211 


S"! 


1,538 
551 


4.699 


636 

308 

111 

473 

474 

151 

110 

271 

13,582 

6,729 

2.948 

11,636 

35.790 

8,060 

7,020 

28.430 

3,089 

782 

111 

1.482  1 

815 

372 

228 

614 

471 
543 
13.987 
38,942 
K28 
660 


4,618   1,456 
26  


757 
■'88' 


'22 

9 

5,290 

148 


88 


178 

139 

44 


14 

113 

6.728 

74 
514 
320 


20 
22 


4,255 
12 


625 


10 


I 


332 
346 
110 


1.804 

846 

18 


9,314 
1,819 


138 

626  :  1,718 

285  !   4«7 


87 
806 
170 


5,060  16,875  i  2,332   1,886  i  9,149  .  12.820 


662 

679 

27,196 

35,960 

1,911 

901 


4,211 


13,096 
2,001 


590 

154 
218 


20,270 


848 
687 
24.284 
86,000 
867 
518 


1,962 


14,872 
2.642 


668 
170 
168 


20,482 


a  No  record  kept. 


R  4. 

IMPROVEMENT  OF  PASCAGOULA  RIVER,  MISSISSIPPI. 

Accounts  of  this  improvement  are  contained  in  the  Annual  B43port8 
of  the  Chief  of  Engineers  for  1900,  page  2211  and  1902,  page  1306. 

The  river  and  harbor  act  of  June  13,  1902,  modified  tlie  existing 
project  for  this  improvement  by  increasing  the  depth  to  be  obtainea 
m  the  channel  from  12  feet  at  mean  low  water  to  17  feet  at  the  same 
stage  of  tide. 
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The  contract  for  the  work  of  dredging  in  the  Pascagoula  River  under 
the  modified  project  with  funds  appropriated  and  authorized  by  the 
act  of  1902  was  entered  into  with  Mr.  George  W.  Catt,  of  New  Vork, 
N.  Y.,  under  date  of  January  12,  1903.  This  contract  provides  for 
the  formation  of  a  narrow  channel  about  15  feet  deep  at  low  water 
witliin  the  limits  of  the  project,  the  prices  to  be  paid  under  this  con- 
tract being  17  cents  per  cubic  yard,  place  measurement,  for  work  in 
the  river  section,  and  15  cents  \)er  cubic  yard,  scow  measurement,  for 
work  in  the  Mississippi  Sound  section. 

Work  under  the  anove  contract  was  commenced  on  July  7,  1903, 
and  completed  on  June  1(>,  1904. 

In  section  2,  the  grapple  dredge  Crai<fhill  excavated  376,249  cubic 
yards  of  material,  scow  measurement,  and  formed  a  channel  15  feet 
deep,  95  feet  wide,  and  22,275  feet  long.  In  section  1,  hydraulic 
dredge  No.  6  excavated  3(54,391  cubic  yards  of  material  and  formed 
through  the  various  shoals  in  this  section  channels  with  a  depth  of  15 
feet,  widths  varying  from  100  feet  in  the  lower  portion  of  the  section 
to  76  feet  in  the  upper  portion,  and  with  an  aggregate  length  of  27,344 
feet.  This  mac^hine  also  excavated  about  40,618  cubic  yards  of  mate- 
rial, place  measurement,  from  the  head  of  section  2,  at  which  point  a 
shoal  had  formed  during  the  progress  of  the  contract.  These  opei'a- 
tions  resulted  in  the  formation  of  a  navigable  15-foot  channel  within 
the  limits  of  the  project,  except  over  one  small  shoal  area  at  the 
extreme  upper  end,  over  which  navigation  is  comparatively  limited. 
The  minimum  depth  at  the  latter  locality  is  slightly  less  than  14  feet. 

The  cost  of  operations  conne<*ted  with  this  improvement  during  the 
fiscal  year  1904  nas  been  $128,804.63.  Somewhat  over  one-third  of  the 
total  work  contemplated  by  the  project  has  been  completed,  and  on 
June  30, 1904,  the  minimum  depth  in  the  channel  recentfy  dredged  was 
14.8  feet.  The  average  range  of  tide  is  about  14  feet.  The  naviga- 
ble depth  within  the  limits  of  the  channel  recently  dredged  has  been 
increased  about  4  feet  during  the  past  year. 

The  available  balance  from  the  appropriations  for  this  improvement 
will  be  applied  to  the  payment  of  outstanding  liabilities  in  connection 
with  dredging  work  under  the  recent  contract,  to  survey  work,  the 
repair  of  plant,  and  to  general  contingent  operations.  It  is  proposed 
to  apply  future  appropriations  to  the  work  of  deepening  and  widening 
the  existing  channel  in  the  Pascagoula  River,  in  order  to  secure  the 
full  dimensions  called  for  by  the  existing  project. 

Moi\€\j  statement. 

July  1,  1903,  balance  unexpended $133,018.69 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 25, 000. 00 

158,018.69 
June  30, 1904,  amount  expendeil  during  fiscal  year,  for  works  of  improve- 
ment   128,804.63 

July  1,  1904,  balance  unexpended 29,214.0<3 

July  1,  1904,  outstanding  liabilities 11,157.(K) 

July  1,  1904,  balance  available 1S,057.(M> 

'Amount  (estimated )  required  for  completion  of  existing  project 670, 622, 00 

Amount  that  caii  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  m  ad<lition  to  the  balance  unexpi^nded 

July  1,  1904 400,000.00 

Submitted  in  compliance  with  reiiuirement^s  of  sundry  civil  act  of  June 
4,  1897. 
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APPROPRIATIONS. 


By  act  of — 

March  2,  1827 

May  23,  1K28 

August  30,  1852 

June  17,  1878 

March  3,  1879 

June  14,  1880 

AuKUHt5, 1886 

August  5,  1886  ( t  rannfcrrecl 
from  Horn  I.^^land  Pass  ap- 
propriation)   

August  11,  1888 


$8,000 
17,500 
5,000 
10,000 
14,000 
20,000 
20,000 


5,000 
27,000 


By  act  of — 

September  19,  1890 a|18,000 

July  13, 1892 ^16,200 

August  18, 1894 «7,a00 

June3,  1896 «1,200 

March  3,1899 »30,000 

JuneO,  1900 ^199,600 

June  13, 1902 25,000 

March  3,  1903 100.000 

April28,  1904 25,000 

Total 549,100 


COMMERCIAL  STATISTICS. 


The  following  statement  concerning  the  clearances  from  the  port  of  Pascagoula  for 
the  calendar  year  ending  December  31,  1903,  was  furnished  oy  the  United  States 
custom-house  at  Pascagoula,  Miss. : 


Year. 

Clearance. 
Forel^.    Domestic. 

Net  ton- 
nage. 

COStOOM 

receipt*. 

1908 - 

185 

17 

««R,47« 

12.868  80 

a  In  addition  U)  the  above.  64  vemelfl,  with  an  agi^rogato  net  tonnage  of  97,485  tons  with  caiyoes  from 
the  port  of  I*iu«ragoiila.  cleare<l  from  adjacent  portn. 

The  following  statement  concerning  the  commerce  of  the  Pascagoula  River  for  the 
calendar  year  ending  December  31,  1903,  was  fumishetl  by  the  Pascagoula  Commer- 
cial Club,  of  Scranton,  Miss. : 


Articlefi. 


ARRIVINO. 

LoffNiiiul  tlmlMT 

FImI  HIUI  OVMttTs 

Total 

I>KPARTIN»1 

Lumlior  and  timb*'r 

Kiwin 

TuriH'ntini' 

(Thaifoal 

Totft  I 


19 
Tonji.    ! 

08. 

Value. 

420.000 
1.500 

11. 260.000 
51. QUO 

421.500 

i.:tii.uoo 

11.000 
2.000 
9.fi00 

2.srKi.uoo 

ItVi.OUO 

240.  OOU 

57.750 

2M7. 600 

2.H12.750 

R  5. 

impr()vi:mp:nt  ok  PAscAiiorLA,  chickasahay.  and  leaf  rivers. 

MISSISSIPPI. 


The  river  and  harbor  act  of  June  13,  19<)2,  combined  the  existing 
project^  for  the  improvement  of  Pasi'ajroiihi,  C'hiikasahay,  and  I>*af 
rivers,  Missi.s.sippi,  for  which  appropriations  had  formerly  U'en  made 
separately,  into  one  work  of  improvement.     From  the  joint  appro- 

"  Portions  of  Pa.*H*agi>nla  Kivcr  apnnipriationH  appli<Ml  to  dnMlj^ing  work. 
^Excluding  a  total  of  $SS,(XX)  uppliiHi  to  <lred>(in^  in  Horn  lHlan<l  anchora^*. 
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priation  of  ♦s^ftiHJ  rarriod  by  tho  lu-t  of  llHhj  f«>r  tho  impnivoiiHmt  of 
th«*f4«*  tiiriM*  stn'am*«,  iMjnni  was  allott<sl  to  tli«*  iiiinrovoiiHMit  of  I^iscsi- 
ipi>ula  Kiv«*r,  ami  #2«:25o  vnrh  to  its  two  triliiitarii's,  thr  I'liickasahay 
and  Loaf  rivorH. 

(a)    l*AS(*AOOriJ^    KIVKK. 

Thif*  rivor  was  worktsl  ov«»r  diirinir  tlio  fis<*al  yoar  |1N>3,  mid  idiicod 
in  roiidition  for  niftiii|r  and  liy^lit-draft  iiavipition.  No  ^nionil  w«>rk 
lias  >N*fMi  ill  |in>^rt*ss  diiriiif^  tho  |Nist  yi*ar,  owin^  to  lack  of  funds. 
Kx})onditiin*s  nnioiintin^  to  §577. !U  hav<'  Immmi  contimMl  to  tho  pnvMT- 
vation  and  nirt*  of  puhlic  i)ni|M'rty  and  to  tho  nMnoval  «>f  an  <»liHtniction 
whioh  was  inarn^ssihlo  (luring  tho  pn>};ross  of  inipn)vomont  in  tho 
Hoason  of  l\H\i\, 

It  is  pn>|M)s4Hi  to  hold  tho  small  Imlanoo  of  funds  still  availahio  for 
Cho  work  of  i*arin^  for  puhlir  pn>|)orty. 

July  1.  !!««.  Ulani^p  uiiex|N*ii«h-il |;s;«i.  12 

JiiiH'  :WI,  DuM,  uiiioiitit  «*x|N*riilt*il  iluriii^  tiH«*xil  yi*iir,  fur  iiiiiiiit<'imiitv  «if 

iiniinivriii4*iit .'i77.  IM 

July  1,  IWH.  littlarin'  iiiirxjuMHli'd 'Jiil.  Ts 

July  I.  IfNM.  iiiitfitaiHliiiK  liuliilitU-H tWi.  ut 

Jnly  1 ,  IWM,  Iwluim*  uvniliilih- 11C».  7s 

AiiKMint  that  can  \n*  ]tn>t)tal>ly  rxfirniltHl  in  tiM*aI  y<*ar  rndinir  .liinr  :U). 
IfNHi.  fur  inaiiitt'fiHnit*  i»f  ini|iniv«-iiii'iit,  in  ailititinn  to  tin*  lulann*  iinrx- 

i«>n«li-)l  July  1.  1**M :i,<WH».  (Ml 

{Hiilitnittitl  ill  mni|>lian(v  wiili  n*i|iiin'iiH'ntHiif  niintlry  rivil  aa*t  t»f  Jnni*4, 
IKV7.  aiitl  t»f  Ki^'titin  7  tif  tin*  riwr  an<l  harlmr  iu*t  i»f  IHW. 


(ll)  rilK'KASAllAY    UIVKK. 

^na^Dfin^r  oporaticuis  woro  ooinni«*nriMl  on  .luly  1  and  rontinuiMl  until 
Oi*tolN>r  11*.  ISM)8.  whi*n  work  wa>  su*i|M*ndi*d  owin^  to  laok  of  fuiitU. 
During  this  |>ori(Nl  tho  ontiiv  riv«'r  within  tho  liniit>  of  tho  ^iroJ4>4't 
was  workod  ovor  ami  plarod  in  rondition  for  rafting,  tho  prinri|Nil 
fomi  of  navipition,  on  a  slight  ri>o  uInivo  hiw  wiitor. 

Kx|ii*ndituros  during  the*  |m*«t  your  havo  anmuntod  to  ;$L7til^(i;».  Tho 
Imlanoi'  now  availahio  will  In*  hold  for  tho  mn*  and  pn*M*rvatii>n  of 
puhlio  pn>|M*rty. 

M*mtu  Mffifftn*  lit, 

Jaly  1 .  IWW.  I«laniv  iin<*x]M*niliil f  1 .  !•«>•.».  iw 

Jnnt*  :MI,  11«U.  Mnmunt  i'Xiii<n«l<-it  tliirint;  lirmii  yi-nr,  for  inainti-naniv  nf 
iinpniv«*iiii'nt 1 , 7»i^».  »w» 

July  1.  ItVM.  l4ilanitMini>x|ii*n<Ii<il '.**.'::  in» 

AoMtiint  that  i-an  U*  jinititalilv  cxiu'IkKnI  in  li««*al  vi-ar  fnilint?  .lnin'  ^^K 
IMM,  fiir  iiiAtntcnatiti*  nf  iiii|irii\i-iiifiit,  in  tiilifitimi  I**  tin*  Uilam-i* 
nnrxi^'nilixl  Jnly  I.  ll»i>l :i,«ii»».  n» 

Hiilitnittioil  in  ittni|iliMnti'  with  nt|niriiiii*iit>  of  -niitlry  ri\il  ii«-t  nf  Juiii* 
4,  IMI7.  ainl  of  n^iion  7  of  tin*  rivi-r  Bin  I  liarlHir  art  of  ISW. 
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(c)  LEAF   RIVER. 

An  account  of  the  work  accomplished  on  Leaf  River,  with  funds 
appropriated  in  1902,  is  contained  in  the  Annual  lieport  of  the  Chief 
of  Engineers  for  1903,  pages  12()1  and  1262.  Funds  expended  during 
the  pjist  year,  amounting  to  ^74.05,  have  been  applied  to  the  removal 
of  a  few  ol)stru('tions  near  the  mouth  of  the  river  and  to  the  care  and* 
preservation  of  working  plant. 

Money  stcUeinent. 

July  1,  1903,  balaiKie  unexpendtKl $:^24.35 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenaiu^  of 
improvement 74. 05 

July  1,  1904,  balance  unexi)ended 250. 30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and.harlx)r  act  of  1899. 


APPROPRIATIONS. 

For  Pascagoula  River: 
By  act  of — 

March  3,  1881  $4,000 

August  2,  1882 8,000 

Julv5,  1884 : 3,000 

Bep*teml^r  19,  1890 «2,000 

July  13,  1892 tf3,800 

August  18,  1894 a5,400 

June  3,  1896 «4,800 

June  13,  1902  (allotment)  4,000 

Total 35,000 

For  Chickasahay  River: 
By  a(!t  of — 

September  19,  1890 $5,000 

July  13,  1892 5,000 

August  18,  1894 5,000 

June  3,  ISW 2,000 

March  3,  1899 2,500 

June  13,  1902  (allotment) 2,250 

Total 21,750 

For  Leaf  River: 
Bv  act  of — 

Si'ptembcr  19,  1890 $5,000 

.luly  13, 1892 5,000 

August  18,1894 2,500 

June  3, 1896 2,500 

March  3, 1899 2,500 

June  13,1902  (allotment) 2,250 

Total 19,750 

«  Portions  of  Pascagoula  River  appntpriations  ai)plieil  to  snagging  work. 
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COMMERCIAL  STATISTICS. 


The  following  statement  concerning  tlio  commerce  of  the  Pascagoala  River  and  its 
tributaries,  the  Chickasahay  and  Leaf  rivers,  for  the  calendar  year  ending  December 
31,  1903,  was  furnished  by  the  Pascagoula  Commercial  Club,  of  Scranton,  Miss.: 


Articles. 


PAflCAOOULA  RIVSB. 


Logfl.  lumber,  piling,  etc 

Turpentine 

RiMin 

Chareoal 

General  mercbandlHC 


Total. 


CHICKA8AHAY  KIVEB. 


Logs  and  timber 

Turpentine 

Roftin 

Oeneral  merchandise . 


Total. 


LEAF  RIVER. 


Logs  and  timber 

Turpentine 

Ronin 

General  merchandij»e 


Total 


1908. 


Tons. 


120.000 
3,000 
8,000 
1,250 
3,000 


Value. 


S360,000 

300.000 

120,000 

7.fiU0 

240,000 


135,250    1,087.500 

60,000 
125 
600 
250 

180,000 

15,000 

7.600 

20,000 

60,875 

222,500 

165.000 

60 

200 

60 

495.000 
6,000 
8,000 
2,500 

165,800 

606,500 

Note. — ^The  tonnuj^eHof  the  Chickiusaliay  and  Liear  rivers  {wssed  down  the  Pascagoula  River,  but  in 
the  above  statements  the  busiucHS  oriKinating  on  each  stream  is  included  alone. 


R  6. 

IMPROVEMENT  OF  HARBOR  AT  BTLOXI,  MISSISSIPPI. 

An  account  of  work  performed  at  this  locality  is  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1894,  page  1825. 

With  the  funds  appropriated  in  the  river  and  harlx)r  act  of  June  13, 
1902,  a  complete  survey  of  Biloxi  Harbor  was  undertaken  in  October, 

1902.  This  survev  showed  that  during  the  ten  years  which  had 
elapsed  since  the  last  dredging,  the  entrance  channel  leading  to  the 
wharves  at  Biloxi  had  shoaled  over  its  entire  length.  The  work  of 
redredging  this  channel  was  advertised  under  date  of  March  10,  1903, 
and  a  conti'act  for  the  execution  of  the  work  was  entered  into  May  21, 

1903,  with  Mr.  Rittenhouse  Moore,  of  Mobile,  Ala.,  at  the  rate  of  22 
cents  per  cubic  yard,  place  measurement. 

Operations  under  this  contract  were  commenced  on  December  22, 
1903,  and  were  completed  on  January  27,  1904,  one  machine — a 
hydraulic  dredge  equipped  with  a  12-incli  pump — being  employed  on 
t&is  work. 

As  a  result  of  work  accomplished  under  this  contract  an  uninter- 
rupted channel  with  a  least  depth  of  8  feet  and  a  width  of  from  70  to 
100  feet  has  been  formed  between  the  8-foot  curve  of  depth  in  Missis- 
sippi Sound  and  deep  water  in  front  of  the  wharves  at  Biloxi.    The 
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total  length  of  the  cut  thus  dredged  was  6,498  feet,  while  the  mat<erial 
excavated  in  accordance  with  the  specifications  amounted  to  86,395 
cubic  yards,  place  measurement.  This  material  was  deposited  between 
1,000  and  1,500  feet  westward  of  the  channel.  About  one-half  the 
work  necessary  to  fully  restore  the  Biloxi  channel  to  the  dimensions 
of  the  existing  project  has  been  completed  under  the  above  contract, 
and  it  is  therefore  proposed  to  apply  future  appropriatioas  to  the 
work  of  increasing  the  extent  of  the  channel  to  its  projected  width  of 
150  feet. 

On  June  30,  1904,  the  minimum  depth  in  the  dredged  cut  was  7i 
feet. 

Money  statement, 

July  1,  1903,  balance  tmexpended $9, 424.  70 

June  30,  1904,  amount  expended  during  fiacal  year,  for  maintenance  of 
improvement 9, 259. 06 

July  1,  1904,  balance  unexpended 165.64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  halance  unex- 
pended July  1,  1904 15,000.00 

Suomitted  in  compliance  with  requirements  of  Hundry  civil  act  of  June  4, 
1S97,  and  of  Bection  7  of  the  river  and  harbor  act  of  1899. 


I 


APPROPRIATIONS. 

By  act  of — 

August  2,  1882 $5,000 

Augusts,  1886 12,600 

Augustll,  1888 18,500 

September  19,  1890 9,000 

June  13,  1902 10,000 

Total 55,000 


rOMMERCIAL  STATISTICS   POR  TIfR  CALENDAR   VKAR   KNDINO    DRC'RMRRR   31,   1903. 

19(M. 


ArUdoi.  — 

■    Tonjt, 


IXPORTB. 


Value. 


Oyrters,  f\s\\,  shrimp,  etc 96.000  '  riC2S,MS 

Lumber,  brick,  ami  btiililiiiK  material 17,000  i  75,(^» 

General  merchandine i&.OOO  !  'I7K,44€ 

Total 137.  oa)  l.OTV.tXL'y 


EXPOHTB. 


Lumber  and  timber 6.s,00()  S16.2f7 

Naval  rtorca,  charcoal,  etc 10.  OOO  83&.  419 

Oynterv,  flah.  shrimp,  etc 3.500  .  lM.sfi8 

Oenerai  merchandise 2.S00  !  l9.aM 


Total 81.000  ,  867.S07 
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R7. 


(*IIANNKK  KKOM  <«n.FI*<)KT  To  Sllll>  iShANO  IIARIUiK.   MISSISSIPIM. 

DnHl^rin^  at  tlii^  l(H*ality  uiidor  tho  existing  I'ontrai't  with  Mr. 
S|N*iuvr  S.  Uulli^.  of  <iiilf|N)rt«  Miss.,  wiis  iMiiiiiiu'iicod  Auril  lt»,  1!N)I, 
and  ims  Inmmi  prosiTiiti^d  roiitinuuiisly  ainrv  that  dato.  This  cotitrart 
calls  for  the  romplrtioii  of  a  channol  :t(N>  f(u»t  wide  In^twcMMi  Ship 
Inland  llarlMtraiid  (tiilf{N)rt.  Miss.,  with  an  aiirhoi*a)fcliiisiiiat  itj«>hon» 
<Mi<U  2,t»4o  liy  K:i2<i  frot  in  area,  U>th  with  a  depth  of  li*  fi'ot  at  low 
wat4»r. 

Thf*  work  of  tinMi^riiijr  the  rhanncl  to  its  pmjoct^Hl  dimensions  was 
(-onipl«*l«'<l  ill  tii4*  tiM*al  yi*ar  VMK\,  Tiie  ronti'aot4ir  then  mmnieni.'ed 
riMir«*di;in),' tilt*  cnitnil  |)ortions  of  the  ehannel,  in  order  to  n*move 
some  slifHils  and  to  iiisun*  a  siitlicieiit  depth  therein  at  the  time  of  the 
final  examination.  Thi^  uork  wa^  complete<l  in  tluly.  liMiH,  when  the 
la>t  )rnipple  iln'<lp*  wa>^  rtMiioved  from  the  work. 

During  the  |iaM  liseal  year,  o|M'nitions  have  lNM*n  din^ted  prinei- 
pilly  toward  the  (*nlarp*ment  of  the  anrhorajre  liasin.  A  n«'W 
Iivdniulir  dred^^'.  .V".  J,  with  a  2oineli  disrharp*,  was  completed  and 
plaetHl  on  this  work  in  the  latter  imrt  of  Aii>riist,  ISMiH.  Since  the  latter 
date,  thi>  machine  has  lN*en  employed 4)n  ilr«*d^inirw'ork  in  the  anchor- 
ajr<*  an'a.  IIy«lraulic  dre«lp»  f\ij»f  (%ir/tjt  was  enra^eii  in  the 
aiichorajre  Im-in  from  July  I,  to  NovemlM»r  HO.*  i;N»:i.  This  machine 
was  then  tnin<«f<'rrett  to  the  channel,  and  Ims  lioen  sulis04|Uently  eiipi^*d 
in  remo\  ini;  shoals  fiom  thednni^iMl  cut,  except  for  a  imm'icnI  of  alNiut 
thii*e  months,  <iurin^  which  time  reimir  work  was  in  pn»^nvss. 

On  .Fune  :{i»,  l*.»o4,  the  depths  in  tiie  dnMijrpd  channel  varied  frt»m  IS 
fi»et  to  L*s  feet,  while  alMMit  tliree-«piarters  oi  theartm  of  the  anchora^ 
lNL**in  had  Ummi  dredpnl  to  tht*  sp«»citied  th*pth. 

It  i<*  pn>^N»sed  to  hold  availahle  funds  forcontnict  |iayments  until 
the  compli*ti«»n  of  therlmnnel  and  l»a>in  t4>  their  pn»jcct4tl  diiiicii*«ioiis. 
The  fuiid<*  appntpriateti  in  the  Miiidry  civil  act  of  April  *j.s,  1*.h»4,  fur 
maiiitcnaiH'i'  nill  In»  held  until  the  channel  and  l»a>in  have  Inm'ii  proii- 
erly  maintained  for  the  |M*riod  of  one  year  after  ai*ceptanci*  l»y  tfie 
I'liited  Stat<»N. 


i/«itr  •  ii'/iii./ ./"'ft    .'",   I'^*i,  'ufttnittfl   tn  itri'*tn{*iw§   with  ' 'ir'-»i/«ir  .V".   /.*,  "_//i' r  fllhr 

mm  ^  ■•  ■_■■■  -_^         ». 


#f.i#/..f   /-.'li'/Miff  r<.  •Iillfti  Juttf  '*!.   J>VT. 


Ili-lii< 


\lt<ilti«1       Kt|>«ii-li<l       lUlatiii- 


|ii*{«<  'i-'ii  .ir.<!  -niM  riii|tiiili-tii-(' 
y.\  .i:iili.ili>  ■  •  •Hill  ■•irti  \« 
iifln  i-  ■  \|M  ;!■■  •  . 

MtUlttfr 
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1     III 
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1 
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I  •■■ 
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Money  statement. 

July  1, 1903,  balance  unexpended $155,903.77 

Amount  appropriated  by  sundry  civil  act  approved  April  28, 1904 10, 000. 00 

June  30, 1904,  amount  allotted  during  fiscal  year 3, 797.00 

169, 700. 77 
June  30, 1904,  amount  expended  during  fiscal  year 687. 57 

July  1,  1904,  balance  unexpende<l 169,013.20 

July  1,  1904,  amount  covered  by  uncomplete<l  contracts 160, 000. 00 

APPROPRIATIONS. 

By  act  of — 

July  5,  1884  (allotments) $20,482.04 

June  28,  1902 150,000.00 

April  28,  19(M  (maintenance) 10,000.00 

Total 180,482.04 


CX)NTRACT   IN    FORCE. 


With  Spencer  S.  BuUis,  dated  February  20,  1901,  approved  by  the  Chief  of  Engi- 
neers, March  18,  1901,  for  dredging  a  channel  and  anchorage  baain  in  Mississippi 
Sound  between  Ship  Island  Harbor  and  Gulfi)ort,  Miss.,  forll50,000,  and  for  main- 
taining said  channel  and  anchorage  basin  for  a  period  of  five  years  after  its  oom- 
i)letion  for  the  sum  of  $10,^00  annually.  Work  commenceil  April  16,  1901;  was  to 
be  completed  by  Aj)ril  16,  1903.  Time  of  completion  lias  been  ext-t^nded  for  such 
period  as  is  deemeii  reasonable  by  the  district  engineer  officer.  Maintenanc^e  to 
commence  immediately  upon  completion  of  the  channel  and  basin. 


COMMERCIAL  STATISTICS    FOR  THE  CALENDAR   YEAR   ENDING    DECEMBER  31,  1903. 


Yc»ar  1908 


No.  of 

vosselH.. 

Net 

reRiatered 

tonnage. 

TimlHT 
exported. 

Ill 

119,878 

Tim*. 
176,000 

Estiiriated 
value. 


SI,  665.000 


Cfearavces. 


Year  ending  Dec.  31, 1903. 


Ships.    ;    Barks. 


8 


23 


Schoon- 
ers. 

Total. 

34 

Ill 

Tonnage. 


119,  «78 


R8. 

IMPROVEMENT  OF  PEARL  RIVER  BELOW  ROCKPORT,  MISSISSIPPI.' 


During  the  pi.«t  fiscal  year  available  funds  have  ])een  applied  to 
snagging  work.  The  snag  boat  PmrL  which  was  placed  in  commission 
June  1,  1903,  was  engaged  on  work  in  connection  with  this  improve- 
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nient  until  November  23,  li>03,  when  oi>cratioiis  were  suspended  owing 
to  the  lack  of  funds.  Between  July  1  and  the  date  of  completion,  a 
distance  of  about  31  miles  of  river  wsa*  worked  over  and  placed  in  a 
safe  condition  for  light-draft  navigation  and  rafting  on  a  slight  rise 
above  low  water.  The  (channel  at  Peters  Cut-oflF,  100  miles  above  the 
mouth  of  the  stream,  was  also  cleared  of  obstructions. 

The  work  accomplished  during  the  year  nex?essitated  the  expenditure 
of  $3,286.20  and  resulted  in  placing  the  lower  100  miles  of  the  Pearl 
River  in  a  fair  condition  for  navigation. 

The  small  balance  now  available  will  be  held  for  the  care  of  public 
property. 

It  is  proposed  to  apply  future  appropriatioiLs  to  the  work  of  extend- 
ing or  maintaining  this  improvement,  as  may  be  directed,  the  project 
not  yet  having  been  completed. 

Money  statement. 

July  1,  1903,  balance  unexpen(le<l $8, 511. 18 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  June  13,  11H)2 2,000.00 

5,511.18 
June  30, 1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 286. 20 

July  1,  1904,  balance  unexiwnded 2,225.98 

Amount  (estimated )  require<l  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  exiwncknl  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balanct;  imexpen<ie<l  July  1,  1904: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 7, 000. 00 

17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


By  act  of — 

June  14, 1880 $30,000 

March  .3,  1881 25,  (XK) 

August  2, 1882 15,000 

July5,  1884 10,000 

August5,1886 13,  lliS 

August  11,  1888 10,000 

September  19,  1890 15, 000 

July  13,  1892 15,000 


By  act  of — 

August  18, 1894 

Junes,  1896 

March  3,  1899 

June  13, 1902 

June  13,  1902  (allotment) 


$5,000 

10,000 

7,000 

7,000 

2,000 


Total 164,125 


COMMERCIAL  HTATIfiTICH  FOR  THE  CALENDAR  YEAR  ENDING  DECEMBER  31,  1903. 


Articles. 


Pine  and  cyprefw  l(^r« . . 
Cotton,  naval  storcR.  etc 

Total 


Value. 


1460.000 
150.000 

600,000 


In  addition  to  the  above,  maimfacture<l  lumber  to  the  value  of  about  $600,000  passes 
over  the  portions  of  the  stream  not  included  in  the  present  project  of  improvement 
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R  9. 

IIVIPRGVEMENT  OF  PEARL  RIVER  BETWEEN  EDINBURG   AND  JACK- 
SON. MISSISSIPPI. 

The  river  and  harbor  act  of  June  13,  1902,  made  a  single  appropria- 
tion for  the  two  upper  sections  of  the  Pearl  River,  one  ironi  Cartnago 
to  Jackson  and  the  other  from  Edinburg  to  Carthage,  thus  combining 
into  one  work  the  projects  for  the  improvement  of  these  two  sections 
of  this  stream. 

The  existing  project  for  this  improvement  contemplates  the  mainte- 
nance of  the  improved  channel  between  Edinburg  and  Jackson  obtained 
under  earlier  appropriations.     In  conformity  with  this  project,  snag- 

Jing  operations  which  were  in  progress  between  September  1)  and 
^ecemoer  31,  1902,  were  resumed  on  July  17,  1903,  at  a  point  68 
miles  below  Edinburg.  Work  was  continued  until  September  10, 
1903,  when  operations  were  suspended,  owing  to  the  fact  tliat  available 
funds  had  become  exhausted.  During  this  period  of  about  two  months 
the  worst  obstructions  in  the  lower  half  of  the  extent  of  the  ])roject 
were  removed,  and  the  workJtig  party  was  disbanded  at  Jackson, 
Miss.,  the  lower  limit  of  this  improvement.  The  amount  expended 
on  snagging  work  during  the  year  is  J787.41.  It  is  proposed  to  apply 
the  small  available  balance  to  the  preservation  of  public  property,  and 
to  apply  future  appropriations  to  the  work  of  maintaining  the  channel 
of  Pearl  River  witnin  the  limits  of  this  project. 

No  commercial  statistics  relating  to  tms  improvement  could  be 
obtained. 

Mmiey  statement. 

July  1,  1903,  balance  unexpended $1,049.29 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 787. 4 1 

July  1,  1904,  balance  unexpended 261. 88 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  aduition  to  the  l)alance 
unexpended  July  1,  1904 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRI ATIONS. 


Carihfige  to  Jgckson, 


By  act  of — 

March  3,  1879 $6,000 

June  14,  1880 7,500 

March3,  1881 2,500 

Augu8t2,  1882 2,500 

August  6,  1886 2,250 

August  11,  1888 2,500 

September  19,  1890 3,000 


Bv  act  of — 

July  13,  1892 $5,000 

August  18,  1894 2,400 

June3,  1896 2,400 

March3,  189<) 2,500 

June  13,  1902 «3,000 


Total 41,550 


«  For  expenditure  between  Minburg  and  Jaciknon. 
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Edinburg  to  Carthage, 


By  act  of — 

Julys,  1884 $2,500 

AugufltS,  1886 2,250 

August  11,  1888 5,000 

Septeinl)er  19,  \mO 5, 000 

July  13, 1892  (maintenance) .  500 


By  act  of — 

August  18,1894  (maintenance)  $500 

June  3,  1896  (maintenance) .  500 

March  3, 1899  (maintenance)  1, 000 

Total 17,250 


R  lo. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

On  November  10,  1903,  the  hydraulic  dredge  Jumho^  which  was 
employed  under  the  contract  for  the  formation  of  a  channel  in  the 
Gulf  of  Mexico  through  the  outer  bar  of  Mobile  Harbor,  Alabama, 
sank  at  this  locality  while  at  work.  The  owner  of  the  dredge 
attempted  to  move  the  wreck  into  Mobile  Bay,  in  order  to  undertake 
the  work  of  raising  it  in  calm  water.  This  operation  was  unsuccessful, 
however,  and  the  machine  was  abandoned  at  the  southern  end  of  the 
proposed  channel,  near  the  light-house  range,  in  a  position  where 
the  Wreck  was  deemed  a  menace  to  navigation.  In  order  to  eflPect 
the  removal  of  the  wreck  an  allotment  of  $2,000  from  the  indefinite 
appropriation  for  "Removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation  "  was  made  under  date  of  December  16,  1903. 

The  work  of  removing  the  Jumho  was  commenced  on  December  26, 

1903.  EflForts  were  at  first  made  to  tow  the  wreck  to  some  point 
where  it  would  be  out  of  the  way  of  navigation,  but  owing  to  the  fact 
that  the  stern  of  the  dredge  had  become  firml v  embedded  in  the  bottom 
of  the  Gulf  of  Mexico,  tnis  attempt  proved  unsuccessful.  The  hull 
of  the  machine  was  therefore  cut  in  two  by  dynamite  at  the  point 
where  it  emerged  from  the  bottom,  the  forward  portion  was  beached 
and  the  projecting  portions  of  the  stern  were  leveled  down  so  as  to 
oflfer  no  obstruction  to  navigation.  This  work  was  performed  by 
United  States  plant  and  hired  labor,  and  was  completed  on  January  15, 

1904,  at  a  total  cost  of  $1,526.39.  The  balance  of  the  allotment, 
amounting  to  $473.61,  was  redeposited  to  the  credit  of  the  indefinite 
wreck  appropriation  on  February  29,  1904. 

On  March  3,  1904,  the  Russian  bark  llUja  was  reported  on  fire  in 
Horn  Island  Harbor,  Mississippi,  and  in  danger  of  sinking  in  the  anchor- 
age area.  A  tugboat  was  immediately  hired  and  the  burning  vessel 
was  beached  on  the  north  shore  of  Horn  Island  at  a  point  where  it  could 
not  endanger  navigation.  Under  date  of  March  15, 1904,  an  allotment 
of  $350  was  made  from  the  indefinite  wreck  appropriation  for  the  pur- 
pose of  defraying  the  cost  of  moving  the  wreck  and  for  the  work  of 
removing  the  vessel's  iron  masts  anayards,  which  had  fallen  overboard 
in  deep  water  and  which  proved  a  menace  to  navigation.  The  owners 
of  the  latter  wreckage  were  in  the  meantime  ordered  to  remove  it  with- 
out cost  to  the  United  States  and  are  engaged  on  this  work  at  the  pres- 
ent time. 

The  total  expenditure  on  operations  connected  with  the  wreck  of  the 
HUja  up  to  June  30,  1904,  amounted  to  $30.23.  The  balance  of  the 
allotment  will  be  held  pending  the  outcome  of  the  owners'  attempt  to 
remove  the  existing  wreckage. 
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R  9. 

IMPROVEMENT  OF  PEARL  RIVER  BETWEEN  EDINBURG   AND  JACK- 
SON, MISSISSIPPI. 

The  river  and  harbor  act  of  June  13,  1902,  made  a  single  appropria- 
tion for  the  two  upper  sections  of  the  Pearl  River,  one  from  Carthago 
to  Jackson  and  the  other  from  Edinburg  to  Carthage,  thus  combining 
into  one  work  the  projects  for  the  improvement  of  these  two  sections 
of  this  stream. 

The  existing  project  for  this  improvement  contemplates  the  mainte- 
nance of  the  improved  channel  between  Edinburg  and  Jackson  obtained 
under  earlier  appropriations.  In  conformity  with  this  project,  snag- 
ging operations  which  were  in  progress  between  September  1>  and 
Decemoer  31,  1902,  were  resumed  on  July  17,  1903,  at  a  point  68 
miles  below  Edinburg.  Work  was  continued  until  September  10, 
1903,  when  operations  were  suspended,  owing  to  the  fact  that  available 
funds  had  become  exhausted.  During  this  period  of  alx)ut  two  months 
the  worst  obstructions  in  the  lower  half  of  the  extent  of  the  i)roject 
were  removed,  and  the  working  party  was  disbanded  at  Jackson, 
Miss.,  the  lower  limit  of  this  improvement.  The  amount  expendecl 
on  snagging  work  during  the  year  is  $787.41.  It  is  proposed  to  apply 
the  small  available  balance  to  the  preservation  of  public  propert}-,  and 
to  apply  future  appropriations  to  the  work  of  maintaining  the  channel 
of  Pearl  River  within  the  limits  of  this  project. 

No  commercial  statistics  relating  to  tms  improvement  could  l>e 
obtained. 

Money  Htaternent, 

July  1 .  19a3,  l>alanco  nnexpende<i $1 ,  049.  *29 

JiHu*  iiO,  lini*,  amount  exj^endwl  during  fiscal  year,  for  iiiainU'nance  of 

improvement 7H7.  4 1 


July  1,  1?)04,  l)alance  unexpende<i 2«1.H8 


Amount  that  can  \ye  profitably*  expendc<l  in  fiscal  vear  en<iin>(  June  .'iO, 
190(5,  for  maintenance  of  improvement,  in  a<i<iition  ^)  the  lialance 
unexpemled  July  1,  1904 7,000.(H) 

Suhmitt^Ml  in  compliance  with  re<iuirt»menti*  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROrKIATlONH. 


Carthage  to  J(,irkM/n. 


By  act  of —  :  Bv  act  of — 

Man^h3,  1879 $«,(X)0'      '    July  13,  1H92 $5,000 


June  14,  18S0 7,500 

March  3,  1881 2, 500 

August  2,  1882 2,500 

Auguste.  188« 2,250 

August  11,  1888 2,500 

September  19,  18ii0 3. 000 


August  IS,  mt4 2,400 

June  3,  18'.>« 2,  4tM) 

Manh  3,  IHiM* 2, 600 

June  13.  1W2 «  3, 000 


Total 41. 550 

<'For  exjx»nditun»  lietween  F^linburg  and  JackHin. 
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EdinhuTij  tu  i  'iirthat^'. 

By  Bft  <»f—  Hy  m-t  nf— 

JtilyA.  1SH4 ^L\:i4ti)  Aii^iiHt  ls.lH«Miiit2iint4Mmnii')      (.Mxi 

Aii^iHt  Ti.  ISMrt *J.'j:»()             .Tuiii-.H.  is«ifi  (iiiuinli'iiuiii'tM  .  .VN) 

AiiiniM  II.  1^*<H :i.<HH)            Manli  H.  isiri  (iiiiiiiiU-imno>  l.iNiO 

Kt>pti>itilii*r  M».  ls«n» :».  OIK)  I  

Julv  i:{,  im)*j(iiiaiiiU'iiAii(v).       r»<R)  j           Tntai IT/j.'m) 


R  xo. 

RKMoVlN<i  srXKKN  VF>SKI>  OK  CHAtT  oIlsTKIiTINii  oK  KNDANtiKK- 

INtJ   NAVKJATION. 

Oil  Nt»vrinlH»r  in,  li»o;i,  th«»  liydniulic  drrd^fi*  •/»/////*!,  wliirli  wa*^ 
enii>l(»y4N|  inidt^r  th«*  rontnirt  for  tlir  format  ion  of  a  «'lmiin«*l  in  tli«* 
Uulf  (»f  Mrxiro  through  tho  ontrr  Irnr  of  Moliilr  IlarUir,  Alalutina, 
muik  at  tlii<  l<M'alitv  whilr  at  work.  Tho  o\viu*r  of  tlio  drrdp* 
att«*iii|)t4*fi  t«>  movo  tfio  wn*rk  iiit<i  Mo)iil«*  Ifaiv,  in  oni«T  to  iindtM'takt' 
the  work  of  raising  it  in  ralin  wator.  This  o|M»ration  was  llnsll^rl*s^fllK 
howev«T«  and  tlio  niachino  was  al»andon<*d  at  thi'  s«iiitht*rn  imuI  t>f  tin* 
|iropfis(*d  channel,  noar  thi*  li^ht'h<»nso  nin^i\  in  a  |N»sitioii  when* 
the  wrrrk  wnM  doHuini  a  inonaco  to  navipition.  In  ord(*r  t4i  vih^*{ 
tho  n^inoval  (»f  thr  wrork  an  all(»tni(*nt  of  li^'JJNNi  from  ihr  ind(*tinito 
appropriation  for  **  Uomovin^''  snnkfn  vosm^Is  or  f*nift  ohMrurtin^r  or 
cnclaiip'rin^'  luivipition**  was  made*  undiT  dat<*  of  I)rmn)H*r  It'i,  1*.mi:{. 

Thi*  work  of  ivmovin^'  tho  Jtiinh**  wa>  coinmonrcd  on  IVrrnilN*r  *Jii, 
ISMKi.  KtTorts  wiTt'  at  tir^t  mach*  to  tow  tht*  wrrck  t4)  sonir  |Niint 
whon*  it  would  hv  out  of  tin'  way  of  navipition,  hut  owin^^  to  thi*  fact 
that  ihrMcrnof  the  dn'titrrhad  U'conii'  tirmlv  rmlN*ddcd  in  tin*  lMiit<»in 
of  thr<tulf  of  Mexico,  thi*«  attempt  provtHl  unsuccessful.  Tht*  hull 
of  the  machine  was  then* fore  cut  in  two  liy  dynamiti*  at  tlu*  |H)int 
where  it  i*ni«*rpHi  from  the  iNittom.  the  forward  |N)rtion  was  hcachiMl 
and  the  pntjectin^  |N)rtion>  <»f  the  >tern  were  leveled  down  mmi*<  to 
offer  no  olM ruction  to  iiavi«:ation.  This  work  wa<<  |HTformiMi  hy 
rnitiHi  Stat<*s  ]>lant  and  hired  lalwir,  antl  wascomplete<|  on  .lanuarv  l.'i, 
nio4.  at  a  t«>t:d  co>t  of  :s(l..^-J(^:^.^  The  halame  of  tin*  allotment, 
anhauitin^' t4i  smT'i.Cil.  wa>  rede|N»<«it4M|  to  the  4*redit  of  tin' indetinite 
arri*rk  appropriation  on  Fei>ni:irv  *J'.*.  VM^\. 

On  Mar«*h  :(.  I'.^i'K  the  Ku*«>ian  hark  //////#  wa>  r4*|)ortefl  4»n  tir4  in 
Horn  I*«land  IIarlN»r,  Mi»is>i|)pi.aiitl  indan^^Tof  **inkin^''iii  th<'aiichor- 
aifi*  area.  A  tu^^lniat  wa^  imme<liat4'ly  hin'tl  and  th«*  hurnini;  v«>>m*I 
waM  iNMU'lu-d  on  tin*  north  nhnre  of  ll(»rn  I>landat  a  ]NMnt  when*  it  could 
mit  endan«;i'r  na\  i;;:iti4>n.  rndcr  dat4'  of  March  1  *».  I'.*ii4,  an  allotment 
of  l^rni  wan  madt*  from  tin*  indetinitt*  wrt*(*k  apprt>pri:ition  f<irtheiiur 
pOHC  t»f  defraying  the  co>t  of  moving  tin*  wn'ck  and  fitr  tin*  wotk  «»f 
rpniovin^  the  vi*H<M'r<*  iron  miL^^t.sandyanU.  which  h:id  fallen  o\crlHiard 
in  deep  wat4*r  ami  \\  liirli  pro\  rd  a  menact*  to  na\  i<::ition.  The  ow  nern 
of  the  hitter  wn*ckap'  were  in  tlif  meantime ordereil  to  ri'mi»ve  it  with- 
out cost  t4)  tin*  l'nit4*d  State>  and  an^enpfc^Tcd  on  thi>  W(»rk  at  tlie  pre- 
en t  time. 

Tlie  t4itiil  «*x|N*iiditure  on  o{N*niti<»nN  ronn<'cti*d  with  tin*  wret-k  of  the 
//lY/'f  up  t4i  .fune  :{o.  IIH14.  iinioiiMted  to  sf^M.-j.'S.  'I*he  halami*  of  the 
allotnuMit  will  In*  hi*ld  |N*n4lin;5  thi>  (tulconic  uf  tlie  owner-*  attempt  t4i 
remove  the  exi.*«tin^>'  wnn'kap*. 
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Warrior  River,  selected  by  Captain  Crai^hill,  is  expressed  pendii^ 
the  receipt  of  the  map^  of  the  survey  mentioned  in  paragraph  5  of  the 
report. 

Assuming  the  Quantities  given  to  be  correct,  the  estimate  submitted 
by  Captain  Craignili  appears  to  Y>e  reasonable. 

H.  M.  Adams, 
Lieut.  Col.^  Corps  of  Engineers  J 

Division  Engineer, 

[Second  indorRement.] 

War  Departbient, 
Office  of  the  Chief  of  Engineers, 

WdshirigUm^  January  30^  1904,. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  Hodges, 
JUajor^  Corps  of  Engineers. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  February  23,  190^. 

I&es[)ectfull^  returned  to  the  Chief  of  Engineers,  United  States  Army. 
Having  reviewed  the  within  and  the  accompanying  reports  of  tne 
district  officer  on  matters  relative  to  the  improvement  of  Black  War- 
rior, Warrior,  and  Tombigbee  rivers,  the  Board  of  Engineers  for 
Rivers  and  Harbors  respectfully  invites  attention  to  its  report  herewith. 
For  the  Board: 

A.  M.  Miller, 
Lieut,  (bl.^  C(frj>s  (tf  EnglnterH^ 

St-n  tor  Member  of  Board. 


(b)  survey  of  TOMBIOBEE  river,  ALABAMA,  WITH  A  VIEW  TO  DETER- 
MINE THE  NECESSARY  IXX'K  SITES  BETWEEN  DEMOI*OIJS  AND 
McGREWS  SHOAI^. 

Engineer  Ofuce,  United  States  Army, 

Mobile,  Ala.,  December  JS,  1903. 

General:  In  compliance  with  provision  in  the  river  and  harlwr  act 
approved  June  13,  1902,  a  survey  has  l)een  made  during  the  jwist  two 
seasons  to  determine  the  location  and  cost  of  l/ocks  2  and  3  and  the 
cost  of  completing  Ix)ck  1  in  the  Tonihigl>oe  River,  Alabama,  and  I 
have  the  honor  to  submit  the  following  report  of  this  survey: 

The  total  lift  of  the  three  locks  is  to  w  31  f(»et,  and  is  intended 
to  render  available  for  navigation  all  the  year  round  a  channel  with 
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a  least  depth  of  6  feet  from  Demopolis,  Ala.,  to  the  mouth  of  the 
Tombigbee  River,  a  distance  of  about  185  milen. 

Lock  1  is  located  at  McGrews  shoals,  Alabama,  111  miles  alx)ve 
Mobile,  Ala.,  and  lit)  miles  below  Demopolis,  Ala.  The  walls  of  this 
lock  have  been  erected,  part  of  the  filling  placed  behind  the  bank  wall, 
and  the  gates  pnrtially  constructed.  The  estimate  herein  submitted 
for  the  completion  of  this  lock  is  based  on  the  building  of  a  concrete 
dam  and  apron  500  feet  long,  with  11  feet  lift,  by  cofferdamming;  abut- 
ment approaches  to  be  excavated  and  riprapped  50  feet  above  and  100 
feet  below  the  abutment;  three  guard  cri  bs  to  l)e  erected  above  the  lock. 

It  is  proposed  to  locate  Lock  2  at  Tickabum  shoals,  181  miles  above 
Mobile  and  49  miles  below  Demopolis,  and  to  locate  Lock  3  at  Griffin's 
bar,  205  miles  above  Mobile  and  25  miles  below  Demopolis.  However, 
future  developments  may  show  a  change  in  the  locations  of  these  two 
locks  to  be  desirable  in  order  to  place  them  at  sites  where  the  hardpan 
approaches  near  the  low-water  surface  of  the  river  and  thus  dispense 
with  the  pile  foundations. 

The  estnnates  for  Locks  2  and  3  contemplate  the  foundation  of  locks 
and  abutments  on  hardpan;  crib  dams  50  feet  wide  and  500  feet  long, 
each  with  10-foot  lift,  carried  down  either  to  hardpan  or  to  10  feet 
below  low  water,  to  be  built  without  coflferdamming;  abutment 
approaches  to  be  excavated  and  riprapped  50  feet  above  and  100  feet 
below  abutments;  lock  floors  to  be  of  concrete  1^  feet  thick;  three 
guard  cribs  above  each  lock;  bank  slopes  to  be  riprapped  100  feet 
above  and  300  feet  below  the  locks. 

Below  are  submitted  estimates  in  detail  for  the  three  locks.  The 
quantities  of  the  different  items  of  work  are  secured  from  calculations 
based  on  the  survey.  The  prices  are  somewhat  higher  than  previous 
prices  for  similar  work  in  this  district,  owing  to  the  isolated  locations 
of  the  lock  sites  and  the  very  unfavorable  climatic  conditions  attending 
them.  The  estimate  includes  all  the  necessary  buildings  and  a  tele- 
phone line  from  Demopolis  to  the  lowest  lock.  The  latter  is  a  neces- 
sarv  part  of  the  equipment,  both  during  construction  and  maintenance, 
and  no  commercial  line  is  available. 

Lock  and  Dam  No.  1. 

6  acres  grubbing  and  clearing,  at  $100 $600 

66,000  cubic  yanls  earth  excavation,  at  45  cents 29, 700 

1,600  cubic  yards  rf)ck  excavation,  at  $4 6, 400 

9,000  cubic  yards  concrete,  at  $8 72, 000 

800  cubic  yards  concrete  paving,  at  $9 7, 200 

1,300  cubic  yards  gravel  filling,  at  $2.25 2,925 

2,200  cubic  yards  stone  filling,  at  $4 8,800 

1,500  cubic  yards  riprap,  at  $4.50 6, 750 

100  cubic  yards  pucld ling,  at  $8 300 

61,000  feet  B.  M.  franie<l  heart  timber,  at  $50  per  M 3,050 

30,000  feet  B.  M  framed  tin  i])fr,  at$45perM 1,350 

200,000  feet  B.  M.  c()ffer<lam  timlxjr,  at  $45  per  M 9, 000 

30,000  feet  B.  M.  sheathing,  at  $:35  per  M 1,050 

100  linear  feet  drainpijH?,  at  40  cents 40 

Purchase  of  sites 5, 000 

Buildings 8,000 

Gates,  valves,  and  special  irons 10, 000 

32  miles  telephone  line,  at  $250  jht  mile 8, 000 

Engineering  and  contingencies 19, 835 

Total 200,000 
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Lock  and  Dam  No,  2, 

12  acres  grabbing  and  clearing,  at$]00 $1,200 

191,000  cubic  yards  earth  excavation,  at  45  cents 85, 950 

1,600  cubic  yards  rock  excavation,  at  $4 6, 400 

21 ,000  cubic  yards  concrete,  at  $8 1 68, 000 

850  cubic  yards  concrete  paving,  at  $9 7, 650 

1,800  cubic  yards  gravel  filling,  at  $2.25 4,050 

17,000  cubic  yards  stone  filling,  at  $4 68,000 

3,100  cubic  vards  riprap,  at  $4.50 13,950 

200  cubic  yards  puddling,  at  $3 600 

4,400feetB.  M.  miter  sills,  at  $100  per  M 440 

539,000  feet  B.  M.  framed  heart  timber,  at$50perM 26,950 

424,000  feet  B.  M.  framed  timber,  at$45perM 19,080 

275,000  feet  B.  M.  cofferdam  timber,  at  $45  per  M 12, 375 

100,000  feet  B.  M.  sheathing,  at$35per  M 3,500 

500  linear  feet  drainpipe,  at  40  cents  per  linear  foot 200 

Purchase  of  sites 3,000 

Buildings 10,000 

Gates,  valves,  and  special  irons 20, 000 

32  miles  telephone  hue,  at  $250  per  mile 8, 000 

Engineering  and  contingencies 57, 655 

Total 517,000 

Lock  and  Dam  No.  S. 

20  acres  grabbing  and  clearing,  at  $100 $2,000 

130,000  cubic  yaras  earth  excavation,  at  45  cents 58, 500 

1,600  cubic  yards  rock  excavation,  at  $4 6, 400 

23,000  cubic  yards  concrete,  at  $8 184,000 

450  cubic  yards  concrete  paving,  at  $9 4, 050 

1,600  cubic  yards  gravel  filling,  at  $2.25 3,375 

14,200  cubic  yards  stone  filling,  at$4 56,800 

2,100  cubic  yards  riprap,  at  $4.50 9, 450 

200  cubic  yanls  puddling,  at  $3 600 

4,400  feet  B.  M.  miter  sills,  at  $100  per  M 440 

539,000  feet  B.  M.  framed  heart  timber,  at  $50  per  M 26, 950 

373,000  feet  B.  M.  frameil  timber,  at  $46  per  M 16,785 

276,000  feet  B.  M.  cofferdam  timber,  at  $45  per  M 12,375 

100,000  feet  B.  M.  sheathing,  at  $35  per  M 3,500 

500  linear  feet  drainpipe,  at  40  cents 200 

Purchase  of  sites 3, 000 

Buildings 10,000 

Gates,  valves,  and  special  irons 20, 000 

32  miles  telephone  Ime,  at  $250  per  mile 8, 000 

Engineering  and  contingencies 56, 575 

Total 483,000 

ReoapiluUUion. 

Lock  and  Dam  No.  1 $200,000 

Lock  and  Dam  No.  2 517,000 

Lock  and  Dam  No.  3 483,000 

Total 1,200,000 

Respectfully  submitted. 

W.  E.  Craighill, 
Captain^  O/rps  <*f  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  S.  A. 
(Through  the  £)iyi8ioD  Engineer.) 
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;Kir»i  tiiil<»r«M-iiii-iil.] 
OfKM'K    DiVlsliiN    KMilNKKIC,  (ill.K    I>IVI.sIoN. 

llt'j4|)iM-t fully  fi>rwani<Ml  to  tli<*  (*liii*f  of  Kii^iiitM^rs.  I'liitiMl  Stat4's 
Aniiy. 

Ky  tilt*  H(*(  iijiprovi'd  .liitir  i:<,  1!Hi-j,  |>:i<ro  'J7,  imnij^nipli  :t.  th«*  S^r- 
retury  i»f  Wur  i>  uiitliori/iMl  hikI  <iiri*rt«Ml  to  ctiiisi*  ti  stirvry  to  In*  iiuuIo 
t(>  drt4TiiiiiH*  till*  l(M*atioii  of  tlu*  ii('(*«*ssary  l(N*k  sit(*>  on  tlipTonilii^UM* 
River  iM^twrni  I>(*iii<»|N)lis  and  Mclin^ws  >lioiils. 

In  tho  iiliMMin*  i»f  nmps  showing  rrsults  of  tlit*  Mirvoys,  no  opinion 
Art  t4»  tlio  tonUitivt*  liK*ution>  M>lortiMi  for  l/(H*ks  *j  and  W  i^  fxprrssinl. 

II.    M.   Al»AMS, 

nirtM !t tit   Kh y //* f  *  ■/•. 

UKn^KT  «>F  TlIK    IU>AK1>  OK    KNUINKKKS    l-'Oll    ICIVKKS   ANH   11AUH4)KS. 
TlIK    I^IAlCn   OF    KNfilNKKKS    FC»U    ItlVKIlS   AND    IlAi{llOlC>. 

(rF.NKKAi.:  Tlh*  IVoard  of  Kn^inrrrs  for  l{iv(*rs  anti  IlarlN)r>.  in  i-oni- 
pliiinci*  with  tir^t  indors«*nii'nt.  War  I><*|Nirlnient.  OtiitM*  of  tin*  i^liiof 
of  Kn^'iniMM's,  has  tin*  honor  to  ^uhnut  tin*  following;  !'0|Nirt  relative  to 
the  iniprt»V4*nnMit  of  tin*  IMack  Warrior,  Warrior,  and  Toiulii^'lN*!* 
rivors,  Alalmnm: 

In  Motion  I  of  tin*  rivrr  and  liarlwir  act  of  .Ftinn  I.'l,  VM^l,  tin*  S*rn*- 
tarv  of  War  was  authorixi'<i  ami  «lin*rt(*d  to  caiiM*  a  >iirvt*v  to  In*  nnuh* 
'*to  dt'trrinint*  tin*  l«N-ation  of  thr  n<Ti*s.siry  IcN-k  site**  in  Tonilii^lN*!* 
Kiwr  lN*twi*(*n  l><*ino|N»li««  and  M(-(in*^\>  shoid>  and  of  Ij«N'k.**  'i  and  li 
in  thi*  HliU'k  Warrior."  Thf  <li-*trirt  oflii-rr's  n*|>orts  ii|N>n  this  surv«»y 
hmvo  lN»i*n  <*xainint*d  hy  tin*  lioard.  In  aildition  to  th<*M*  n*|)orts  tin* 
distrirt  otiirrr  suhniit**  an  f<«tinial4*  of  additional  fnnd'«  ni*<*(h*d  for  thi* 
mmph'tion  of  litN-k^  I,  i'.  and  :'i.  Warrior  Uivi*i\  and  a  ri'iKirl  uinui 
and  o>ciniHt«*  for  «vrtain  work  not  lirr«*tofon*  provi(h*d  for,  whirli  is 
eHKOntial  to  a  sati^fartory  4*«iin))|rtion  of  tin*  project.  In  athiition  t4i 
the  r4)n>iih*nition  ^nv4*n  tt»  tin*  M'vrnil  rt'iNirts  (*iiunit*rat4*d  alN»vt*,  tin* 
Bimni  has  ri*\i4*\irii  tin*  lii-otory  of  tin*  iinpri»V4*nn*nt  of  th4*s4*  rivers 
from  its  in4*4*ption  Co  the  pri*>eiit  tinn*.  \  ronvrnient  in4iex  map  for 
the  ^tmly  of  tin*  situation  is  found  in  tin*  Annual  UeiNirt  4»f  tin*  ('hi4'f 
of  Kn^iin*4*rs  for  P.«<ej,  opiNisite  |m;r«'  l'<"4. 

The  Mhn-k  Warri4)r,  \\  arri*ir,  and  Tonihi^riN't*  rivi»rs,  to;;ether  with 
the  Mtihile  Uiv4*r.  connect  tin*  Warri4)r  coal  tiehU  with  the  (rulf  t»f 
Mexico.  Tin*  HIack  Warrior  i>  fonned  liv  the  iun4-tion  of  MidlN*rrv 
and  liiN'u^t  forks.  At  Tu-calooHU  the  naiiu'i-hanp***  ti»  Warrior.  The 
Wnrri4>r  Mow-  int4»  th*  Ti»ml)i;;lN*c  aiNtut  1  mih*  aiNive  I)eino|N)liN,  ami 
the  T4imhi>;lN*«*  ami  Alahaina  rivers,  form  tin*  Mohile  Ki\eral»out  4.*» 
miles  hInivc  thi*4*ity  i>f  Mohile.  Tin*  total  Icn^Mh  of  thi*Ni>  ri\er>  fr4)m 
Multierry  and  IiiN*uM  forks  to  MoKilc  !•*  4<>'^  milc^  and  tin*  total  fall 
at  low  water  is  *1\\\  fe«'t.  Tin*  Moliili*  Uivrr  i<«  nf  ample  ticptli  and 
mpiires  n(»  imi)rov«*nn*nt.  Previitus  to  improvenn'ut  the  Ti>ml»ii:lN'e 
River  WHS  navipihh*  for  li(;ht  dnift  ve-^^i-N  to  |)i>nio|Mili<*  fur  ahunt 
nine  nnmths  annually  and  tin*  Warrior  loTu^i-altNiHi  a)N»nt  fonr  months 
annually.     Tuscaloosa  was  (-on>idci'4'tl  tin*  hi*ad  4)f  naxi^rulion.     Itafts 
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and  flatboats  were  brought  down  the  Black  Warrior  on  floods,  hut 
there  was  no  other  navigation  on  this  ntreain. 

The  improvement  of  the  Tombigbee  began  in  1872,  under  a  pn)j<H:t 
for  the  removal  of  nnags,  logs,  and  other  obstructions,  with  a  view  to 
obtaining  a  channel  of  from  3  to  4  feet  available  depth.  Work  was* 
carried  on  under  this  and  modified  projects,  which  included  dredging 
through  shoals  and  ))uilding  dikes  and  training  walls,  for  a  nunit^er  of 
years.  During  the  progress  of  the  work  it  became  apparent  that  thi> 
nu^thod  of  improvement  was  inade(|uate,  as  a  greater  depth  was  de- 
manded for  the  transportation  of  coal  from  the  Warrior  fields  to  the 
sea. 

In  1884  a  6-foot  slack-water  project  was  inaugurated  for  the  Black 
Warrior  in  the  vicinity  of  Tuscaloosa.  The  slack-water  project  has 
been  gradually  extended  and  now,  as  defined  by  the  river  and  harbor 
act  of  June  13, 1902,  it  embraces  the  Tombi^bee  River  from  its  moutb 
to  Demopolis,  the  W^arrior  from  I^(»nK)i)olis  to  Tuscaloosa,  and  the 
Black  W^arrior  from  Tuscaloosa  to  Mulberry  and  Ijocust  forks. 

Upon  the  Tombigbee  River  three  locks  in  all  will  be  re(|uired. 
Lock  1  has  been  partially  constructed,  at  a  cost  of  al)out  $200,000,  and 
the  district  oflScer  reports  that  to  complete  Lock  1  and  to  construct 
Locks  2  and  3,  completing  the  improvement  of  the  Tombigbee  section, 
will  require  the  further  expenditure  of  J?1,2(X>,000.  The  Board  has 
reviewed  this  entimate  ana  ]>elieves  that  it  is  ample  to  cover  all 
contingencies. 

Upon  the  Warrior  6  locks  in  all  will  be  required.  Nos.  4,  5,  and  6 
have  been  completed,  at  a  cost  of  al>out  $<)28,(XM).  Nos.  1,  2,  and  3 
have  been  placed  under  the  continuous-contract  system  and  are  under 
construction.  A  limit  of  (*ost  of  $874,(X)0  was  fixed  by  Congress,  in 
the  act  of  June  13,  1902,  but  under  authority  of  the  same  act  $21,0<K) 
has  }>een  diverted  for  snagging  and  surveys,  l(»aving  but  J?sr)3,<KH» 
expended,  avaihible,  or  to  })e  approj)riated  in  sundry  civil  acts  for  the 
construction  of  Nos.  1,  2,  and  3.  Due  principally  to  changes  in  the 
foundations,  made  necessjiry  by  unexiM»ct(Klly  unfavonible  ]>hysicHl 
conditions,  this  amount  will  not  suffice  for  comnlotion.  The  district 
officer  estimates  that  J?m,4(U)  in  aiddition  will  tx^  recjuired,  and  the 
Board  concurs  as  to  this  ne<'essity. 

Ui)on  the  Black  Warrior  11  locks  in  all  will  be  recjuired.  Of 
these,  Nos.  1,  2,  3,  and  4  have  been  pnicticallv  comj)l(»ted,  at  a  cost  of 
a»>out  *7S4,0<M).  The  district  otKcer  estimates  that  §71«»jmk»  will  1h^ 
reciuired  for  the  construction  of  Nos.  5  and  <),  and  the  Board  is  of 
opmion  that  his  estimates  are  ample.  No  recent  estimates  of  cost, 
basi^d  on  can»ful  surveys,  have  Imh'u  made  in  tin*  <*ase  of  I^M'ks  7,  S,  9, 
10,  and  II,  but  tent4itively  the  Board  places  their  co>t  at  J?l,r»<H:),oO<). 

In  one  of  the  commimications  fnm)  the  district  officer  placed  befon* 
the  Board  by  the  Chief  of  Kngineers,  an  estimate  of  Ji^l.^o,<MN)  is  sub- 
mittinl  for  the  purchase  of  a  dredge  and  its  o|M»nitinn  in  certain  of  the 
pools;  for  necessary  guard  cribs  at  L(H*k  No.  4,  Black  Warrior  River; 
for  certain  additional  land  and  buildings;  and  for  the  surveys  and  pur- 
chitse  of  sites  for  I^)cks  7,  S,  H,  In,  and  1 1.  Bhirk  Warrior  River.  It 
18  the  opinion  of  the  l^>ard  that  each  item  of  work  m(>ntioned  in  this 
paragraph  is  a  necessary  corollary  of  the  work  already  done. 

To  summarize,  there  has  l)ern  appropriated  or  authorized  tor  the 
8lac*kwatering  of  the  40S  mili^s  of  wal<»rway  between  the  Warrior  River 
coal  field  aoatho  port  of  Mobile,  following  the  Black  Warrior,  War- 
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rior«  Toiiibigl>OG,  and  Mohilo  rivers,  approxiniatoly  $*J,5«n»jn)0.  Of 
tho  2i>  liM*k74  ro<|iiinHl  in  all,  lo  Imvr  Ihmmi  luiilt  or  uro  under  contract, 
1  in  |Nirtially  constnictetl,  und  ti  others  will  Ih*  nt*ed«Hl.  To  complete  .'i 
of  the  l(H*ks  now  under  contntct,  $t*4,4(>«i  \>  reiiuinnl  In^vond  amounts 
■In?!ady  appropriated  or  authorizeil;  3i^l.V»,(M)  is  n*quin*d  for  cvrtain 
auxiliary  work,  including  surveys.  To  eoniplete  5  additional  lo<*ks, 
including  the  one  |iartially  constructed  in  the  Tonilii^lM^e  Kiver,  will 
HNiuire  M^HiOjNNi.  And  tinally,  a  t4*ntntivc  estimate  of  cost  of  the  5 
locRH  that  would  still  renmin  is  9J(I,r><N»,(NH». 

The  I^oanl  is  of  opinion  that  to  render  etTective  the  projtvt  for 
the  Warrior  Uiver  system  it  should  emhrace  all  the  items  of  work 
above  summari/cMl,  to  wit: 

{a)  (\»iii|>lftinir  liM-ks  in  Toiii)ii^U'«'  Kivrr ll.UDO, (lOO 

Ih)  ('4)1111111*1111^  l^M'kH  r>  8nil  (i.  ]U;irk  Warrior  KiviT Tlti.  OtNl 
r)  Omipli'tiiii;  I^M>kr<  I.  *J,  ami  :f,  Warri<ir  Kivi-r.  in  atlilitit>n  tn  uniountf 

a|i|>ni|iriat«il  i>r  autht>rixi*<l IM,  -Mlti 

(«l)   For  A  iIdnI^,  ami  fur  nTtain  auxiliary  \iork.  inrbulintf  »«iirvfyH I'ld,  (HN) 

(r  )  Ti*nt4itivi*  t*Htiiiiat«*  ftir  T)  aiMitional  lotkn  ncttltHl  ti>  riini|ilrti' 1.  r^nii.  ()0l) 

TotMl :i.  (WV4. 4riii 

The  item  proi*4Hiin^  the  la>t  includiv^  the  cost  of  the  surveys  neces- 
Mry  to  make  a  final  estimate  of  cost  of  the  last  item. 

It  is  the  «>pinion  of  the  lioard  that  items  (')  and  (7)  should  Ih*  pro- 
videil  for  in  the  next  apiin>^)riati<»n  carried  hy  a  riv«*r  and  harUir  act 
for  the  <*ontinuation  of  iiiis  m)prov«Mnent. 

Recipoctfully  8uhmittod. 

A.  M.  Mii.i.KK. 

Lit  lit.    ^  I */. .   f\fri*M  ttf  t!n tj hirfTft. 

It.  L.  iloxiK. 

II.  C\  >kKWmMKK, 

\V.  V.  JriisoN, 

i  \  I  J  if  it  in ,  (  \  trptt  ftf  Kmj  nu  t  rtt, 
Rri^.  (ten.  A.  Mackkn/ik. 


R  12. 

TRKLIMINAKY  KXAMINATION  nK  ('UANNi:!.  FKnM  lllLuXI  T«»  SKIP 

ISLAM*  iiAKiMH:.  Mississirn 

[l'niitt<«l  ill  lloii**  \**n    N<>   i'.«o   I  iti>  •  ihThih  «  ••iitr?< -•  »•  •  ••lilt  M  <M|iiii  ; 

War  |)Ki'\inMKNT, 
Ofkh'k  «»k  tiif.  I'iiikk  <»f  Knoinkkks, 

Sih:  I  liave  the  hon«»r  to  siihmjt  litM'cwith  a  n*]Mirt.  dated  Marrh  ti, 
1903,  by  ('apt.  S|M'ncer  t *t»«*hy.  ('«»rp^  «»f   Kn;:iiUM'rs.  on  nreliminary 
ezmminatifin  of  channel  fntm  Hiluxi  to  Ship  Nhiml  IhiriMir,  Mi<««iH 
iripi>i.  with  a   vii^w   to  i>htainiti|:  iuldilioinil   depth   ami   width.     Thin 
examination  wiw  maiie  piirNu:iMt  to  i\  re((iiirrincMt  in  the  rivi-r  and  har 
bor  act  approved  tlune  IM,  I!*<>*J.  :iim1  <  aptain  ('o-«)tv  i**  of  i»i)iiiioii.  con 
GurrtHl  in  by  the  divi<«ioM  enirinrer.  Lifiit.  Col.  it.  M.  Aihim*-,  ('orp<i 
of  Knipneers,  that  the  inipro\rnieiit  of  iIiIh  ItK-ality  i**  init  worthy  to 
be  uiMlertakeu  by  the  (leni^nd  (iovt'rnnieut. 
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This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and  I  concur  in  the  opinion  of  the  Board,  as  expressed 
in  its  report  of  April  21, 1903,  that  it  is  not  desirable  for  the  Linited 
States  to  undertake  this  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  CJuef  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Boot, 

Secretary  of  War. 


%• 
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United  States  Engineeb  Office, 

Molnle^  Ala.^  March  ff,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  the  channel  from  Biloxi  to  Ship  Island 
Harbor,  with  a  view  to  obtaining  additional  depth  and  width,  made  in 
accordance  with  a  provision  contained  in  the  nver  and  harbor  act  of 
June  13,  1902.  The  actual  examination  of  the  locality  was  made, 
under  instructions  from  me,  by  Asst  Engineer  David  6.  Anderson. 
A  copy  of  his  detailed  report  is  inclosed  herewith.  This  shows  fully 
the  exiating  conditions  at  and  about  Biloxi  and  Ship  Island  Harbor. 

Along  the  70  miles  of  coast  line  of  the  State  of  Mississippi  there  are 
no  natural  deep-water  harbors,  but  the  United  States  has  formed,  by 
dredging,  artificial  harbora  at  the  three  towns  of  Scran  ton,  Biloxi,  and 
Gulfport,  and  is  still  carrying  on  work  at  all  three  places.  At  Scran- 
ton,  a  town  of  about  5,000  inhabitants,  situated  at  the  mouth  of  the 
Pascagoula  River,  20  miles  east  of  Biloxi,  a  channel  12  feet  deep  has 
alread}"^  been  dredged,  and  an  appropriation  or  $150,000,  authorized  at 
the  last  session  of  Congress,  is  now  available  for  commencing  work  on 
the  project  of  increasmg  the  depth  to  17  feet.  The  total  estimated 
cost  of  completing  this  approved  project  is  $1,050,222.  At  Gulfport, 
a  town  of  perhaps  2,000  innabitants,  12  miles  west  of  Biloxi,  a  channel 
and  anchora^  basin  to  have  a  depth  of  19  feet  at  mean  low  water  are 
now  being  dredged  under  conti-act.  For  this  work  when  completed 
the  Government  is  to  pa^  $150,000,  and  in  addition  $10,000  annually 
for  its  maintenance  for  five  years. 

The  United  States  is  thus  at  the  present  time  spending  large  sums 
of  money  in  order  to  provide  a  harbor  with  an  available  depth  of  19 
feet  12  miles  on  one  side  of  Biloxi,  while  20  miles  on  the  other  side  it 
is  creating  a  harbor  with  a  depth  of  17  feet.  The  anchorage  basin  at 
Gulfport  is  connected  by  a  straight  channel,  having  at  the  present 
time  a  depth  of  over  19  feet,  with  Ship  Island  Harbor. 

The  railroad  alon^  the  coast  from  Mobile  to  New  Orleans  connects 
the  three  Mississippi  towns  referred  to,  and  is  the  only  line  running 
to  Biloxi.  It  is  highly  improbable  that  any  large  amount  of  freight 
will  ever  be  carriect  over  this  road  to  Biloxi  for  shipment  by  sea.  The 
benefits  to  be  derived  from  any  improvement  of  the  channel  from 
Biloxi  to  Ship  Island  Harbor  will  be  purely  local. 

Any  deepening  of  the  channel  beyond  that  contemplated  in  the 
existing  project  would  probably  be  followed  by  more  rapid  shoaling 
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and  involve  increased  cost  of  maintenance.  The  commerce  of  Biloxi 
Ih  carried  on  by  means  of  small  schooners  and  tugs,  and  the  channel, 
when  deepened  with  funds  now  available,  will,  it  is  believed,  fully 
serve  the  legitimate  needs  of  these  boats. 

In  view  of  all  these  facts,  and  of  the  large  sums  of  money  now  being 
spent  by  the  Government  for  the  improvement  of  the  harbors  on  the 
coast  of  Mississippi  in  the  immediate  vicinity  of  Biloxi,  the  deepening 
and  widening  of  tne  channel  from  Biloxi  to  Ship  Island  Harbor  is  not 
believed  to  be  an  improvement  worthy  to  be  undei*taken  by  the  Gen- 
eral Government. 
Respectfully  submitted. 

Spenceb  Cosby, 
Captain^  Ci/i'pa  of  Migineera. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 
(Through  the  Division  Engineer.) 

[First  Indonement.] 

Office  Division  Engineeb,  Gulp  Division, 

New  Orleans^  La.^  March  P,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

The  act  approved  June  13,  1902,  requires  a  preliminarv  examina- 
tion of  ^^  channel  from  Biloxi  to  Ship  Island  Harbor,  with  a  view  to 
obtaining  additional  depth  and  width.^' 

The  present  project,  approved  August  14,  1902,  provides  for  the 
expenditure  of  the  appropriation  of  $10,000  made  oy  the  river  and 
harbor  act  of  June  13,  1902,  in  securing,  by  dredging,  a  channel  8 
feet  deep  at  mean  low  water  and  150  feet  wide  from  Mississippi  Sound 
to  the  wnarves  at  Biloxi. 

1  do  not  consider  the  locality  to  be  worthy  of  improvement  by  the 
General  Government  to  a  greater  extent  than  provided  for  by  the 
present  project 

H.  M.  Adams, 
Lieid.  Col,^  Corps  of  En^irieers^ 

DivUion  Engvneer. 

[Second  indoraement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

March  16, 190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders,  No.  sS,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 

Additional  information  has  been  called  for,  if  available. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  Ajrril  %1,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  the  preliminary  examination  of 
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^^ channel  from  Biloxi  to  Ship  Island  Harbor  [Mississippi],  with  a  view 
to  obtaining  additional  depth  and  width,"  the  indorsement  of  the  divi- 
sion engineer  thereon,  ana  other  data  available. 

At  the  mouth  of  the  Pascagoula  River,  20  miles  east  of  Biloxi,  a  12- 
foot  channel  to  Mississippi  Sound  has  been  excavated  by  the  United 
States.  The  deepening  of  this  channel  to  17  feet  has  already  been 
approved  by  Congress,  and  an  appropriation  is  available  for  j>ros«»- 
cuting  the  work.  From  Gulfport,  Miss.,  12  miles  west  of  liiloxi, 
with  funds  appropriated  by  Congress,  a  19-foot  channel  ]«  being 
excavated  to  Ship  Island  Harbor. 

There  was  completed  by  the  United  States  in  1892  a  channel  6,00<> 
feet  lon^,  1(K)  feet  wide,  and  9  feet  deep  from  the  wharves  at  Biloxi 
to  Mississippi  Sound.  Due  to  natural  agencies  this  channel  has 
shoaled  from  1  to  2  feet  throughout  its  length,  but  the  sum  of  $10,0<n», 
appropriated  by  act  of  June  13, 1902,  is  available  for  puiposes  of  res- 
toration, and  tne  expenditure  of  this  sum  will  probably  result  in  a 
channel  150  feet  wide  and  8  feet  deep. 

Biloxi  is  the  terminus  of  no  rail  or  interior  water  route.  The  needs 
of  general  commerce  are  sufficient!}^  provided  for  at  neighboring  har- 
bors. Even  if  there  were  a  dredgM  channel  13  feet  deep,  as  is  desired 
by  local  interests,  it  is  believed  that  the  commerce  resulting  would  be 
too  small  in  amount  to  warrant  the  necessary  expenditure. 

For  the  reasons  given  above  it  is  the  opinion  of  the  Board  that  it  Ls 
not  desirable  for  the  United  States  to  extend  the  scope  of  the  present 
project  for  a  *^  channel  from  Biloxi  to  Ship  Island  Harbor,"  Mississippi. 

For  the  Board: 

H.  F.  Hodges, 
Major^  Qrrps  of  Engineers^ 

Senior  Metnher  l\tsenL 


EEPORT  OP   MR.  DAVID  O.  ANDEKMON,   AKPIfTTANT  ENCINERB. 

Moiiii.K,  Ala.,  Fihnmry  S€j  t90S. 

Captain:  I  have  the  honor  toFulmiit  the  following:  n*iH)rt  uim.h  tlie  prviiiuiiiHry 
examination  of  the  channel  from  Biloxi  to  Ship  Ishuid  IIarl)<»r,  Mistiinhippi,  maile  in 
acronlance  with  a  provision  containe<l  in  the  river  and  harln^r  act  of  June  13,  liHri. 
Thip  examination  was  undertaken  in  compliance  with  your  inntructiona,  and  the 
information  contained  in  this  re]>ort  was  Si'cured  in  Octol>er,  1902,  an<]  Januarv  and 
Fehruary,  11H)3. 

( f't'oi/raphicai  location. — Tlie  State  of  Mip^iffsippi,  along  a  portion  of  it«  southem 
boundary,  lK)nler8  the  Gulf  of  Mexico  f(»r  a  diHtamx*  of  alwut  70  mili>H.  Several 
towuH  ak'  8ituate<i  along  this  |M)rtion  of  the  coant,  the  larget^t  nf  which,  Biloxi,  ia 
locate*!  about  80  miles  east  of  ^ew  Orleans,  La.,  and  alnrnt  00  miles  went  of  Mobile, 
Ala.  This  town  is  locattnl  on  the  extreme  ea*»t<'rn  end  of  a  point  of  land  al)Oiit  10 
miles  Umg  and  1}  miles  wide,  which  extends  U'tween  Mis.»iiK<ippi  Sound  and  the 
Back  Bay  of  Biloxi.  On  it^  south  side  Biloxi  has  a  water  frontaire  on  Mi»«issippi 
Sound,  while  on  the  eant  and  north  it  lK>rderH  the  Back  I5av,  the  latter  waterway 
being  an  estuarv  of  Mississippi  Sound.  Mii«<issippi  Sound  is  the  name  );iven  t«>  the 
body  of  water  "intervening  l)etwe<'n  the  mainland  of  the  Missis>ippi  and  AluUimm 
coast  and  the  fringi*  i»f  islands  i^ral lei  theri'to.and  from  H  to  10  miles  to  th*-  s<iuthwaril. 

No  natural  di*ei>-water  harfwrs  exist  alonir  the  .Missis«*ippi  roast,  hut  owim;  to  the 
fM^  Uiat  the  islands  {»:inUlel  to  the  coa.'^t  a<'t  as  natural  l»reak\\aters,  the  deei^water 
pockets  on  the  north  siile  of  one  or  two  i»f  these  i>lands  are  use<l  for  harlH.)r  puriMisit*. 
The  most  imiM>rtant  of  tlu^'  anchorages  is  Ship  Island  llarlMir,  which  is  on  the  north 
side  of  Ship  Island,  and  which  can  l>e  utilized  by  vessels  loadim:  to  a  draft  of  aUmt 
24  or  25  feet  Ship  Island  1*:lss,  the  entran<-e  to  this  harlH)r  from  the<iulf  of  Mexic^u 
b aboat  18  miles  southe:ist  of  (lulfjHirt,  Miss.,  while  the  eaateru  limit  of  Ship  Iblaud 
if  about  10  mill's  south  of  BiloxL 


APPKNPIX    R — KKI'UKT   OK   MAJoK   <']{  Miillll.t,. 
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Ph^iml  rhnraeteri/ttfm. — Exrrpt  for  tho  nrfB^  inirnriIi:iTily  north  of  «rvor;il  nf  thi* 
falanclii  reftTrifl  ir»,  hihI  tli«'  I'haiiiiflH  thnMiirli  niio  or  \y\**  iil  I  In*  |i<i^^v«  U-rui  i  n  i)ii«4' 
ii*Uuiilfi,  till' ilfpthn  iif  wntiT  in  Missis>>i|i]ii  Smmtl  :iii<  i-iiiii)i:ir:iliv«-ly -Ii:iII<im  TIi«* 
•lope  lioulhuanl  from  tliv  iit:iiiil:iiiil  m*  vt-ry  flat,  tin'  mmuiI  •iifiain-i- fmtn  iln*  ^ll••ll> 
liiiH  tn  the  12-fiMit  nirvi'  nf  ilrjith  Inmiic  from  -t  tn  •*»  inili?'. 

Thi*  lM»ftom  of  ttu*  Biiun<l  ih  ^•inTiilly  niii«I  near  th«*  rotmn'  liin-.  ■  Iav  K^nnfMhat 
farther  out,  ami  Hi»ft  iiitnl  fur  the  iHihiiui*,  hihI  \t\  far  ihi*  LTiMiti  p.irt  •<!  i!ii*  lii-'ahi-f. 
fo  tiffp  M'at4*r.  Ttie  iiiatiTi:il  rom|MiHiiii;  thi*  tMiItnin  isni  muIi  a  rliaiai  d-r  :i;>  to  U* 
n«<lily  hHii«lU*«I  l>y  adn'd^i*.  No  natural  i'liaiin«-L<i  ••{  aii\  lU'i'lh  i-\i-i  llir<>ii'jli  iIim 
northern,  or  iiiaiiilaml.  i»U*\te  of  thi*  i>fiiihit,  an^l  \hv  rliaiim-U  ulm-li  )i:i\«*  tHt-n 
ohtaim*il  into  l*iL><iaLroiilH  Kivt*r,  iUloxi,  niid  <iulffNirt  arr  tin*  ri«Mlt  ni  iln*<ii:iii^. 

Hiloxi  iKHitiiHtiNl  at  thcnorthcniMKtHt  iMiint  in  tlii'itmraxitv  fmnii  «1  i>v  ihi-iMai^t  lino 
in  it-  ><wti-plN*tu«-«'n  IWIh*  Kontaim-  IV>int  aini  Itay  St.  lauiis.  In  tlii»  •'■•[.•-aMty.  an-l 
in  thf  virinitv  of  liiloxi.  an*  al.*<o  liH'at<*«l  thi<  Hai'k  llav  nf  llilnxi  aii«i  iNi-r  I.-laml.  tl.i* 
latter  UMnff  ahnfN<t  imnii-ihatdy  oppi>HTi'  ihi-  nuMith  nf  tht>  llaik  liay.  Tlii'  iWirk 
liay  of  Kih)xi  ha**  an  an-a  of  aUuit  VJ  S4)iian'  niilr».  aii<l  <irains  a  MaitT-linl  hIik'hTly 
Ii74i  than  7<M)  Miiian'  niih'H  in  extent,  principally  thron^^'h  I'ik;  Hilo.xi  Kivt-r.  u  !*trram 
alHiMi  :C»  mil<f«  loii^'. 

iHfr  li«lan«l  nins  northuont  and  Houthra^t.  aii<1  !•'  a  n.trniw  Ntrip  nf  .-Qiiitl  aIn-hi  .') 
mi  It  I*  Inn  IT-  Tli«' ui'i-ti'rn  (mhI  of  the  ihlari'l.  uliii'h  !*«  In  iiont  of  iln-  iii\  nf  I'lilovi. 
inaliiiiit  oni'-liall  niilr  from  the  hlmrx',  whilr  it.- ra.^ti-rn  i-n<l  i!«  alNiut  Ij  mill-?*  ir^xu 
Ihf  niainlaiiil.  Thin  inlanil,  witli  the  Uir  «'Xl<-nilinkr  to  tli«'  uiMwaril,  ^til•llt•^*•  \\i** 
rreahT  part  nf  th**  uatrr  fmnt  of  I'iloxi  al-ini:  .Mi'*oi*"*ippi  Nuiml.  ami  in  iMmjuiii  ti<>n 
«ith  th«*  iWii'k  liay  affitnli'an  ample  I'Xtmt  ••!  wri I- pmtf ■!*!<■<  1  an<  }i«irair**  an*a.  hii-r 
Ulaiitl  alfMi  iTaUMi'i*  a  <li\ i<-ion  of  till' i-iirrrnts  tlowini!  in  anil  out  ni  tin-  I'lai  k  l*a\.a 
|iart  of  tlicMi' riirrtMitH  iKio^inj  aroiiiiil  tin' \ii>trrn  rinl  of  thr  i<>lan«l  anil  alofiL*  tin* 
iratrr  front  of  liiloxi,  ami  tin*  n-main'tiT  }t:i«"inL!  aroiui'l  it.'*  ra.'-trrn  enil.  A^  ni]i:l<t 
bi'  «*x|iit't«-«1,  then'  ari'  thnn*  Hhoal*-  ri^-nitiii::  Itom  tlii<*  liow  (»t  iIh-  <-nrmitM: 

Kir«t.   A  hiio;il  jii^t  north  of  IhiT  l-laml  wlii-'i-l) !•!•  i-iirnMit  •*i*paraii- an^i  tiiN.«l 

CiimMi|j<  imvl.     The  liiw-uat«T  ih-ptlis  on  thn  *liii:il  an*  alfMit  4  or  .'i  fi>i  t. 

S^'iind.  A  "ilioal  at  till'  ra-ti-rn  i-iiil  of  hnr  Ulan<l  lH-M>nil  thf  |Ni.iit  uliiri'  tl.i* 
eofitrai  tion  of  thi*  I'lirn'itt  ilnc  ti»  tin'  ir^lanil  ii'a*««'r«.  J  hr  |i-;i^t  ih'pth  on  tln^  >li>>;il  i-* 
alioiit  7}  fc«»t  at  mean  low  water. 

Tliir>l.  A  similar  F>)ioal  at  tin'  Mi'«-tiTn  mi!  of  Pii-r  Nlaml.  The  li-aM  •ii'|>T)i  ohliiii 
pIi'HiI  U-iori*  it^  improvrmt-ni  w.i-alH.nt  14  fi-i  t  at  im-.m  low  watrr. 

ilftwft'ii  thf  anil  loraiTi'  in  tin'  I'la-  k  r>ay  anil  ilii|i  \%:itir  in  Mi<-i'*-ippi  Soiinii.  Imh 
rih<«iU  thrn-ftin*  inlfrviin-.  no  m.ittiT  \%liiili  r"Mti- i-  |iillow«'»l.  nli:!i'  iMtviii-n  tli»* 
mnithi-rn  watiT  front  ol  Itiloxi  aii<i  Mi-oi^oipi'i  >>inriil  at  li*aht  oin*  !-li<ial  lia«  to  U* 
ir>'«<H-l.  rill'  wali'rway  In'twii  n  thi'  snuilnrM  Mati*r  Iri>n1  of  I'.ilovi  ari'i  thi'  har 
f*\tt«fiilinj  Mf<ti%arii  from  hi-ri  1^1. mil  h:i«  a\ail.ihii-  •li'pth>  of  tr-im  IL'  !•■  l'»  fi'v-t. 
lU-yin'l  till*  latif  i-  •sunl  ^pit.  Iiowi-mt.  liir  i-hann*  I  -h>>al"  up  r.i)>i'l|\.  tin'  i>rii.'iiMl 
ili'plh  >*\9'r  th«*  ^li'Mil  at  thi-  loi-;ihl\ .  iv*  aUivi-  wt:!!!-!!.  Ih-iiil'  aUiiit  \  ■  lit  f  I'hi'  i-xi-t- 
inir  <ii*iilh**  ill  the  <lriilk!iil  iliannt-l  thr<iUL'li  thi>  ''ir.  riti  rri  I  t<<  1ii>  pn  «•  .it  p'aiii  «>f 
nii'aii  low  waifr.  nunri*  Irom '•  to  ^  !i-it  I'ln'  \<>\\  w.ittT  piain- at  Thi-  l<>i.iii\  )i.t», 
howi'Vi-r.  ri-iinTl\  In-rn  li>\%<ri*>l  ah-  ut  ><rii-  I. .ill  li-it.  in  Kr^liT  t  •  ■■•n;->r::i  wiih  thi* 
retiiiltji  of  thi'  Xfi—iHsippi  KImt  < '•■iiiiiii^'-Mij'*  til;il  •''•-I  r\  :ti'<r.- Ml  tJ.«    I*  i   U  I'.ay 

Thi'  oii!«  r  I'liil  of  tlii-  tl't  .jji'il  I'll!  !i-.i.!niL'  iriio  lii'-w  ll.n  '■■•?  i-  'i-.n  i»«  I  ''*\  a  I  j*t- 
hoii-«- N*ai  i>ii.  ili-iL'riaTi  •!  \."M)ii«h  i-  a'^'Ht  7."o  •  !•  ••!  iin-h«ri  I  ■•  tI.i- -■  ir  h  ■■? 
thin  lifMi-on  noilriil;;Mij  h;i-  Ui-n  \m  rt>riiii  >l.  .im<1  tI'  <  \:  -'.:.j  •:•  i  'I:-  .sr>-  (^•  n.ir  .■.)] 
lirplii"  on  thf  noi'thi-rn  -''•i-i-  iii  *1i-'i'--ip|  ;  S.iiml  \  \:':*-  •■!  »  iin-  —  n-i  iii.i*-  ^^.i* 
niu  i-'iilh  of  thi*  U-ar. -n  :i  !■■«..'  rht  pr-tl  •:  .'  i'-i:  -l  ''n  ■]?•  ijiil  i  iii.  an«l  iIm-  I'lilow  in>r 
rMUlt#*  wvfv  ohtaintii  at*  to  'tit    Iivtii'  ••!  >l"]ii'  at  thi-  ]•••  altiy: 
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1852   BBPOBT  OF  THS  CHIEF  OF  EKGlNKKRd,  U.  8.  ARMY. 

From  the  above  table  it  is  apparent  that  the  slope  of  the  bottom,  within  the  limits 
under  consideration,  is  steepest  between  the  8  and  1 1  ioot  contours,  very  flat  U'tweeu 
the  11  and  12  foot  contours,  with  an  iiiterme<liate  slope  between  12  and  15  feet. 

The  currents  in  and  out  of  Biloxi  ilurlM>r  are  comparatively  feeble,  the  maximum 
current  apjHirently  o<*curring  l)etween  Deer  Island  and  Hiloxi  on  an  ebb  tide  with  an 
easterly  wnid.  Beyond  the  western  end  of  the  island,  however,  the  stj^ngth  of  this 
current  is  quickly  dissipated.  In  the  sound  proper  the  normal  currente  are  also 
feeble,  but  are  innuenced  to  a  great  extent  by  the  direction  and  force  of  the  wind. 
The  maintenance  of  a  dredfi^ed  cut  is  therefore  uncertain. 

Previous  improvements. — The  river  and  harbor  act  of  March  3,  1881,  made  A  provi- 
sion for  a  preliminary  examination  and  survey  of  Biloxi  Harltor,  and  in  aoconiance 
with  this  provision  a  report  upon  this  locality  was  submitted  under  date  of  FelHuary 
16,  1882. 

The  first  appropriation  for  this  improvement,  which  was  carried  by  the  act  of 
August  2,  1882,  provided  for  improving  the  roadstead  north  of  Deer  Island,  which 
leads  into  the  Back  Bay  of  Biloxi,  but  in  the  act  of  Julv  5,  1884,  and  before  an^ 
work  in  connection  with  the  improvement  was  accomplished,  the  money  appropn- 
ated  by  the  act  of  1882  was  made  available  for  the  formation  of  a  channel  from 
Mississippi  Sound  across  the  shoal  at  the  western  end  of  Deer  Island  to  the  whar\'e8 
at  Biloxi.  A  project  for  the  formation  of  a  cliannel  8  feet  deep  and  150  feet  wide 
between  Mississippi  Sound  and  Biloxi,  at  an  estimated  cost  oi  $55,000,  was  then 
adopted.  The  work  of  dredging  nnder  this  project  was  commenced  in  September, 
1K87,  and  was  completed  in  1892,  at  a  cost  of  ^34,148.64.  The  balance  of  the  appro- 
priations to  the  extent  of  $10,233.03  was  subsequently  applied  to  the  work  of  remov- 
ing shoals  which  had  formed  in  the  lower  part  of  the  dretlgetl  cut  In  August,  1808, 
the  dredged  channel,  which  is  about  6,000  feet  long,  was  found  to  have  a  minimum 
depth  of  9  feet  and  a  minimum  width  of  160  feet.  The  total  amount  appropriated 
to  that  date  was  $45,000,  and  the  expenditures  in  obtaining  the  completed  coannel 
were  $44,382.27. 

No  further  appropriation  was  made  until  1902,  when  the  river  and  harbor  act  of 
that  year  appropriated  the  sum  of  $10,(X)0  for  continuing  the  improvement  of  the 
liar)><>r  at  Biloxi.  A  survey  made  in  October,  1902,  shows  that  m  the  nine  years 
intervening  between  the  supension  of  work  and  the  present  time,  the  channel  has 
shouled  generally  from  1  to  2  feet  throughout  its  lengtn. 

The  approved  project  for  the  expenditure  of  the  funds  now  available  for  the 
improvement  of  Biloxi  Harbor  provides  for  the  work  of  removing  shoals  and  obstruc- 
tinnH  in  the  exi^^ting  channel  of  approach  to  the  harlx>r  by  dredging  to  a  depth  of  8 
feet  at  mean  low  water  over  a  widtn  of  150  feet  and  over  a  length  of  about  one  mile. 
This  work  of  dre<lging  will  prolwhly  1h»  undertaken  during  the  cum'nt  year. 

IWrlouM  e mminatiowt  ana  mimif;*. — On  Januarv  23,  1S»7,  a  report  wiw  submitted 
by  thin  oflioe  to  the  Chief  of  Kngineern,  ITiiited  States  Army,  in  coiiipliance  with  a 
provinion  of  the  river  and  harl)or  act  (»f  June  3,  18%,  (»lliii^  for  a  survey  for  deter- 
mining the  moHt  practicable  route  for  a  dce|Hwat(T  ehannel  leailing  from  Ship  Island 
]I:irlN>r  to  the  mainland  on  the  coast  of  MiHsiMHippi.  In  thi?  report  the  probable 
Work  invo1ve<l,  in  order  to  obtain  channeln  from  Ship  Lsland  HarlM)r  to  Pearl  River, 
(iiilffMirt,  Hilr)xi,  and  Paticagoula  River,  was  compare<l.  As  a  ref^ult  of  thin  comi>ari- 
iKiii,  it  was  Htate<l  that  the  mont  pmrti<>ahle  of  th(*^H^  routes  was  the  one  to  Hiloxi,  and 
that  the  rost  of  dredpinjr  a  <'hannel  3<X)  U^\i  wide  and  2.3  fe^jt  deep  at  low  water  to 
this  point  would  be  $>sl 2,500.  Such  a  channel  was,  however,  Htate<i  to  l)e  unwnrthy 
of  improvement,  owing  to  the  [iroxiinity  of  Mobile  HarlK)r  on  one  Me  and  New 
Orleans  on  the  other,  both  improve<l  at  great  cost,  und  owing  to  the  fact  that  if  a 
<*hanne1  were  dnnlj^'cl  by  the  (Joveriiinent  to  anv  one  of  the  [>oints  on  the  (*oast  of 
Mipsisei]tpi  under  (consideration  the  l)eneHt  of  sued  a  channel  would  l)e  mainly  lo<*al. 

By  an  act  of  Congress  approveil  June  Iti,  1S<*S,  a  nurvey  of  the  channels  from  Ship 
Island  IIarlK>r  to  Ciulfport,  Mins.,  and  Hil'^xi,  Mi<H.,  was  onlrnul.  Thin  survey  was 
made  in  Novend>er  and  DeivinlxT,  1898,  and  from  data  H*('ure<l  at  that  time  variiuis 
estimates  for  obtaining  channels  of  diffenmt  dimensions  from  Ship  Island  HarUir  to 
the  two  points  in  question  were  made,  the  rejMtrt  uixm  the  survey  being  submitted 
on  December  17,  1898.     Among  the  estimaten  were  the  following: ' 

For  17-foot  channel  300  fei't  wide  to  Fn»nt  Riy  at  Biloxi,  witli  anchor- 
age Imsin .' ffirt9. 240. 49 

For  17-foot  channel  I^K)  ft»et  wi<le  to  Back  Bav  at  Biloxi,  with  anchor- 
•g»  basin *. 1,144,506.02 

These  estimates  are  refernM  to  in  the  pn'smt  report  with  a  virw  nf  indicating  the 
OOtt  of  a  channel  of  me«linm  liepth  U^twifu  Ship  Ishnid  llaib<»r  and  Biloxi.  No 
Ajpinion  m  ezpredsed  in  the  report  of  lbU8  as  to  the  wurthiue^id  of  the  improvement. 


APPENDIX   B REPORT   OF   MAJOR   ORAIGHILL.  1853 

JZwmireei,  IrK/twfnVa,  and  commerce, — ^The  country  drained  hv  the  tribntaries  of  the 
Bode  Bay  of  Biloxi  is  covered  by  yellow-pine  timber  of  a  good  quality,  but  owing  to 
the  limited  extent  of  tributary  territory  the  supply  of  timber  can  not  last  for  many 
yeaiB.  Owing  to  the  existence  of  the  Pascagoula  River  on  the  east  and  the  Pearl 
ttiver  and  the  Gulf  and  Ship  Island  Railro^  on  the  west,  the  timber  and  other 
prodncta  from  adjacent  portions  of  this  State  do  not  seek  Biloxi  as  an  outlet.  The 
town  has  advanccii  in  wealth  and  population,  owine  to  its  business  houses  and  indus- 
trial eetablishments  (the  latter  consisting  prin(!ipan^  of  factories  canning  sea  foods) 
and  to  its  importance  as  a  pleasure  resort.  Information  concerning  the  town  and  its 
trade  has  been  furnished  this  office  by  the  Biloxi  Commercial  Club,  an  organization 
including  representatives  of  all  the  principal  industries  and  business  establishments 
of  the  town.    This  information  is  as  follows: 


(a)  Population  of  city:  7,000. 
lb)  In< 


idustries  of  city:  5  canning  factories j  1  sawmill;  1  sash,  door,  and  blind  fac- 
tory j  5  shipyards;  1  flour  mill;  4  houses  shipping  raw  oysters;  1  brickyard;  and  2 
machine  shops. 

(e)  Combined  annual  business:  $4,500,000. 

la)  Number  of  hands  employed  in  the  factories:  1,700. 

{e)  Nnmber  of  vessels  used  at  present  in  connection  with  industries  of  city:  220 
Bchooners  and  12  tugs. 

(/)  Tonnage  of  vessels:  170  schooners  average  14  tons  net,  12  tugs  average  23  tons 
net  and  42  tons  gross,  custom-house  measure. 


fa)  Number  of  men  employed  on  vessels:  860. 


,  ,  Number  of  trips  made  during  year  and  quantity  of  cargo  carried:  The  schoon- 
era  pass  in  and  out  of  Biloxi  Harbor  on  an  average  of  about  thirty-five  times  during 
the  year.  Some  of  the  tugboats  pass  in  and  out  nearly  every  day.  The  amount  (3 
caxgo  carried  can  not  be  determined  accurately,  but  it  consists  to  a  large  extent  of 
oysters  and  other  sea  food. 

(i)  Benefits  accruing  from  improvements  already  made:  Laiver  vessels  are  able  to 
navigate  the  harbor,  while  increased  dis^mtch  is  experienced  in  handling  cargoes 
owing  to  yeesels  not  having  to  wait  for  tides. 

ij)  Difficulties  and  handicaps  experienced  at  present  owing  to  insufficiency  of 
water:  Vessels  drawing  8  feet  can  not  navipite  the  channel  safely;  some  of  the 
laiiger  tngboats  waste  time  waiting  for  the  tide;  the  large  s(!hooners  are  unable  to 
complete  their  cargoes  inside;  whDe  the  port  is  losing  trade  which  would  come  to  it 
were  additional  imj^rovements  made. 

(ifc)  New  industries  which  would  follow  improvements  in  Biloxi  Harbor:  The 
Inmber  exporting  business,  sawmills,  woolen  mills,  cotton  mills,  cotton  compresses, 
and  deep-sea  fishing  industries. 

(I)  Amount  of  monev  which  would  probably  be  invested  in  new  industries: 
91,000,000  to  $5,000,000.' 

(m)  Number  of  hands  which  would  probably  be  employed  in  new  industries: 
600  to  8,000. 

Tran9f>oricUion  facilities, — Biloxi  has  but  one  railroad,  which,  however,  affords  com- 
munication to  all  points  in  the  north,  east,  or  west.  It  is  improbable  that  any  export 
freight  will  ever  seek  an  outlet  from  Biloxi  from  this  road  owinj^  to  the  existence  of 
deep-water  terminals  in  the  near  vicinity.  In  its  present  condition  Biloxi  Harbor 
offers  fadlities  for  water  communications  for  vessels  of  a  draft  of  about  7  or  8  ft^et 
and  after  the  expenditure  of  tlie  money  now  available  for  this  locality  a  maximum 
hi^h-water  draft  of  about  9  or  10  feet  will  be  possible.  The  construction  of  an  elec- 
tric railway  from  Biloxi  to  Mississippi  City  and  Gulfport  is  in  contemplation.  No 
towns  or  settlements  of  any  size  are  immediately  tributary  to  Biloxi. 

Nature  of  improvement  desired, — The  river  and  harbor  act  of  June  13,  1902,  makes 
provision  for  the  preliminar}r  examination  of  a  channel  from  Biloxi  to  Ship  Island 
Harbor,  Mississippi,  with  a  view  to  obtaining  additional  depth  and  width.  A  chan- 
nel 13  feet  deep  and  300  feet  wide  between  Ship  Island  Harbor  and  Biloxi  is  desired 
by  the  navigation  interests  of  the  port,  as  set  forth  in  a  letter  from  the  Biloxi  Com- 
mercial Club  hereto  appended. 

Probable  cost  of  improvement  desired, — A  channel  13  feet  deep  and  300  feet  wide 
leading  to  Biloxi  from  Ship  Island  Harbor  would  probably  require  the  removal  of 
1,000,000  vards  of  material,  place  nieasiirenient,  winch  at  20  cents  per  cubic  yard  (18 
cents  for  aredging  and  2  cents  for  contingencies)  would  cost  $200,000.  The  mainte- 
nance of  this  channel  would  be  greatly  asnisted  by  the  construction  of  a  dike  extend- 
ing ont  from  the  shore  along  the  western  side  of  the  cut,  in  order  to  train  the  currents 
passing  around  the  western  end  of  Deer  Island. 

Omdusicm, — The  conditions  adverse  to  the  worthiness  of  the  improvement  of 
Biloxi  Harbor  have  been  greatly  augmented  since  the  subniiwion  of  the  report  upon 
Iba  anrvey  referred  to  in  paragra]>h  4  by  the  pros  isions  recently  made  by  Congreai 
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for  obtaining;  a  17-foot  channel  into  the  PaM'A^nla  Rivor,  20  milee  to  the  east  of 
Biloxiy  and  for  a  19-foot  channel  at  Gulf[>ort,  12  miles  to  the  west,  and  the  opiiu<A 
expreH8e<l  in  that  n*ix>rt  that  a  chann(*l  to  affoni  deep  water  to  Biloxi  was  on  worthy 
of  improvement  is  therefore  warranted  now  to  even  a  greater  extent  tlum  at  thiit 
time. 

The  Paficagoula  River  <lraini}  an  area  of  about  8,000  square  miles,  embracing  almost 
the  entire  fioutliea^torn  part  of  the  State  of  MiwiHtiippi,  and  the  port  of  PaHcafEOiila  is 
thcn^fore  trihiitarv  to  tlie  lanre  areas  of  timl)er  land  which  exist  in  this  portion  of 
tlie  State.  ThiH  timber,  after  l)eing  manufactured  at  the  mills  on  the  lower  Pasca- 
goula,  is  exported  fr(»m  that  point.  Gulfport,  on  the  other  hand,  has  no  trilnitary 
watt^njhoil,  but  is  bruuglit  into  communii^tion  with  the  timlwr  lands  in  the  southern 
part  of  the  State  by  means  of  a  railrrtad  running  north  and  south.  With  the  natunil 
and  artificial  lines  of  transportation  leading  to  other  points  on  the  coast,  the  com- 
merce of  Biloxi  represents  now,  and  will  proliabl^  continue  to  represent  the  result 
of  the  production  and  consumption  of  the  town  itnelf.  In  view,  then,  of  the  provi- 
sions heretofore  made  for  deep-water  harb<»r8  in  this  immediate  vicinity,  and  in  view 
of  the  local  nature  of  the  commerce  of  Biloxi,  the  harbor  at  this  point  is  deome<l 
unw^orth^  of  extended  improvement  by  the  General  Government,  and  a  channel 
which  will  enable  the  small  vessels  and  tug})oats  which  navigate  the  sound  to  enter 
and  depart  at  all  stages  of  the  tide  is  considered  all  that  is  warranted  by  the  present 
and  prospective  commerce  of  tlie  port 

It  IS  believed  that  a  channel  which  will  afford  a  depth  of  not  less  than  10  feet  at 
mean  low  water  will  be  ample  for  this  locality.  The  cont  of  a  partlv  protected  chan- 
nel 10  feet  deep  and  200  feet  wide  is  estimated  at  about  175,000.  A  detailed  sun-ey 
ni)on  which  to  base  a  closer  estimate  will  cost  about  $750.  No  consi<leration  has 
been  given  in  this  report  to  the  powiibility  of  a  channel  around  the  eastern  end  of 
Deer  island,  as  this  channel  is  not  in  the  direction  of  traffic,  and  is  not,  therefore, 
navigated  to  any  extent. 

R^l>ectfully  submitted. 

David  G.  Andkbson, 

As$iiUatU  Engineer. 

Capt  Spenckr  Cosby, 

Corps  of  Engineen, 


LBTIEB  OF  TUB  BILOXI    (mISS.)   COMMBRCIAL  CLUB. 

Thb  Biloxi  Commercial  Club, 

BUori^  J/w».,  January  17,  IOCS. 

Pear  Sir:  Replying  to  your  favor  of  the  16th  instant,  Uiere  is  abundant  safe 
anchorage  in  this  harlN)r  l.'i  feet  in  (lcj»th  at  mean  low  tide. 

In  the  opinion  of  the  chil),  the  maritime  interents  of  this  i>ort  require  a  channel  13 
feet  in  <lepth  and  .'^)  feet  in  width  from  this  to  Ship  Island  Harbor. 
Very  rej<i)ect fully, 

The  Biix)xi  Commercial  Club, 
Chas.  Isom,  Secntary. 
Mr.  David  G.  Ani>kiis«)N, 

Ana'u^laid  Engineer, 


R  13. 

PRELIMINARY    EXAMINATION   OF    (MUCKASAIIAY    RIVER   TO   BUC.\- 

TIJNNA,  MLSSlSSlPri. 

[PriiiU'd  in  II(*ii>v  Doc.  No.  230,  Fifty-eighth  Coiigrcfln.  ^KM'<•n(1  ^'npfon.] 

War  Depaktmknt, 
Office  of  tiik  C'iiikf  of  Knuinkers, 

Watthington^  Dtctinhcr  1^  190S, 

Sib:  I  have  the  honor  to  submit  hoivwith,  for  transmission  to  Con- 
gress, a  rop<.>rt,  diitod  .luno  \K  1*»'K1,  h\  C  apt.  W.  E.  Crai«;hilI,(Joriwof 
Engineers,  on  prrliminary  examination  of  Chickasahay  River  to  Buca- 
tanna,  Misa.,  authorized  bv  the  river  and  imrlM>r  act  approved  June 
18,  1902. 

Tfaitf  report  has  been  referred  for  eonsideration  by  the  Board  of 
Engineen  for  Rivers  and  Ilar\K)rs,  as  v^o\^^^^  \\i««^UouH  3  and  14 
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of  ssiid  arf,  iin«i  titt(*iitioii  is  nv^pfrl fully  invited  to  tlio  KoanP.s  re|M>rt 
of  July  aSt),  IINKS,  ill  third  iiului-Nnnrnt  tliorron. 

Chick:isnhay  Kivor  has  l>oon  iindrr  iiiiprovt'inont  sincn  I'^'iM,  and 
sinoe  IbStti  o|)oniti(>nR  Imvo  tn'on  rontiiHMl  to  the  seetiun  of  the  river 
DOW  under  c^onsidonition,  i.  e.,  from  the  mouth  up  to  Muratiniim. 
OI>structii>n.s  have  been  nMiioved  to  mumuv  a  praetirahle  <'haiiiiel  at 
hij;h  water*  and  this  improvement  is  now  In*iii^  maintained  under 
appropriations  for  that  pur|>oM»  made  }»v  (\>n«rress. 

It  L*  the  unaiiiiiKMis  opinion  of  the  «li^triet  otli(*or,  of  tho  division 
engineiT,  Lieut.  Col.  II.  M.  Athims,  ami  of  tin*  iMianI  of  Kn^in«'ers 
for  Kivcrband  IIarlN>rs  that  the  n«*edsof  nunuK'ne  on  this  stream  will 
be  fully  mot  hy  sueh  vork  of  maintenanet*,  and  that  no  inerease  in  the 
requin*m«'nts  of  tho  oxi>lin<.>' project  is  desinihle.  The  I^mrd  reeitm- 
momU  that  maintonanee  under  the  exi>tin^  projeet  he  eontinued.  and 
in  this  roeommendation  I  eoncMir.  The  estimated  eost  of  this  work  is 
|2,5U0  annually. 

Very  n.*s|KH-t fully,  your  ohedient  servant, 

(i.  L.  (iII.I.Ksl'IK, 

Brifj,  (i\n.^  ChiefofKhyiiHirtu^  U.  *S.  Army. 

Hon.  Ei.iiiu  R<x)T, 

Htvrctary  of  War. 


HEfORT  OF  CArr.  W.   K.  IKAUiJIlLL,  CX)Rrs  OF   KNOINEKK8. 

EstiiNKKit  Okku'k,  Umtei>  Statf-h  Armv, 

.»///// /A,  .lAi.,  J*' It,  U,  Ifm. 

nr.N'KRAL:  In  rompliance  with  instrurtions  eontained  in  Deimrtment 
letter  dated  flu ly  I'J,  llH)i\  I  have  the  h«>nor  t4>  suhmit  the  following 
report  u|Hin  the  preliminary  examination  of  Ciiiekasihay  River  to 
bui-atunna,  MIas.,  pr<»\ided  for  hv  tho  river  and  hariN>r  art  of  June 
13.  VMr2: 

Preliminary  examinations  nf  thi<  stream  were  made  in  1^7*.*  and  I*<Nt». 
CSee  Annual  Uepf»rt>  of  the  C'hit^f  of  Kn^^nneers  for  l^7i^  p.  Ml.  and 
lH8i^  p.  14«h^.)  Sinee  l"^!*!  the  Chiekasahay  Kiver  has  Inmii  under 
improvement  hy  the  rem(t\al  of  lo;rs,  sna^rs,  and  overhani^inj^''  tree>,  no 
AS  to  pruviile  a  rhaniiel  for  tiie  |ni^>a;xe  of  lo«^  rafts,  the  totiil  amount 
Mtpropriated  for  this  pnr|NiM>  haviti;:  hern  3J^*JI.7.'iH.  Sinee  \s\m  Uy 
th«*  t^rms  of  the  appri»priation  a<'t  the  improvemiMit  has  Immmi  limited 
to  lh«*  |Kirt  of  the  river  from  the  moutli  up  to  tlie  railroad  brid^re 
near  Hu(*atunna,  .Mi>s.  The  pre>ent  examination,  it  is  undei-*«t<i«Nl.  i> 
toro\er  the  |Kirtion  of  the  river  now  under  improvement  namely, 
fnmi  the  mouth  to  Rueatunna. 

When  the  improvement  of  this  stream  wa^  emu  me  need,  it  was  so 
mueli  obstructed  bv  overhanirin^^  tiuiU'r,  >na}r>,  ete.,  an  to  Ih*  pmo- 
tieally  u.Mdes8  for  t)ie  pur|N».se  lc»  \ihirli  it  i>  now  put,  i.  e.,  the  lo^- 
Ipn^f  business.  ProlMildv  if  this  improM-uient  \iere  almndoned  it 
would  n'turn  in  a  shoii  time  t«»  its  f«i:-i!iiT  i-MndiliiMi,  thus  euttin^'  otl 
one  of  the  wuirees  of  mipply  of  lo^^*.  for  the  luilN  at  Mi»ss  Point.  Fast 
hsoipiula  and  S-ranton,  Mi^**.  Tiiere  is  no  stfaml»«»iit  navipilion  on 
the  river,  and  it  is  pniba>»li'  there  will  never  )»••  anv  t»f  im|>ortaiiee. 
The  value  of  the  h»ifs  and  tinder  tloah-d  down  the  ( 'hirka>ah:t\  Kiver 
annually  i»*  e.silmaU'd  to  Im*  Ueiw-rn  three  and  (^»vvT  \\\\\v\to\  vWw^wA 
dollars. 
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I  am  of  the  opinion  that  the  Giickasahay  River  to  Bncatoiitia,  Miss., 
is  only  worthy  of  iniprovement  by  the  General  Government  to  the 
extent  of  maintaining,  at  an  annual  cost  of  about  $3,600,  the  high- 
water  channel  obtained  by  the  expenditure  of  previous  appropriations, 
and  for  this  reason,  no  increase  in  the  existing  project  for  the  improve- 
ment of  the  river  is  recommendt'd. 

The  following  extracts  are  from  the  report  of  Assistant  Engineer 
David  G.  Anderson,  and  give  the  physical  characteristics  of  the  stream 
and  other  interesting  data: 

I  have  the  honor  to  submit  the  following  report  uj^n  a  preliminary  exazniDation 
of  the  Chickasahay  River  to  Bocatunna,  Miss.,  made  in  accordance  with  a  proviaion 
contained  in  the  nver  and  harbor  act  of  June  13. 1902.  This  examination  was  under- 
taken in  compliance  with  your  instmctiona,  ana  was  completed  on  May  6,  1903: 

Geographical  location, — ^The  Chickamha^  River  is  formed  bv  the  junction  of  two 
pniall  creeks  in  the  eastern-central  portion  of  the  State  of  MississippL  The  river 
flows  in  a  southerly  direction  from  5  to  20  miles  west  of  the  Alabama-Missiscnppi 
State  line,  finally  Joining  the  Leaf  River,  at  a  point  about  45  miles  north  of  the  coast 
line,  to  form  the  Fascagoula  River,  which  eventually  empties  into  Mississippi  Sound. 
The  Chii'kai^ahay  River  flows  through  Clarke,  Waj^ne,  and  Greene  counties.  Miss., 
and  drains  a  watershed  of  about  3,000  square  miles  in  extent  The  distance  from  its 
head  to  its  mouth  in  a  direct  line  is  about  SO  miles,  although  following  the  wander- 
ings of  the  stream  the  distance  is  perhaps  twice  as  great. 

PrmotjLs  improvements. — Although  the  Chickasahay  River  was  reported  upon  in 
1879,  with  a  recommendation  for  an  appropriation  if  the  work  was  determinea  u^n, 
a  project  for  its  improvement  was  not  adopted  by  Congress  until  after  the  examina- 
tion of  1889.  The  first  appropriation  was  made  m  1890,  the  project  adopted  at  that 
time  providing  for  the  formation  of  a  clear,  low-water  channel  from  the  mouth  to 
the  railroad  bridge  at  Shubuta,  Miss.,  a  distance  of  130  miles,  by  the  removal  of  logs, 
snags,  and  overhanging  trees,  at  an  estimated  cost  of  $30,000,  and  |6,000  annually  to 
preserve  the  improvement    Appropriations  for  this  work  have  been  made  as  follows: 

Act  of  September  19,  1890 |5,000 

Act  of  July  13, 1892 6,000 

Act  of  August  18.  1894 6,000 

Art  nf  June  3,  1896 2,000 

Act  of  March  3,  1899 2,  .SOO 

Actof  JunelS,  1902  (allotted) 2.250 

Total 21.750 

The  work  of  improvement  was  commenced  on  October  31, 1891,  and  up  to  June  30, 
189<i,  the  river  channel  had  bet^n  cleaned!  out  from  the  iioiith  an  far  un  as  Waynes- 
l)on>,  whi<'h  is  about  15  miles  l)olow  Shubuta.  No  work  was  accompliphed  above 
the  former  i>oint  The  river  and  harl>or  act  of  June  3, 18i»6,  t-arried  an  appropriation 
of  $2.(KK)  for  the  continuation  of  the  Chicka>«hay  River  improvoinent,  the  provisions 
of  thin  act  with  r<»fon'n<*e  to  thi?  appropriation  l)einjrasf<»llow8: 

**  Improving  Chickasahay  Hiver,  MisHiHsippi,  from  the  mouth  up  to  railroad  bridge, 
near  Bucatunua:  Continuing  improvement,  twothounami  dollarn.*' 

Thin  limiting  of  the  extent  oi  the  improvement  was  connideri'^l  as  permanently 
mo<lifyinp  the  proj(M*t  by  changing  the  upper  limit  of  the  work  from  Shubuta  to 
Bucatimna,  50  or  55  miles  farther  south,  po  tliat  sulitHHjnent  ar)pro[)riation8  have  bet*n 
applie<l  entirtOy  to  the  maintenance  of  the  existing  channel  between  the  mouth  and 
Bucatunna,  and  the  allotment  from  the  appropriation  made  by  the  river  and  harbor 
act  of  June  13,  l\hr2,  for  improving  Pancagoula  Hiver  and  its  tributaries,  the  Chicka- 
sahay and  Ix'af  rivern,  MisEiiwippi,  will  be  applied  during  the  present  seaf>on  to  the 
improvement  of  the  channel  within  the  same  limits. 

Resiourcen  awi  rommrrcf. — The  Chicka«ihay  River  flow?*  through  a  country  which  if 
covered  with  long-leaf  yellow  pine,  a  great  fiart  of  which  is  dependent  upon  this 
ilNain  for  trant4iH)rtation  to  the  mills  and  market.  The  country  traversea  by  the 
t/bnmn.  is  snannMy  setlleil,  except  for  the  nhort  dintance  al>ove  Bui*atnnna,  where  it  is 
mnllided  oy  the  Mobile  and  Ohio  Railroa<l.  along  which  several  nmall  towns  are 
iMilU.  No  steamltoat  navigation  exists  on  the  river  at  present,  and  continuoos 
D  of  this  character  by  boats  of  any  nixe  is  ma<le  impossible  by  fixed  bridges 
I  the  stream  at  various  iK>intd.    The  s'tn-am  is  devoted  entirely  to  the  rafUng  of 
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kfi  anil  timber  st  high-watiT  fitatri'H,  to  tht*  tnillfl  and  tiHi*  wator  at  Mim^  Priint.  and 
In  the  liaiyinir  of  ronin  ami  tiiq^Mitine.  Kxart  fipin'#  an  to  tin*  bnr*  ami  tiiulifr 
floated  down  thi^  rhirkaMhay  Kivit  thirin»r  ttn^  i«i«t  n-annn  are  dirtii-iilt  to  obtain, 
bat  it  in  helieviHl  that  i)w  liiiHiii<*!«  ainuuntt-d  to  al>uut  |JiiO,liUU  or  $44M(.(ii)0. 

Betfpectfully  submitted. 

W.  E.  Craiuiiitx, 

(\iptaln^  0*rp«  of  Engifuera. 

Brig.  Gen.  G.  L.  Gii.lksimr, 

C  7<  /V/"  r ;  /  ■  /: /<  */  ///  fv/v,  U,  S,  A . 
(Tliruu^b  the  DiviMon  En^incor.) 

(Kir«t  iiiiliip>4-iiii'iit ) 

OKKirK  Division  Kncinkkk.  Gulk  Pivisidv, 

A't^r  (Metin^n^  Im.^  July  2^  lULhl. 

Banpectfiilly  forwarded  Xo  tlio  i'hiof  of  EiijjiiicMT'*,  Tnitod  Slntos 
Armv,  c(>iic*iiri'in^  in  thr  opinion  of  thiMiistrirt  on^'imvr  nllit-t^r  that 
theC!hic*kHMihny  Uiv«'r  to  niicutiinnii.  Mi>s.,  is  only  worthy  of  inipntvt*- 
ment  by  th«*  (irnfral  Cioverninont  to  tlio  ext(*nt  contemplated  by  tbo 
•ziatiDg  project. 

II.   M.    Al»AM«*, 

IA*nt,  /  /  V. ,  i'ttrpt*  nf  t.  ti*j  '/I "  r*, 

fS-i-"lnl  llii|i<r-fii|i>nt.) 

Ofkhk  ('iiii'.K  i»K  Knuinkkks,  V,  S.  Akmy. 

Respectfully  roferriMl  t«i  the  l^iiird  of  En^rinerrs  for  Kiversand  II:ir- 
hon  constituted  by  S|NTi}il  ()rder>.  No.  l'4,  IIea(i(|inirtrrs,  Corps  i»f 
Enginecrtt,  series  of  1!*<|*J,  f(»r  coii^idi'mtiDn  and  re(*oniini*ndiitii»n. 

A.  Ma(*kkn/.ik, 

A'itmi  ('/lit  f  o  f  F.n V tn » > r*. 

;  I  l.lfi!    ITI'1«'T*«  II   ■  •   ■ 

TViAicn  OK  En«.i\k.i  i:>  mu  Kivkks  and  IlAitiioR.*^, 

Res|MH'tfidly  H'tiirned   to  thr  Chief  of    Kn^rineers,   Cnite«l    Sditea 

Army. 

ThV  I^ianl  of  EnyfinetT"-  for  Ki\4M*s  and  IlarlNirs  hii^^  roimiih*rt'd  the 
within  re|Nirt  of  tlic  district  oilircr  on  a  preliniinarv  «*\:tniin:i(ioii  nf 
*«Chiekai4ahav  Hiver  t4>  Hni'Mtiinna.**  Mi^^*.,  thr  indor>i'ini'nt  of  tlin 
division  engineer  tiierfon,  and  othtT  data  a\aiial>U*,  inehtdin^'  com- 
municHtions  from  inti*ri'<*t4'd  partirs. 

Thia  river  has  lNM*n  unth*r  inipr(»veni(*nt  >int'e  1^:M.  Thi*  oriL'iii:il 
project  pnividinl  for  ohtainini^  a  hi^^h-watrr  rhannd  fr«ini  thi*  niiHilh 
of  the  river  up  to  Shuhula.  .Mis>..  a  di>(aiiri*  of  i:;o  inili'*..  \%\  tin* 
miio%'al  of  obstructions  and  ovrrhiin«;'ini5  tree**.  Thf  i-niiiini  iic  t<>  U* 
tienetitixl  consists  of  loj^s,  whirh  an*  raftcti  tlnwn  thf  Chii-ku'^ahiiy  and 
PkiM«guula  to  the  mills  at  tin'  mouth  of  tin*  hitt«'r.  The  ri\i'r  and 
barlior  act  of  ISlOi  m<Niitii'd  thf  projrcl  l»y  limiting''  tho  iriiproXfinml 
to  the  75  niilea  tictwiH'n  the  niiMifli  of  thr  livrranii  lhii-]itiiiina.  nf 
ktework  haa  tieen  continrd  to  niainlainin;:  thr  rhanni'l  hv  tlir  rt-iiiii\:tl 
fnmi  lima  to  time  of   o)i**trnt  tiiin>  an<l   o\rriian;:iii;:  ti'>-t>.     At   liio 
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clone  of  the  fiscal  year  1900  the  condition  of  the  river  was  such  as  to 
permit  of  its  navigation  by  light-draft  l)oata  up  to  the  railroad  bridge 
near  Bucatunna  at  a  4-foot  stage.  Up  to  June  30,  1902,  $19,500  had 
been  Q^cpended,  of  which  $7,100.27  was  for  maintenance.  The  river 
and  harbor  act  of  June  13,  rJ02,  contained  the  following  appropria- 
tion: ^^  Improving  Pascagoula  River  and  its  tributaries,  the  ChicKasahay 
and  Leaf  rivers.  Mississippi:  For  maintenance,  eight  thousand  five 
hundred  dollars.^' 

It  appears  from  communications  received  from  interested  parties 
that  a  more  extensive  improvement  of  the  river  than  has  alreaoy  been 
attained  is  not  desired.  It  is  stated  that  the  only  important  traflic  on 
the  river  is  log  rafting,  and  that  this  will  be  amply  served  by  snagging. 
This  work  is  continuing  in  its  nature,  and  unless  it  is  done  from  year 
to  year,  or  at  least  at  frequent  iiiti'rvals,  the  benefit  is  lost. 

It  is  the  opinion  of  the  district  officer  and  the  division  engineer 
that  the  nocds  of  commerce  on  this  stream  will  be  fully  met  oy  the 
maintenance,  at  an  annual  expense  of  about  $2,500,  of  the  high-water 
channel  obtained  by  the  expenditure  of  previous  appropriations,  and 
that  for  this  reason  no  increase  in  the  requirements  of  the  existing 
project  is  desirable.  The  Board  concui*s  in  this  opinion  and  recom- 
mends that  maintenance  under  the  existing  project  be  continued  and 
that  appropriations  for  this  puipose  be  made  at  the  annual  rate  recom- 
mended by  the  district  officer. 

For  the  Board: 

H.  F.  HoiKSES, 
Major ^  CfTps  of  EnylnetTSy 

/Scni</r  Mouther  PrcsenL 


R  14. 

PRELIMINARY  KXAMINATIOX  OF  FISH  RIVER,  ALABAMA. 

[I'rlnUHl  In  House  Dik*.  No.  2M,  Fifty-eighth  CoDgroas,  necoud  scsion.] 

War  Department, 
OFncE  OF  THE  Chief  of  Kn(}Ineers, 

Waahlmjtfm^  De<'emher  i,  190S, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  February  6, 
1903,  by  Capt.  S|KMU'er  Cosby,  Corps  of  Engineers,  on  preliminary 
examination  of  Fish  Kivor,  Alabama,  ordered  by  the  river  and  harbqir 
act  approved  June  13,  1JM»2. 

This  8tn»am  has  two  distinct  branches,  which  are  known  as  the  North 
Prong  and  the  Eji^t  Pn)iip,  respectively,  the  latter  being  also  known 
and  referred  to  in  this  reiM)rt  a.s  Magnolia  Kivrr.  These  branches 
empty  separately  into  the  Uxty  of  water  known  as  Weeks  liay,  the 
hMet  in  turn  emptying  into  Mobile  l^y,  and  the  improvement  deaired 
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is  a  channel  8  or  10  feet  deep  at  low  water  and  about  100  feet  wide  at 
the  bottom  through  the  flats  in  Weeks  Bay  and  through  the  outer  bar, 
80  as  to  permit  vessels  of  from  6  to  8  feet  draft  to  enter  the  river  at 
all  stages  of  the  tide. 

Captain  Cosbv  is  of  opinion,  concurred  in  by  the  division  engineer, 
Ldeat.  Col.  H.  M.  Adams,  Corps  of  Engineers,  that  the  locality  is  not 
worthy  of  improvement;  and  in  the  opinion  of  the  Board  of  Engineers 
for  Rivers  and  Harbors,  which  has  reviewed  this  report  in  accordance 
with  the  provisions  of  sections  3  and  14  of  the  above-mentioned  act,  it 
is  not  desirable  for  the  United  States  to  undertake  this  work. 

The  views  of  the  Board  are  concurred  in  by  me. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  capt.  spencer  (x)sbt,  gori*s  of  engineers. 

United  States  Engineer  Office, 

Mobile^  Ala.^  February  6^1908. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  Fish  River,' Alabama,  made  in  accoraance 
with  a  provision  contained  in  the  river  and  harbor  act  of  June  13, 
1902.  This  report  is  based  upon  data  secured  and  an  examination  of 
the  locality  made  by  Assistant  Engineer  D.  G.  Anderson. 

Geographical  location. — Fish  Kiver  is  located  in  the  southern  part 
of  Baldwm  County,  Ala.,  and  is  a  tributary  of  Mobile  Bay.  Baldwin 
and  Mobile  counties  are  the  two  counties  in  Alabama  which  border  on 
the  Gulf  of  Mexico,  the  former  being  east  of  Mobile  Bay  and  the 
latter  west  of  it.  Fish  River  has  two  distinct  branches,  which  are 
known  as  the  North  Prong  and  the  East  Prong,  respectively.  The 
latter  is  also  known  as  Ma^^uolia  River,  and  this  name  will  be  applied 
to  it  in  this  report  to  distinguish  it  from  the  North  Prong,  or  Fish 
River  proper.  The  two  branches  empty  separately  into  a  body  of 
water  known  as  Weeks  Bay,  the  latter  in  turn  emptying  through  a 
narrow  mouth  into  Mo])ilc  Bay  at  a  point  15  miles  northeast  of  Fort 
Morgan. 

The  distance  from  the  mouth  of  Weeks  Bay  to  the  head  of  Fish 
River  is  alx)ut  25  miles,  while  the  corresponding  distance  on  Magnolia 
River  is  about  10  miles.  The  two  streams  drain  an  area  of  not  more 
than  225  square  miles,  or  about  one-eighth  of  the  area  of  the  county  in 
which  they  are  located. 

The  entire  population  of  Baldwin  County,  according  to  the  census 
of  1900,  was  about  13,000,  and  of  this  population  it  is  believed  that 
'ess  than  800  people  live  in  the  area  drained  by  the  branches  of  Fish 
River. 

Physical  char  act  eiiiRt  ten, — The  approach  to  Fish  River  is  across  the 
Sat  slope  of  Mobile  Bay.  The  12-ioot  contour  in  the  bay  is  about  5 
miles  from  the  mouth  of  the  river  (i.  e.,  the  entrance  to  Weeks  Bay), 
while  the  9-foot  contour  is  about  \\  miles  from  the  same  point.  From 
the  9-foot  contour  the  water  shoals  up  rapidly  until  the  crest  of  the 
oaler  bar  is  reached,  about  iive-eightns  of  a  mile  from  the  entrance. 
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In  the  channel  used  by  vessels  running  in  and  out  of  Fish  River,  where 
the  depths  are  probably  greater  than  elsewliere  in  the  vicinitv,  mini- 
nuim  low-water  soundings  of  from  4i  to  5  feet  were  obtained  on  the 
>)ar.  The  length  of  this  shoal  between  the  6-foot  contours  is  probably 
about  one-half  mile,  after  which  the  channel  deepens  i-apidly  until  the 
narrow  outlet  from  Weeks  Bay  is  reached.  The  maximum  depth  at 
the  mouth,  where  the  channel  is  from  600  to  700  feet  wide,  is  28  feet. 

Having  passed  the  entrance,  Weeks  Bay  is  encountered.  This  Imy, 
roughly  speaking,  is  diamond-shaped,  with  its  major  axis,  about  3 
miles  long,  extending  from  the  mouth  of  the  bay  to  the  mouth  of  Fish 
River,  and  its  minor  axis  at  right  angles  thereto,  about  2  miles  long, 
extending  on  the  east  to  the  mouth  oi  Magnolia  River. 

The  bottom  of  the  bay  is  practically  flat,  with  low-water  depths  of 
from  3  to  3^  feet.  The  material  comix)sing  the  bottom  is  a  very  soft 
mud,  into  which  a  pole  may  be  driven  5  feet  with  but  little  eflTort. 
Through  this  soft  bottom  a  narrow  channel,  about  20  feet  wide  and  5 
or  5}  feet  deep,  has  been  churned  by  the  screws  of  the  light-draft  tug 
boats  which  navigate  Fish  River.  This  channel  leads  to  Fish  River 
proper,  the  entrance  to  Magnolia  River  being  shallower  and  much 
more  difiicult  of  access. 

When  the  branches  of  the  river  are  reached  the  depths  increase 
immediately.  In  Fish  River  the  channel  ranges  genoralfv  from  12  to 
25  feet  in  ({epth,  with  a  width  of  iMH)  feet  at  the  mouth,  the  width 
gradually  diminishing  upon  a.^'cending  the  stream.  In  Magnolia  River 
the  depths  ran^e  from  8  to  20  feet,  with  widths  somewhat  less  than 
those  in  Fish  River. 

The  obstructions  to  navigation  consist,  therefore,  of  the  bar  off  the 
entrance  to  W^eeks  Bay  and  of  the  long  extent  of  mud  flats  through 
the  latter  l)ody  of  water.  During  the  winter,  with  the  tide  1  or  2  feet 
below  normal,  the  depths  across  these  obstructions  are  insuflScient  for 
any  boats  except  those  of  the  lightest  dnift. 

Resourcts  (nul  annrnme. — The  t(4*ritory  tributary  to  Fish  River  was 
originally  timbered,  but  is  now  to  a  great  extent  in  process  of  transi- 
tion to  agricultural  uses.  The  timber  in  this  locality  has  In^en  rather 
generally  cut  off,  and  such  timbi»r  lands  as  are  now  being  utilized  yield 
but  3,500  to  4,0<M)  feet  B.  M.  per  acre.  Timber  is  l)eing  cut  extensively 
by  onlv  one  firm  at  pi'esent.  This  firm  operates  a  logging  railroad 
near  Pish  River,  thereby  enlarging  the  territory  tributary  to  the 
stream.  The  logs  are  nifted  from  Fish  River  into  Mo))ile  Bay  and 
conveyed  to  another  stream  upon  which  the  mills  belonging  to  the  firm 
are  located.  About  SOO,00<J  logs  are  now  nifted  from  the  river  each 
year  in  this  manner. 

There  are  at  present  three  or  four  ^*awmills  on  the  river  shipping 
manufactured  luml)er,  and  one  tur|H'ntim»  still.  A  canning  factorv, 
additional  tur|>entine  stills,  and  two  or  tliree  other  industries  are  in 
prospect,  but  their  establishment  is  not  assured.  Stnen  or  eit^ht  gen- 
eral stores  are  Kn^ated  on  or  near  the  river,  serving  the  net'ds  of  the 
localitv,  and  in  addition  (here  are  hotels  and  Inmrding  houses  at  Mag- 
nolia J^prings,  on  Magnolia  Kiver,  capable  of  accommodating  several 
hundred  guests.     No  towns  exist  in  the  immediate  vicinity. 

A  fairly  large  extent  of  |)roperty  near  Fish  River  has  recently  been 
divided  up  into  small  tracts  by  development  comiMinies  and  sold  to 
settlers  for  agricultural  puri)oses.  In  this  manner  a  considenible 
inffuz  of  population  has  occurn*d  during  the  past  few  years,  and  uuite 

extent  of  land  has  been  devoted  lo  nilsiu^  fruit  and  produce.    This 
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population  U  m-iitt^'nHK  however^  and  no  li^iireH  as  to  it>i  niimlieni  or 
thv  HcH'agti  uf  land  utiliziMl  a|frit*ulturaUy  could  lio  obtHinoil. 

TniuMfHirtatioH  Jiu^iliiies. — Mobile,  lM*in|;  tlio  nean*tft  city  to  tho 
Fifih  Kivcr  territory,  im  the  base  of  HupplicM  and  tho  shipping;  point  fur 
that  Hection  of  the  amntrv.  No  c*ontinuoiw  overland  coniiuuniciition8« 
howfver,  exint  lH*tw(H'n  NL>bil««  and  lower  IWildwin  County.  Uwin^ 
to  the  cost  of  tnins^hinnin)(  and  hauling  over  8  or  10  niifca  of  |NKir 
roads,  nhipnicntK  to  anu  from  the  Fi^h  Uiver  territory  arc  madeentin*ly 
by  water,  and  are  t*ons4Hpiently  alTertcKl  Ixith  in  the  matter  of  re|(ularity 
and  co8t  bv  the  Bliallow  deptHn  existing  off  the  mouth  of  tlie  river  anU 
thn>ufifh  Weeks  Iky. 

At  the  present  time  a  8t4*am!KNit  13(>  feet  lon^  and  with  a  lM*am  of  22 
f«*<*t,  desi|^«Hl  to  draw  2S  inchenof  wat4*r  without  cari^o,  is  under  con- 
htruction  at  Marlow,  lialdwin  C4Uinty«  Ala.,  and  u|)on  its  completion 
in  tho  oHirse  of  a  few  months  it  is  the  intention  of  the  owners  to  place 
the  vessel  in  bcrvice  U^twecn  Fi^h  Uiver  and  Mobile  as  a  n*}fular  pas- 
sen^r  and  f rei^^ht  InmL  The  <lisadvantu^  of  a  Inrnt  of  Uiis  ty{M*  is 
that  it  is  not  adaptinl  t4)  the  heavy  seas  and  Imd  weather  8omi*tunes 
encounten*d  in  Mobile  liay.  Fn*i^ht  for  Fish  Uiver  is  at  present 
hiindl«Hi  on  small  sc^lKNUiers  and  naphtha  l)oats,  which  nwke  irro^ilar 
triifts  in  and  out  of  the  stivam. 

iWjie'/tt  ftifiount  of  ctnnmrn-f. — Tho  incominf^  freight  usinf;  Fish 
Uiver  amounts  to  not  over  2,r)(Ki  or  H,(NN»  t4>ns  a  y«Mir,  and  consist^}  of 
^enenil  supplies.  Out^^oin^  friMifht  comprises  tlie  loifs  hen*tofore 
refern*<l  to,  alNuit  4,(nnijnhi  fe4*t  i).  M.  of  manufactunHi  lumU^r^  and 
shipm«*nts  of  pnMluce  the  amount  of  which  c<»uld  not  lie  asct^rtamcnl. 
The  (*onibiniHl  bu^iiness  of  the  pMieral  stores  tributarv  to  the  river  is 
priilnibly  lN»twc<>n  4C»0JHN»  ami  tlUMMK)  annually. 

In  the  event  of  any  impntvement  Inking  efftvted,  the  shipments  of 
hip4  and  IuuiInt  would  incn*it«M',  although,  owin^  to  the  limitinl  tt^rri- 
tory  tributary  to  th<*  river,  the  supply  of  timls^r  will  prol«il>lv  lMH*omo 
exbiiust4Hl  within  a  f*om|mnitiyely  few  years.  Shiimients  o^  tur|)i*n- 
tiiM*  and  rosin  would  in(*n*as4%  and  the  farm  lands,  fsMn^  in  more  ndi- 
abli*  c(»nimuniralton  with  the  markets,  would  \m>  tilleii  to  a  ^ivater 
ext«-nt«  tlien^by  increa>in^  the  shipment  of  farm  product**. 

\»ifftre  of  niif^rtn^mrnt  d*t*ir»il,  -  A  chaiuiel  8  or  lo  ftN»t  d«»Cp  at 
low  water,  and  nlxtut  1<ni  fiN>t  wide  at  the  lM>ttom,  is  desiivd  throit^fh 
the  flats  in  W(H*ks  IVav  and  thnuijrh  the  outer  Imr,  S4>  as  to  |>«*rniit  ves- 
M*U  of  f n>m  •»  to  s  frrt  linift  t4»  ent4*r  the  river  at  all  stupes  of  the  ti<ie. 

J^i^Jfihlt  tnnnt  nf  ttnj»r'frtiii* ht ihairtil.  A  channel  ^  fert  deep  at  m4*tin 
1«»H  Hater  le:idih«r  to  Uith  linin<'hes  of  the  river  wouUI  nsiuire  (IdmI^- 
in^'  o\er  a  length  of  \\\  miles,  if  n<it  more.  Owiii^  to  tlie  fact  that 
ni<>-«|  of  thi?<  cut  would  Is*  thmu^'h  liiiitl  tlat.n  having  pn*S4Mit  depths  of 
\\  or  «(i  fei*t«  the  channel  woiiltl  r(*4|uire  the  removal  of  at  least  *JOrubic 
vaidri,  pliKv  measurement,  to  the  running;  f4Nit,  or  alsiut  HTo.^nni  culii«* 
v:iid-.  pla4*e  meiiMinMiient,  for  the  entire  di*«ta lice.  The  water  is  mi 
^ll<r.||  tlial  a  ^nipple  dre<l^'e  could  n«>t  |N'rf(»mi  this  work  ttiadvanta^t*, 
owiii^  to  the  difllirultv  of  huiitllin^  mh>H(«,  while  its  |vrforiiiaiii-e  by  a 
li\driiiilir  mai'liiiie  woiiM  In*  <ie|M*iideiit  iiiniii  the  a4'4'e'<Hibility  of  Mich 
a  plant.  In  either  e\ cut,  4>wiii^  to  thi*  s<»lt  lNitt4>ni,  the  «*ut  would  tend 
to  till  in  nipi(ily«  and  th(»  niiiinti'iiaiireof  tli<M*liiinnel  would  prov«*«'\|N>ii- 
sive.  IMariii^  the  price  of  dred^iii^as  low  as  !^U-4*nts  |M'r<-iiliic  vurd, 
tin*  n'oiiltiii^  proliable  4-o-t  of  oliiuiiiiii^  such  a  (*hannel  is  at  l4»a*«t 
$74j*>N».  ProtiN'tin^'  work**  for  the  maintenam-e  of  llw  cVv\\\\\v\  ^av^vN^ 
cost  nearly  as  miK'h  more. 
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Conclusion. — In  view  of  the  limited  amount  of  commerce  on  the 
river  undor  examination,  of  its  local  nature,  and  of  the  comparatively 
grest  expense  of  carrying  out  and  maintaining  any  adequate  plan 
of  improvement,  I  am  of  the  opinion  that  Fish  River  is  not  worthy  of 
improvement  by  the  General  Government.  A  survey  of  the  stream, 
if  ordered,  would  cost  about  1^600. 

Very  respectfully,  your  obedient  servant, 

Spencer  Cosby, 
Captain^  Corj}8  of  Engineers. 
Brig.  Gen.  G.  L.  GnxESPiE, 

Chief  of  Engineers^  U.  S.  A» 

(Through  the  Division  Engineer.) 

[Fint  indonement] 

Office  Division  Engineer,  Gulf  Dtvisioh, 

Neu)  Orlean^^  La.^  FAruary  7,  190S, 

Respectfully  forwarded  to  the  Chief  of  Enijineers,  United  States 
Army,  concurring  in  the  opinion  of  Captain  Uosby  that  the  locality 
is  not  worthy  of  improvement  by  the  General  Government. 

II.  M.  Adams, 
Lieut,  Col.y  Corps  of  Engineers^ 

Division  Engineer. 

[Second  indoraement.J 

Office  Chief  or  Engineers,  U.  S.  Army, 

Fi^trruary  17, 190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivera  and 
HarlH)rs  constituted  by  Si)ecial  Orders,  No.  24,  Headquarters,  Coi*ps  of 
Engineers,  series  of  1902,  for  considenition  and  recommendation,  ae 
required  by  section  3  of  the  act  of  June  13,  1902. 
Pnpoi-s  in  this  ease  on  file  in  this  oflice  arfe  herewith. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
ColomU  Corps  of  Engineere. 

[Tlilrtl  IndorMTiK'nt.] 

Board  of  Emjinkkks  vovl  Rivkks  and  Harbors, 

WiiHh!)i(f(on,  J),  C,  Aj^il  13,  I90S. 

Respectfully  returned  to  the  Cliiof  of  Entfinrcrs,  United  States 
Army. 

The  lk>ard  of  Entjineers  for  Riv«»rs  and  Harbors  has  fullv  consid- 
ered  tht»  within  reiH)rt  of  the  distriit  ollioor,  the  in(1<»r8i'ment  of  the 
division  engineer  tlu^reon,  mid  wiveral  letters  from  interested  pai*ties. 

In  view  of  the  liniitoil  luiiount  and  loail  character  of  the  commerce 
involved,  tht»  jjfreat  <»x|M*ii.si.'  of  carrvin<r  out  and  maintaining  any  ade- 
quate plan  of  iniprovtMuent,  and  the  spus**  population  of  the  section 
of  the  country  to  be  iKMietitinl,  tho  l><iard  is  of  the  opinion  that  no 
commercial  results  connnensunite  with  thr  oxptMise  can  be  expected 
from  any  improvement  of  Fish  KivtT,  Alal>ania.  and  therefore  believes 
that  it  is  not  desinible  for  the  United  Stat<'s  to  undertake  this  work. 

For  the  Board: 

II.  F.  1I<)Ih;ks, 
J/i//<//*,  ( '"rjM  of  Etiiflneern, 

Senior  MtmbtT  IVeseni. 
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R  15. 

ritKMMINAKY  KXAMINATH»N  AND  SIKVKY  OF   HORN    ISLAND  TAKK, 

MIS^ISSIITI. 

[iTIiilnl  ill  lli>u««*  I»tH-.  Nil.  :*•'.  Flft)  fUchtli  <*«inffni».  ^iximl  Miniiiii.] 

War   l>KrAKTMKNT, 
OkFK'K  ok  TIIK  C'lilKF  OF    Kn(IINKKIU«, 

\Y*9Mliiniftnh^  Ft hr miry  :?,  llKiJ^, 

Sir:  1  have  the  honor  to  siihinit  h«*n'witli  n'|Kirts  <Ut4Hl  •liino  S»  and 
NovrnilNT?,  11M».S,  l>y  (  apt.W.  K.  ('rai);liilL(\M'{»iof  Kn};ino<*rs,on  nra- 
liniinarv  «'xaniination  an<l  Mirwy,  iTsiiectivoly,  of  Horn  IslaiMi  InuiH, 
Miv<iH>i|>|)i«  withavit>wtosi>(uirin};arliann<*l2r>fi>otd«'opHn4lof  Huitahle 
width,  to^'thor  with  a  Mipplrnirntal  n*iNirt  of  iWrmlNT  2<S,  ISNiH,  nuido 
^  iunursnan4*<M>f  anM|uin*nH*iitofthorivrrandharlK)ra4'toftliinel3,UHJ2. 

In  th«*  (ipinion  of  Captain  Crai^hill,  ronrtirriHl  in  hy  thi*  divi^tion 
<Mi>rinf*or,  IJi'ut.  Col.  II.  M.  Adams,  (\)r|)M  of  Kn^inerrs,  tlio  inton*KtN 
involv4*dat  Horn  Ishuid  PitHsun^siitiiriontly  hirp' to  rondor  the  lomlity 
worthy  (»f  iniprovenimt  hy  tli«'  ( irneral  ( tovcrnnient,  pn>vi<lod  effective 
n^Mih.s  mil  In*  anMiiiipli.HlHHl  within  a  reaM»iiahle  limit  of  (^>^t. 

In  his  reiNirt  on  survey  tluMiistrict  ollicerpn*M>ntsa  plan  for  improve- 
ment which  eontemplates  the  formation  (»f  an  anehorap*  h:i>in  t>4Ni  ftn^t 
wide  hy  :»jnni  f<*et  lon^  and  1'4  feet  ih'eplN>liind  Horn  Island  lVs.s^aeon- 
ni^*tin^  channel  lN*twi*en  theaiiehorap*  ha>in  and  the  throat  of  the  |mmh 
24  f<H*t  (h'«»pand  ^J4M»  fr«*t  wide,  and  a  *^.%-f<Nit  ehannel  .'{<ni  foot  widetU'nwH 
the  outer  liar,  at  an  eMinrnttnl  cost  of  i|^*i2.'i j n n »,  which  includes  $ri5jNlo, 
tine  half  thee>timat4Mi  co^t  of  l>uihlin^''a<lredp*  for  use  on  this  and  other 
works  in  the  same  diM  rid.  In  forwarding;  this  re|Nirt  the  division  en^i- 
n4»«'rexpn»sM'H  ihi»  opini«in  that  tln»  ^in»si»nt  and  pnisjMH'tive  eommerro 
Aiw^s  not  justify  tht»  (tovcrnnient  in  incurring  the  ex|N>nH<«  of  fonnin|f 
and  maintaining  a  channel  l'.'»  fe«*t  deep  through  Horn  Island  I*Iass. 

ThcM*  11*1  Nirt.s  have  In>cii  reviewed  hy  the  It<iard«>f  Fjn^in«*4'rsfor  KiverH 
and  HarlNir**  iin<h*r  theprovisioiiHof  MU'tioiisiiaiid  14  of  thealHive-men- 
titMicd  act.  and  attention  ininviti'd  to  the  lioanfH  iv|Mirtson  the  siihject 
in  iii<iorHrment.H(»f  July  1 1  anti  l)tvemlN*r  ir»,  P.N»:{,andof  January  5  and 
Janiiuiy  :{o,  VM^\  alMiiothcMipiilcmcntaleNtimate,  pr«*|mn'd  hy  (aptain 
Cr:ii;:liill  at  the  instance  of  the  liojird.  of  tin*  cost  of  a  2lf(Nit  channel 
through  Horn  NIand  Pa^^Hun  tin*  lint*s  laitldown  in  his  n*|)ort  on  survey. 

Thio  hicalitv  ha**  her«*tofon*  Im^cii  impro\ed  hv  the  Tnited  States  hy 
dn*«l^iii^  II  i-hannel  *J(mi  feet  wide  with  a  depth  from  *Jo  toifo^  f«*4»t,and 
then*  \-^  now  atifpthof  \>  feet  tlimu^h  Horn  NIand  Pa*>s  conmN*tin)? 
the  ImrlMir  with  de«*ti  wuter  in  tin*  tiulf.  Tin*  liiianl  of  Kn^in(M*rs 
state<«  in  it-  re|Miii  nf  I>ecemlH*r  !.'»,  P.^CI,  that  it  is  nol  lN*lieve<l  that 
tin*  act  «if  June  !.'(,  VM^*Jt^  (*oiitemplat4*<l  tin*  d4*4*|N*nin^  4»f  the  harUir 
iirt»|N*r  and  that  tin*  inipni\cnn*nt  4>f  tin*  |niss  toa  i;n*at4*r4li*pth  than*Jl 
i4*4*l  wtiuld  s4*r\t*  no  useful  pur|Nwi*.  It  4*on4-lu<it*s  in  it.**  Iat4*r  n*iM)rt 
4if  J:iiiuar\  ^**o,  l'.((^,  that  in  \  lew  of  tin*  fact.<»  sunimari/«*4l  th4*ri*iii  it  is 
a<i\i'^ilile  to  provid4'  throu^Hi  Horn  IsIhimI  Pass  h  «'|iann«*l  *J1  fe4*t  in 
th'pth,  ;»<N»  fiH't  wi«h*  acni-s  tin*  «nit4'r  Iwr  and  *J'h»  frrt  widi*  j'Uewln-re, 
mniM'ctiii^  tin*  natunil  ati(*honi^4*  with  I  In*  de4*|N'r  w:it4'rof  tln*(iulf  t4i 
In*  ii4'c«iiiipli-hed  l>\  tin*  um*  4>f  a  <MiV4*riini«*iit  plant,  to  In*  tem|iorarily 
hmned  fri>m  miiuc  otln-r  improv4*iiient,  at  an  estiiiiat4*<l  first  4*4ist  «if 
$4o,4'^(»  and  ^!*,(nni  annually  for  iiiaint4*iian«-e. 

I  a);r4*e  nith  tin*  4»piiii«iii  that   il   is  inailvisahit*  to  i*\|N'nd  «>n  this 
iini)rt>\enn*nt  mi  laree  a  sum  as  tin*  (*stimat4'd  c«i>t  of  iv  'il\ Av^A  c\v«a\\\A 
Ana  aneh<inifre  liasm,  anil  that   it  in  iu\v\s4i\Ae  U>  vtvwW  >^  "i\•^^aMX 
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channel  if  tliis  can  be  effected  at  the  price  of  11  cents  per  cubic  yard 
named  hy  the  I^)ard.  This  price  is  much  less  than  any  probable  bid 
if  the  work  be  let  b}^  contract,  since  contractors'  nlants  are  not  usually* 
equipped  for  bar  dredging.  The  amount  of  work  at  Horn  Island  does 
not  justify  the  construction  of  a  s]:)ecial  plant,  and  it  appears  that  the 
only  way  of  bringing  the  work  within  tne  estimat<5  is  to  do  it  with 
Government  plant  belonging  to  some  other  improvement,  l)orrowed 
for  this  work  at  some  time  when  it  would  otherwise  be  idle.  It  can 
not  l>e  stated  with  certainty  when  such  a  plant  will  become  available 
in  this  manner,  and  for  this  rejison  the  improvement  must  wait  a  favor- 
able opportunity  for  its  execution,  and  ir  money  ))e  appropriated  for 
it,  it  should  be  with  the  understanding  that  the  funas  must  remain 
unexpended  until  the  necessary  plant  belonging  to  some  other  improve- 
ment can  be  spared  from  its  work  elsewhere.  . 
With  this  statement,  I  concur  in  the  views  of  the  Board. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Geri,^  Chief  of  Engineers^  U.  S.  Army. 

Hon.  WiLUAAi  H.  Taft, 

Secretary  of  War. 

preuminaky  examination  of  horn  island  pass,  mississippi. 

Engineer  Office,  United  States  Army, 

MobiU'^  Ala. ,  June  P,  190S. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  July  12,  1902,  I  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Horn  Island  Ptos,  Mis- 
sissippi, with  a  view  to  a  channel  of  25  feet  depth  and  suitable  width, 
provido<l  for  by  the  river  and  harbor  act  of  June  13,  1902. 

Examinations  of  this  loi'alitv  have  lH»en  made  as  follows: 

In  1S82  (sec  Annual  Kepoi-t  of  the  Chief  of  Engineers  for  1882,  p. 
1324);  a  survey  in  1890  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1897,  p.  1716);  a  survev  in  1898  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  p.  1784). 

Under  the  provisions  of  river  and  harl)or  acts  of  August  18,  181*4, 
and  June  3,  189t>,  a  channel  200  feet  wide,  with  depths  of  from  2<J 
to  20^  feet,  was  dredj^a^d.  A  survey  made  al)Out  fifteen  months  after 
the  completion  of  this  work  showed  that  the  channel  had  shoaled  to  a 
depth  of  19  feet  in  that  spjue  of  time.  The  shoaling,  however,  occurred 
only  at  isolatcnl  ))oints  in  the  channrK  and  the  pilots  claim  that  it  was 
caused  by  the  grounding  of  vessels  in  the  tut. 

The  business  interests  concerned  in  the  improvement  of  Horn  Island 
Pass  are  principally  luml)er  ship|)<»rs  at  Scninton,  Mosspoint,and  East 
Pascagoula,  M  iss.  1  n  many  cases  tlu\v  now  find  it  ne<*essarv  to  load  heavy 
vessels  at  Ship  Island  l)eaiuse  of  the  lack  of  sulKcient  depth  of  wati'ron 
the  bar  at  Horn  Island  Pass.  The  harlK)r  at  Horn  Island  would  be  better 
for  them  than  the  one  at  Ship  Island,  lK)th  on  account  of  the  shorter  haul, 
and  because  at  Horn  Island,  on  account  of  the  Im-al  conditions,  a  less 
amount  of  luml>er  is  lost  in  loading  the  ships.  It  is  estimated  by  the 
Pascagoula  Conmiercial  Club  that  al)out  lf.')*>,(MK)  a  year  would  in  this 
way  be  saved  to  the  lumber  interests,  by  l>eing  able  to  load  at  Horn  Island 
instead  of  at  Ship  Island.  The  animal  exiK)rts  by  water  from  {K)ints  that 
would  use  Horn  Island  Pass  if  it  were  sufficiently  improved  amount  to 
about  162y000j000  feet  of  lum\>er.    \t  \s  ptoWUfc,  \w  \\\\  o\naioD,  that 
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thiHchunnol  could  lio  timintainod  hv  h  8<*H^oiii^  dnMl^n,  whoso  time 
woiilii  1)0  (ii>triliiitiHl  lN>twtM*ii  it,  Mohilo  Imr,  aiui  Shin  l>hiiHl  i*ii><^. 

I  um  of  tlio  opinion  that  tho  inton*^ts  invulv«Ml  at  Horn  Inhimi  Vti^^ 
are  mitiiciuntly  mrge  to  rt*nder  tho  ImMility  worthy  of  impn>vi*nionl  by 
tho  Oononil  Qovornmont,  nrovidwl  offoctivo  n*milts  ran  l»o  arrom- 
jiliixhrd  within  a  roahonahh*  limit  of  cost.  As  tho  prolMhhM'ost  of  tho 
work  ran  only  )>o  doU^nnimnl  aftor  a  complotc  Hiir\'oy  and  aftor  an 
invosti^tinn  of  tho  most  oronomiral  nioth<Mi  of  i>orfonnin^  th«'  work, 
inrliidin);  tho  |K)s<*ihility  of  so<*urin)^  (lovorinnont  phint  for  itj^  oxocii- 
tioii«  I  riM'oiiiniond  that  tho  nom^iisary  Murvoys  lie  authori/od  at  a  cost 
not  to  oxt-ood  $l.r»»H). 

Tho  followin)^  oxtraot^)  are  fn>m  the  roport  of  Assistant  Knf^inot*r 
I>avid  (i.  Andorson,  and  ^ivo  the  ))li3'sirul  onuraotoristiivs  of  tho  loodity 
and  other  intorostin^  data: 

I  liAve  tlio  hniior  tn  piibinit  the  foU«>winft  rrport  u|»on  a  pri'liniinmry  i-xaiiiinatiun 
ot  Horn  Iiilanfl  I'luir*.  MiM<i?«*i|>|>i,  with  a  view  tomrliatinrt  ••(  '^'y  Uh'I  ili*|itii  uikI  HuitaMe 
wiilth,  inaile  in  «*«mi|»liAiitt)  %kith  a  pnivinion  (MhUiituil  in  tin*  rivor  ntnl  harlwir  ai-tof 
June  i:i,  \Wf2.  ThiMexaminatitin  wan  iitmplett**!  in  aitHtnUmv  witli  ynur  in-tme- 
t'.nnn  on  May  IM,  \WS,  th«i  ^renenil  infommtion  rrKmnling  thia  liK-alityhavint:  lieen 
ohtjiine«l  at  VArinnii  tinuw jtrior  tn  tliMttUte. 

Ufttgrnphii'^tl  bt^itvm. — The  <iiilf  n)af*t  of  tlic  State  of  Miniivittpi  nnil  nf  a  iiurt  tif 
the  State  (tf  Alaltama  ii  pn»te«'tetl  by  a  rhain  of  iMantU  iitn*t<*iiin^  4■a^t  uitil  wr^t, 
f«nillel  to  tho  mainland  an<l  aNmt  H  <ir  10  niiU«  tliiitant  then*froni.  The  NMly  of 
water  int«T\eninKU*tween  the?4*  ihluntinantl  themainlanil  irii'alle*!  Miiwi?««ij>|ti  Siiuul 
antl  rxtwhirt  fnini  Mobile  liay  ou  tlio  cai^t  to  Ijike  Ibiryne  on  tlie  wer«t.  Ihe  wati'ni 
of  Mi*^i!«*>iti|>i  Stiintl  an«  prottvtiil  to  a  isn-at  extent  by  the  chain  of  i-).inilit  ri*fiTn.*«l 
to,  an<l  altlitiii^h  the  p-iiiTal  <h*|tthH  in  the  fumml  an*  ph^ial  yet  iunt  north  lif  tifto«if 
the  i«*Unil!4  tilers  an*  phrltt-rvil  atii'hora*:t*  ^iteii  with  ltiw-Hat«T  (IriithN  nui^inu  fn»iii 
IS  to  :I0  fift  Thi-M*  an«  hiirupftcitiMMN-t  with  tho  (iulf  of  Mexiro  by  ineanii  of  |>a.«M*fi 
N>tH«fn  till*  i.Mlanilf*.  ami  for  nant  «-f  natnml  (lee|Hwater  hartHirx  ali>n^the  nuunlan«l 
in  thin  inniitiliate  \irinity  the  |ht4<krtj4  in  «]neiitit»n  have  U^t'U  and  :in*  exti'n*ively 
Um**!  AH  louilini;  jNiinta  fur  di't-p-^lmft  xifM'lK.  The  nanie^  of  IIh-m*  two  anehor.ijren 
an*  Ship  Kland  ilartmr  anil  Horn  I-laml  llarU>r,  the  latter  UMn^jnM  iiorthof  llurn 
l«'lun4t,  %%liili>  lMt«f4'n  the  lattt-r  i**hind  antl  Petit  IU»i(i  Inland  and  Home  7  niil«-H  uiwt 
fif  tite  Altibania-Miwiniipiii  Stat<>  line  i»  Horn  Inland  l*aHH,  uhieh  is  now  under  exani- 
inatii'ii. 

i*fiur**'ti  *f-'ir*uitriftirA. — The  «*]ianni*l  thmntch  Horn  Iiiland  Piifv  hai«  all  the  rhar- 
a<'ti*ri»tiif«  <if  an  intan  inlrt  IN  tit  lU>iH  I*>lanii  to  tiio  eaiitwani  hai«  a  len^fth  of  aU'Ut 
r.*)  mill**,  uhili*  Htirn  Inland  to  thr  uiMwanl  hart  an  extent  of  ITi  niihfi.  the  o^i«'niii»; 
lN*tH«^'n  tlif-ni  )4>:n^'  aUiut  1}  miUf*  uidr.  Tho  viateni  of  Miw>i!^i|»pi  Smnil  in  thin 
>irihity  «'\idciitly  M-t  tt>wanl  the  hiMith  on  tho  ebli  tide  until  the  mrrrntji  an* 
deth*«  ti-<l.  •  i'no'ntrati-d.  anil  tniine<l  al->iik;  tli<*  nortlieniiih«>niiof  the  i^anilii,  th«»rt»by 
|ir*Hb:i  111,;  «li-r|i  waiiT  at  tli«^e  tiHuhfii*'*.  Tin*  riirri'ntii  fnmi  the  iH^'kttfi  tinally 
rf»un«l  th«*  rndff  «if  th**  i**tanilfland  lb«w  throuirli  the  |4u«m  into  thi>  (iulf  of  Mfxiiit. 

A  cari-iiil  ii»iii|i:tri*Miii  ttf  ( 'iiiu«t  ^nivt-y  «*hartf«Mf  \ariou*«diitifi  flinwfi  that  theilfptlm 
Uiriiii.:h  Ibirn  ULiiid  !*&•«•  ha\<*  i*«ii  ^'niibmlly  iiit'n*ai*inK  f<<riN*nie  \rarH  i^aiit.  The 
mrlii  -t  a•-l-f-^:M••  h><lri>t:iapliy  <f  tt.i*  \u  inity.  that  of  l*^'**.  n\i»*^ti  niininmui  •Iihthrt 
of  M  t'l  r»  fift  ai  r>*>*«  \\iv  b.tr  In  !**?:'•  thi-^*  ileptlm  hail  iiii  ria>4<t|  to  Ittur  17  li'«*t: 
in  l'^'**  tin  ri*  vk.i*  T\i' 'T\f*{  til  )h>  Ik^  flit,  Hhileat  the  pri**>i*rtt  tiini*  then*  in  U-lii'Vi*«| 
tiiU'  Tiiir  1*'4  fit  t  ••!  HatiT  in  it.  I'imhi  iiiMwtication  it  lan  U*r<i<i-n  that  thiNdi*f|4*n- 
ink!  i4i.ii.-«.|  bv  tbi*  I'oiitrat  ti'iU  «if  tin*  iia***  o|ii'hiii^,  ibie  to  the  ^tt-ady  tcr«iu(h  of 
Ti'tit  r»«:-  l*l.in<l  t«i\\.tr<l  th«*  «i>(  Wbi.r  ibi*  i-Aot<-rii  i-nl  nf  Ibirn  ]^l:iti>l  dhiftit  ilH 
|M^iii<>n  fr>'iii  tiiiif  til  tiiiir,  till*  iKiftii-ii  ••(  ihi*  i^Unil  ban  n<<t  rut  away  an  rapidly  an 
the  wi-tt  rri  4-ii>l  ff  I'l  tit  Itii^  ]«l.in<l  li.u<  ail\.tiH-«*il,  n.i  tliat  w  hib*  thfupmiuh!  U'twi-cn 
thi'M*  i-!:iifl*i  MiiHoviT  It  uiil«f«  Hub*  in  l*^*)*,  in  1  Mini  it  bad  diiniiti-hiil  tn  |«<rha|M  \i 
iiiilt-^  Till' I  i»rii|<iriik>n  al-^i  plfW^.  an  nn^dit  U*  fi|pi-i-t«*I  in  tin*  fa«N»  nf  aniH^un 
Imr.  tl.:it  thi'  I  )..iniii-l  ^l.ift^  it;*  1<-  ath-n  ir  n\  linn-  t<i  tiiin-.  un-b-r  tlif  ]nlbi*-n<  ••  ••(  tb«* 
fur*  I  4  \\  ).:•  h  :ifi' at  H->rk  in  tb:<*  \t«iiiit\  <iviiiitf  t*  tin'  fa>  t  tli.it  tb<>  cbli  i-nrn-tit 
fliiuii.t*  :il->iitf  t'.i*  nitfth  fii'lt' of  lb>rn  l«Iani|  i^  tnward  tb«'i.i«t,  whiif  thi*  hit>>ral 
f-iirn  iit>  ••utf>.  !••  tLi*  b.tr  iif«-  t'lManl  tin'  %ir*'t.  tin*  i  hannel  of  ib«'  |i*i*4>  tian  ^•■iM*r-.illy 
f«iil<ur<l  a  (  ur\i-l  p.iTh.  tbi- riiii<  ii\  !t\ .  <  if  iniirM'.  N'iiiis  ti>\%ari|  tbr  wi"^!  'I  bi*  iljta 
at  b.ii.  I  .iri*  I-.  t  Huili' M  tit  to -'i  firiiiiin*  tin*  «»•  il!atiiiii<i  in  width  and  ibpib,  it  tbi» 
rauije  Hi  till'  |-Hil!fii  i  I  tbf  (  b.inn*'),  ikbli-h  art*  im  Iiiib-<l  in  tin*  r\i  It*  id  rhanw^t*-  '^w 
|ir«icn-«at  ibi0loi*abi>  In  it«  prt-M-nt  tiitHlifion  the  \iaMi « t«u*\tk\a  uV  mxicwvwx  \^t 
anu  an  iniii-r  lar  M-piirat«'»l  b>  :i  ib-<j  rr  |«iN  ki  t  unmeiV\sk\e\\  XwAnw^-^'wVNw  vwX* x A.  nXx** 
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adjacent  inlands.  The  minimum  depths  over  the  outer  bar  are  aboat  19  to  19|  feet, 
while  over  the  inner  bar  they  are  Bh^htlv  greater.  In  the  intervening  area  ci  deep 
water  the  soundings  run  up  to  25  or  27  feet  The  dintance  from  the  eastern  end  of 
the  Horn  Iflland  iinchorage  to  de<'p  water  in  the  Gulf  of  Mexico,  followinf;  the  ezint- 
ing  channel,  is  about  8  miles,  and  quite  an  extent  of  this  distance  will  probably 
require  dredging  in  order  to  obtain  a  25-foot  channel. 

BiMurccif  industrieif  and  commerce. — Horn  Island  Harbor  ia  9  miles  south  of  the 
mouth  of  the  Pascagoula  River  and  is  the  natural  outlet  for  the  commerce  of  that 
stream.  The  Fancagoula  River  is  tributary  to  an  extensive  area  of  yellow-pine  forest 
lands  in  the  southeastern  part  of  the  State  of  Misnisnippi.  Extensive  sawmills  are 
located  on  the  lower  part  of  the  river,  and  the  pine  lop^,  after  being  floated  down  the 
river  to  the  mills,  are  manufactured  into  lumber  and  timber  for  shipment  by  water 
to  coastwise  or  foreign  porta.  The  lower  Pascagoula  River  has  a  present  depth  of 
about  12  feet,  so  that  small  vessels  load  their  cargoes  directly  at  the  mills.  Larger 
vessels  take  on  their  cargoes  in  the  lower  sound,  off  the  mouth  of  the  river  and  in 
Horn  Island  Harbor,  the  lumber  being  ship]KMl  out  to  the  loading  point  on  Iwiyea  or 
in  rafts,  but  deepnlraft  vessels  loading  cargoes  from  the  Fasi'agoula  mills  are  oblige«l 
to  seek  Ship  Island  anchorage,  20  or  25  miles  to  the  wi'Stward,  owing  to  lack  of  depth 
through  Horn  Island  Pass.  At  Ship  Island  vessels  up  to  about  25  or  26  feet  draft 
can  be  loaded,  whereas  the  maximum  possible  draft  that  can  be  carried  through  the 
pass  at  Horn  Island  is  20^  feet.  The  long  tow  to  Ship  Island,  in  conjunction  with 
the  fact  that  a  portion  of  the  distance,  between  the  ends  of  Horn  and  Sliip  islands, 
is  considerably  exposed,  makes  the  transportation  of  lun)1>er  and  timber  on  barges  or 
in  rafts  to  that  place  expensive,  uncertain,  and  more  or  li'ss  hazardous.  It  is  with  a 
view  of  saving  the  ex{K*nse  of  the  long  and  uncertain  tow  to  Ship  Island  tliat  the 
interests  of  the  Pascagoula  River  desire  the  deepening  of  Horn  Island  Pass,  in  order 
to  p.Tmit  deep-draft  vessels  to  have  access  to  Horn  Island  Harbor.  The  present 
project  for  the  improvement  of  the  Pascagoula  River  contemplates  the  formation  of 
a  17-foot  channel. 

With  the  completion  of  this  channel  and  the  dce[)ening  of  Horn  Island  Pass  <l4H^p- 
draft  vessels  could  take  on  a  large  portion  of  thvir  cargoes  at  the  mills,  finish  1« ruling 
at  Horn  Island,  and  pnx'eed  directly  to  sea  with  a  minimum  ex]>en!^e  for  loailing. 
The  lumlxT  interests  at  this  locality  are  predominant  and  re[)res(nt  practically  the 
entire  busim^ss  that  would  be  directly  affected  by  the  improvement  of  Horn  Island 
Pass.  Full  figures  in  regard  to  the  commence  of  the  Fascag(»ula  River  and  various 
arguments  in  favor  of  the  improvement  of  Horn  Island  Pass  are  given  in  the  ai^com- 
panyiiig  statoincnta,  whirh  have  Ikh'U  propareil  by  the  Pasi>agoula  Commen^ial  Club. 
Attention  is  resptvtfully  invited  to  these  papers  for  a  full  statement  of  the  facts  iM^ar- 
ing  uiH)n  the  improvemont  of  Horn  Island  Pass.  An  analysis  of  th(^«  figures  shows 
that  tor  the  fiscal  year  ending  June  30,  1902,  the  business  of  the  Pasi-agoula  mills 
amounte<l  to  aUmt  17^,000,000  fi^t  B.  M.  of  lumber  and  timl)er.  Of  this  amount 
some  16,000,000  ft»et  were  shipiKKl  by  rail,  while  the  remaining  amount,  1G2,000,000 
feet,  was  sliippe<l  by  water.  A  little  h'sn  than  one-half  the  water  shipments  passed 
through  th<'  Horn  Island  <'hannel,  uhile  the  l)alanre  of  the  exi>ortH,  amounting  in 
value  to  $1,000,IKX),  was  loaded  in  deep-<lraft  vessels,  whicli  were  obliged  U*  take  on 
tlieir  cargoes  at  Ship  Island.  As  is  hhown  hy  the  Comincrcial  Club's  statement,  the 
tow  to  Sliip  I>laii<l  is  uncvrtain,  exjK.'nf'ive,  aixl  aet.s  in  various  Mays  as  a  handicaip 
to  the  busine»«4  of  Fas<'a^nnla  River. 

Nntureofiwprturiunddefirfil.  A  channel  al)out  40<)  to  T^K)  fet»t  wid(>  and  25  fei»t 
deep  at  mean  low  water  is  desinMl  by  the  navi^Mtimi  interests  using  Iloni  Island 
Harl>or.  An  examination  of  the  Horn  Inland  ani-h<>ra^e  shows  that  there  is  but 
one  25-foot  )MM*ket  in  the  whole  extent  of  the  aneli<raL:«'  and  that  this  pcM'ket  is  but 
one-quarter  of  a  mile  long.  Without  an  immense  amount  of  excavation  the  harlior 
itself  c*^!^  not  Ik.*  made  available  for  2')-foot  vet*sels.  Owin^;  to  this  circunuitance, 
and  to  the  fa<'t  that  vess«»ls  in  a  seaway  on  an  <Mvan  bar  n*«juire  a  safe  margin  of  depth 
under  their  kefls,  it  is  U'lieve*!  that  tlienaviiratiun  intere-tsof  Horn  Island  I*ass  are 
ai*king  for  a  eonsiilt-ntion  of  the  merits  of  a  project  foraffordin;;  loading  and  naviga- 
tion faciliti(*s  for  vej^*ls  up  to  a  dnift  of  aNiut  '2\\  U^'{.  Such  a  plan  of  ini]in>vemt*nt 
would  l)e  {M>ft4il>le,  as  a  hinall  2:S-foot.  )>«»«*ki't  exists  at  tht>  ea.otern  end  of  Horn  Island 
anchorage.  Any  deep  channel  through  the  {ku-s  will,  however,  reipiire  the  improve- 
ment of  the  anchorage  in  onler  to  K*  of  cumpli'te  In'Mefit,  as  the  general  depths 
therein  are  only  from  20  to  2.'{  fi^et.  As  to  the  width  of  the  chaimel,  it  is  believed 
the  cut  through  the  jmiss  m»e«l  nt)i  l>e  over  .'^mj  f.^-t  w  i*le,  this  W\r\^  the  extent  of  the 
dredging  perJf(»nmNl  at  Ship  Tslaml  and  also  the  contemplati«l  width  of  the  channel 
across  the  outer  Ijar  of  M4»bile  llarlMir.  The  matcri.il  to  b(>  remove*  1  is  generally  a 
iuud  sand,  with  poesiblv  some  mud,  and  the  <*onditions  of  the  work  are  such  that  it 
could  not  be  perfomieJ  economit^dly  by  any  other  than  a  plant  esiK'iially  adapted 
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for  work  in  exprnwil  loiTiliti**;  tluU  in,  by  i«<air«iiiiir  hytlmtilir  iln«l|{iv.  IVmiik  exnoMd 
Ui  tli<*  wiiiil  fniiii  firma'tiitdly  all  fitiartrnt,  Clit*  iNir  in  umuilly  niii|^,  vxcvpt  iltiring 
(vrUiii  chanK««  in  Um*  witither,  an«l  tin*  |»n munition  i»f  the  work  with  onliiwry  plant 
it*  th«*n*fort*  dillirult. 

Th«*  work  }»n*vi«iiwly  |K*rfonn«Ml  untU-r  (*<mtnu't  at  llom  Ii«laii(l  INum  in  IKI17  com- 
niaiKltNl  a  iirttv  of  40  iVntn  |i«*r  ruUiv  vanl.  wliiU*  thi*  f«»ntnu*t  wurk  in  the  anrhf iraKQ 
in  lH«i>»  l«i01  ImMiirht  «VI  tvntj*  |M*r  riifiii*  yunl.  Similar  prii*i«  wotili)  niak«»  tht»  |»er- 
fiiriiiaticv  of  any  fnrthfr  wcirk  at  thin  l«M*a]ity  iinwHrrant«Nl.  Imt  if  the  (Irnlirinic  can 
In*  |M*rf<iriii4tl  by  <fo\i*mni<*nt  plant  or  othvrwiA'  at  an  fi^ononiitvl  rati*  thu  pruje«*t 
apiK^rN  «l««i*r\'inir. 

I{l*S|MHHfllllV  SIlhlllittlKl.  ,.-      .,     i^.. 

'  '  \\  .   h.  C  KAIUIIIIJ^ 

( \ iptiM  iii ,  ( 'orpM  of  En {fhu  r rw. 

(*h!rf  of  HfUjiHt'tTM^    l\   S.  A, 

(Thnmgh  tin*  I>iviMioii  Kn^iiuM*r.) 

(Klr«t  Iniliirwmeiit.] 

Okkic'k  Division  Knuinkkr,  (iiri-F  Division, 

KcspcN'tfiiily  foiwardiMl  to  thi»  Chiff  <>f  Knj^iiuH^rH,  l*nito<l  Statos 
Army,  i*(>iit*urrinir  in  tlio  opinion  of  thr  distrirt  rn^imMM*  otfioor  that 
thr  int4*n*.sts  involviKl  at  Horn  Island  Pass,  Mississippi.  arf'sutKriently 
\Mt^^  t<»  roivirr  tlio  l(H'!ility  worthy  of  iiiiproveiiiont  hv  tln»  (t<>npral 
(fovorniiuMit,  proviilinl  ptTr<-tiv4*  n^Miltn  mn  iNMMTomplfslMHl  within  a 
n*a.soiiahh*  liiiiil  of  (*oM,  ati<l  uIm>  i^uinirrin^  in  his  nM*oiiiiiu'iidation 
that  tho  iuHx*Mstiry  surveys  Ih*  iiuthori/cHl  at  a  <*ost  not  torxi*(HHl  $1,50<K 

II.   M.   AOAMS. 

Lii ut,  (ft/,^  i ^orjtM  of  Kn*j'nt0»'n<s 

Ih  vittUm   Kn  tj  hut  T. 

Okkh'k  C'iiikk  of  F'.noinkkks,  W  S.  Akmy, 

July  .V,  liMU. 

K(*s|)oot fully  n*ferr<*(i  t4>  th«*  lioanl  of  KneiniN^rs  for  Kivrrs  ami 
IIarlM>rs(*onstitut«*d  hy  S|)Priul  ()nh»rs.  No.  24, lleadiiuurters.  (*«)r|isof 
Kn^inron*,  series  of  ltH>2,  for  iHHisideration  and  nvonuiiriidation. 

A.  Mac'kknzik, 

Art  in  tj  ( '/i  Sty  iff  Kfuj  In  1 1  rw, 

ITtitnl  ini1tir«i-mrtit.) 

IioAKI>  OK    KNfilNKKItS   Y\n\   KlVKILS  ANI>   HaRIIOKS, 

\\\i>^hlnijU,n,  IK  r.,  .hihj  //,  /.9r>.7. 

Kespeelfidly  n»tum«l  totheChirf  of  Kn iji lire rs,  Tni ted  Stales  Arm v. 

TIm*  lliiard  of  KnjriniN'rs  for  Uiv«Ts  anu  Ilarlsirs  hits  roiiHidrnxi  the 
within  re|M>rt  of  thi»  distrirt  ollirrr  ii|m>ii  a  prrliminary  rxamiimtionof 
Horn  Ihlaiid  Paxn,  ^!is.HiH^ipl>i,  ^*with  a  view  t4i  a  rlmniMd  of  "iU  ft*«*t 
depth  and  suitaldi*  width,**  I  fie  indors«Mii«*iit  «if  th«*  division  t»ii);iii«H>r 
thensui,  and  oth«*r  (hita  availahh*. 

TIm*  lioani  is  of  the  opinitm  that  tin*  pn^M^nt  and  pros|Nvtive  rom- 
iiiori-e  of  Horn  Islantl  llarlNtr  is  Mit-h  x\s  t4i  rrndrr  advisable  tin* 
impn>\eiiii*iit  of  Horn  l^laml  Pil<s,  nrovidrd  stn-h  iiiiprovoiiirnt  niii  U* 
effis-ti'cl  at  reHMinable  cMist.  The  iMwrd  n'romiiirnds  that  tht*  district 
oflirrr  In'  authftrixeil  to  make  a  survey  and  estimate  of  rt»st,  and  tliat 
for  tlu'M*  piir|MiM*s  h«*  In*  aUottiMi  the  sum  <»f  $l,r*<Ni. 

For  th..  Hcitl:  II.  F.  IIuMiKS. 

J/ii /#//•,  i  \pt*fni  4tf  Hntjthtt  r*^ 

N«'nlnr  MiiuIht  IVti^ut. 
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[Fooith  indonement] 

Office  Chief  of  Engineers,  U.  S.  Abmt, 

«/ti^  «0, 190S. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Horn  Island  Pasn, 
Mississippi,  authorized  by  the  river  and  harbor  act  approved  June  13, 
1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  River.<< 
and  Hart^rs,  in  the  preceding  indorsement,  I  recommend  that  a  survey 
of  the  locality  as  proposed  be  authorized. 

A.  Mackenzie,  - 
Acting  Chief  of  En^fVMen. 

[Fifth  indonement.] 

War  Department, 

July  W,  190S. 
Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

J.  B.  Ranix)LPH, 
Acti7ig  Chief  ulerhm 

[Sixth  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  JSot^f^mhvr  Si8^  190^. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  rejwrt  of  .survey  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

II.  F.  Hodges, 
Major  ^  Cor  pa  of  Engineers. 

[Seventh  indoraemvnt.] 

Board  of  Engineers  for  Uivers  and  Harbors, 

Wax/ilugton^  I),  6'.,  Ducnther  15^  190S. 

Respo(»tfully  returned  to  the  Cliief  of  En^intM^rs,  United  States 
Army. 

In  addition  to  the  within  n^port  on  u  preliminary  examination  of 
Horn  Island  Pass,  Mississippi,  **with  a  view  to  a  channel  of  25  feet 
depth  and  suitabh*  width."  the  l^)ar(l  has  had  In'foi'e  it  at  its  tsession 
of  this  date  tlie  aeeonipanying  re|M)rt  on  a  survey  of  this  locality 
with  estiinat<»s  of  cost. 

The  ])riniipal  business  interest  concerned  in  this  improvement  i.s 
the  hiinU'r  tnide  from  Seranton,  MossjKiint,  and  East  Pasc^goula. 
In  many  easrs  the  heavy  draft  vessels  have  to  load  at  Ship  Island 
because  of  the  lark  of  sutiieient  depth  of  watrr  at  Horn  Island.  The 
Pasi*ag()ula  Conunereial  Club  estimates  that  about  §.*)<», OtH.)  |H»r  year 
would  Ik»  saved  to  the  lumlK»r  interests  if  Horn  Island  lIarlK)r  were  as 
available  as  Ship  Island  IIarlK)r.  The  nniuial  exports  that  would  use 
Horn  Island  if  it  weresulfieiently  improved  am<»unt  toabout  It»2,tKH>,tH)0 
feet  B.  M.  of  lumber,  al)out  27U,(KM)  tons. 

The  plan  proposed  by  the  district  oilieer  consists  of  the  excavation 

of  an  anchorage  bsisin  r>00  feet  wide  hy  3,<hm»  ft^'t  long  and  24  feet 

deep  behind  Iiorn  Island,  a  eonneeting  channel  between  the  anchora^ 

baain  and  the  throat  of  the  {)ass.  als(»  24  feet  deep  and  2(.n)  feet  wiae, 

Aod  a  25'foot  channel,  SOU  feet  wide^  aetoss  v\\^  out^r  bar.     The 
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estimatiMl  fost  of  tbia  work  is  9SS5,000,  with  an  annual  co»t  for 
mainti*nanc-e«  aftor  i*oniplotion,  of  $2«^0<H).  The  district  offiror  riN^un* 
monds  tbo  iniprovemont  of  this  l(M*Hlity  to  the  oxt4>iit  indicHU^i  alN>vo. 
The  division  eiigincM^r  d<N\s  not  ixincur  in  the  reoouiniendations  of 
the  district  officer.     He  stiitos  thiit  — 

Kniiii  th«  hiHikn*  n(  thin  l<Mmlitv,  it  in  lielievad  that  the  maintenance  of  a  25-(6oi 
r>yitiii«*l  thmiitfh  tfir  outiT  )«ir,  \ilien  olitAint*<i,  wi»ul<l  tw  a  diflirult,  nmvrUin,  and 
ex|ientiivc  nuiiu*r.  In  view  <*f  tiie  larigeciiitt  of  the  ini)in>vf*nuMit  fHiiiUnnpUu*d  m 
oi>ni|«rvd  with  tho  proUiMo  U'ttvtit  to  coDiinonts  aii<l  th«*  fact  tlmt  if  nuch  a  channel 
ia  dreilK«d  by  the  Government  the  benefit  will  lie  mainly  liH-al,  I  aiu  unable  ti>  con- 
cur in  the  opinion  of  the  diatrict  eninneer  that  thia  l<Nmlity  ia  worthy  of  improvement 
by  the  General  Gi>vemaient  to  the  extent  imiiiated.  In  my  opinion  the  conmierdal 
intcreata,  pnttent  and  pnii*iKVtive,  involved  do  not  jiMify  the  (rovemment  in  incur- 
ring the  ex|N*nae  for  forming  and  maintaining  a  channel'SS  feet  deep  Uiroogh  Horn 
Ialandi>ai«. 

Attention  is  invit^ni  to  the  fm*t  that  the  Unitetl  Static  ha^  nMM»ntly 
deepened  the  entrance  to  the  nei|j^hl>oring  Ship  Ihland  IIarlK>r  to  2<( 
feet.  Thin  hiirlNir  is  but  24  miles  distant  from  Horn  IsUnd  HarlK>r, 
and  tlie  two  un«  ronntM*ted  by  the  comparatively  sheltered  waters  of 
MisriisHJppi  S)iin(l.  In  any  ctLno  hiniY»er  must  be  lightered  fnmi  shore 
points  to  one  of  thcs4*  harlnirs*  and  the  measure  of  value  of  the  Horn 
Island  HarUtr  can  not  lie  greater  than  the  saving  in  the  distance  which 
li^litcrs  must  be  towed. 

i'hc  available  low-water  depth  in  Horn  Island  HarlNir  is  21  feet 
There  is  a  depth  of  18  f<*et  throu>^h  Horn  Island  Pass,  which  connei*ts 
the  lmrlN>r  with  deep  water  in  the  (fulf.  It  is  not  believed  that  the 
act  of  June  i;^,  r.H):>,  cxmtcmplated  the  deepening  of  the  hartM)r  proper, 
and  the  iinpro\i*tn«*iit  of  the  i^s^xw  to  a  i^reater  depth  tlian  21  feet  would 
w»rve  no  UM*ful  pnrpas«\ 

The  amount  of  nmterial  to  be  removed  fn>m  the  pass  to  pnxlut-e  a 
21-foot  chunnt^l  is  m>  Humll  that  the  Itoard  ttelieves  it  desirable  for  the 
United  Statt'H  t<»  uii<iertnk<»  the  work.  The  cost  of  maintenan(*e  will  Ik^ 
aliS4)lutely  MinalL  l>ut  lar>re  in  relation  to  the  ori^^inal  c<ist  of  the  work. 
In  submitting  this  nM*<itnmendation  the  I)<Ninl  has  weighed  the  cost 
aintinst  the  conunercial  iN^netit^.  The  lioanl  su)r>f(*HtM  that  the  district 
oiiic4*r  In«  din^i'ttnl  to  pre|ian*  a  Hnal  estimate  of  the  <*ost  of  pnxlucing 
and  nmintaiiiii)>^  a  21-f<Mit  channel  through  Horn  Island  Pass  from  the 
81-f(M»t  tmrhonip'  area  to  deeiM»r  water  in  the  (lulf. 

For  the  Ikiard; 

A.  M.  Mii.i.KR, 

Wak  nr.rAimaKNT, 

OfFHK   of  TlIK   ClilF.F  OK    KnuIVFF.IL"*, 

Re*!|MM'tfiilIy  n^turn***!  t«>  (^aptain  (^mi^hill  with  nH|ue«*t  that  he 
preiMre  :up1  ^uliinit  (throu^'h  the  division  en^in<H»r)  an  estimate  fc»r  a 
zl-i«K>t  rhiinnel  us  ^ujrjr<. %,te<l  by  th«*  lUtiird  of  Kiiiriiieers  for  Kiver^iind 
HarUtrs  in  the  pn*«-«Hlin);  iiidorsiMuent,  together  with  any  further 
rennirk**  uiid  r«M-iinun«'n< hit  ions  that  he  may  d«M*m  pro|M«r. 
liy  rommiind  of  Bri^.  Gen.  (.lillespie: 

H.  F.  H<u»<;f.s. 
J/ajur^  i 'orji9  of  /->*</* it« *r%* 
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p^nth  indorsement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  31^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  estimate  for  21 -foot  channel  as  recommended. 
By  conmiand  of  Brig.  Gen.  Gillespie. 

H.  F.  Hodges, 
Major ^  Corp8  of  Engmeer%. 

[Eleventh  Indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  (7.,  January  5, 190^^ 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  consid- 
eration to  the  accompanying  estimate  of  the  district  officer,  dated 
December  26, 1903,  for  a  channel  21  feet  deep  through  Horn  Island 
Pass,  requested  in  seventh  indorsement  hereon. 

In  his  report,  dated  November  7,  1903,  on  the  survey  of  Horn 
Island  Pass,  the  district  officer  submits  a  project  and  estimate  of  cost. 
He  proposes  to  dredge — 

an  anchorage  basin  600  feet  wide  by  3,000  feet  long  and  24  feet  deep  behind  Horn 
Island;  a  connecting  channel  between  the  anchorage  basin  and  the  throat  of  the  Pass, 
also  24  feet  deep  and  200  feet  wide,  and  a  25-foot  channel,  300  feet  wide  across  the 
outer  bar. 

The  estimated  amount  to  be  removed,  after  adding  60  per  cent  for 
bin  measure  and  maintenance  during  execution  of  the  work,  is  1,600,000 
cubic  yards.     The  estimated  cost  of  the  work  is — 

Dredge  ( one-half  cost) $56, 000 

1,600,000  cubic  yards,  bin  measure,  drednng,  at  9  cents 144, 000 

Stopping  lateral  channel  at  end  of  Horn  Island,  and  contingencies 26, 000 

Total 225,000 

The  district  officer's  estimate  for  the  work  suggested  by  the  Board,  a  chan- 
nel 21  feet  deep  through  the  pass,  is  368,000  cubic  yards,  scow  measure, 
at  35  cents 128,800 

Contingencies 17,200 

Total 146,000 

The  Board  does  not  understand  the  difference  in  unit  prices  em- 
ployed by  the  district  oflBcer  in  the  two  estimates.  For  example,  an 
estimate  might  be  stated  for  the  work  recommended  by  the  Board,  in 
form  similar  to  the  original  estimate,  as  follows: 

Dredge  (one-half  cost) $66, 000 

368,000  cubic  yards,  at  9  cents 33,120 

Contingencies 9, 880 

Total 98,000 

And  in  this  case  there  would  remain  to  be  credited  to  the  work  after 
its  execution  one-half  the  cost  of  the  dredge.  The  Board,  however, 
recognizes  the  difficulty  of  estimating  the  cost  of  bar  dredging  by  con- 
tract, in  view  of  the  lack  of  plant  in  private  hands  available  for  such 
work. 
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It  is  rrcomnionded  that  these  papers  be  sent  hack  to  the  distriot 
officer  with  roquent  for  infonimtion  on  this  sabjei^t,  and  that  they  be 
retunKHl  throuf^h  the  division  engineer. 
For  the  Board: 

A.  M.  MiUJBS, 
Lirnt.  CiiL^  CoTf%  of  Knqmeers^ 

Senior  Jlenwer  Pre9enL 

(Twelfth  IfidonrBent.] 

War  DRrAimiEKT, 
Office  of  thr  Chief  of  EMontnas, 

WanhSngUm^  January  8^  190^ 

Respectfully  n'ttirniMt  to  Cantain  Crai^^hill,  with  request  that  the 
further  infonimti«u)  cuUed  for  oy  the  Ikmrd  of  Knpneers  for  Rivers 
and  Harbors  in  eleventh  indorsement  hereon  be  furnished,  with  return 
of  the  papers  through  the  division  en^fineer. 
By  command  of  Brig.  Uen.  Gillespie: 

H.  F.  HoiM>F^ 
Majfff\  (Jitrjm  of  Eng!n€itT9* 

(Thlrtrrnth  ln4or«rm4*nl.] 

Kkoikeer  Office,  U.  S.  Asmt, 

MMlt^  Ala.  J  January  19^  190^* 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

On  Htvount  of  tin*  snmll  amount  of  work  to  he  done  to  f^t  a  chan- 
nel 21  feet  diH^n.  I  iniuie  my  estimate  on  the  assumption  that  the  first 
appropriation  for  this  improvement  would  not  \w  large  enough  to  pay 
for  evi*n  half  of  a  dre<lge,  and,  in  addition*  to  operate  it  for  the  time 
nece^^iry  to  do  tii«*  work.  Tnder  this  sup|M>siti(m  it  would  be  neces- 
sary to  let  the  wtirk  by  4*oiitra4*t.  This  ha^  hi^en  the  ex{)erience  with 
Mobile  liar.     The  tirnt  estimaU*  for  the  25- foot  channel  is  based  on  the 

m|Nisition  that  the  first  appropriation  would  l)e  large  enoujrh  to  build 

annlge  in  eonnei*tion  with  the  impmvemcnt  of  Mobile  Harbor  and 
other  m>a  Imrs  in  my  district. 

It  would  In*  safer  and  iN^rtia|)s  fairer  for  the  purposes  of  comparison 
to  estimate  the  :;.%  f(M>t  eminnel  also  at  35  cents  per  cubic  vard,  with 
the  res<«rvstion  that  a  suitable  drc<)]^'  belon^inf?  to  the  Mobile  district 
and  available  for  work  at  any  point  withm  it  would  ver^  greatly 
reduce  the  cnist  of  this  and  all  simihir  improvements  |>ertaining  to  this 
office. 

W.  E.  Ckaiuiiii.u 
Captain^  Corp0  of  Engineer$. 

(Through  the  Division  Engineer.) 

(Fnurtr«>nth  ln«1i»r«nnM>t) 

Office  Division  Knoinkku,  (iclf  Divisioji, 

\f'*r  Orfran*^  /,*i..  Jit h  wiry  •/,   19^ i. 

RiwiMyt fully  forwardiHl  to  the  V\m*t  of  Engineers,  Unitecl  States 
Anny. 

The  river  and  hiirlx»r  tui  approved  June  i:<,  11*02,  re<|uir«^s  a  pre- 
limiimry  exaiuinatiou  or  -urvey  to  Im*  made  of  ''Horn  IsUnd  l^ans,  with 
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a  view  to  a  channel  of  twenty -five  feet  depth  and  suitable  width."  As 
stated  in  my  indorsement  of  November  21, 1903,  in  my  opinion  the 
commercial  interests,  present  and  prospective,  involved,do  not  justify 
the  Government  in  incurring  the  expense  of  forming  and  maintaining 
a  channel  25  feet  deep  through  Horn  Island  Pass.  I  see  no  reason  for 
changing  the  oninion  thus  expressed. 

It  appears  that  Captain  Craighill  has  furnished  the  information 
called  for  bv  the  Board  of  Engineers  for  Rivers  and  Harbors  and  by 
the  Chief  oi  Engineers. 

H.  M.  Adams, 
Lieut,  Col.^  Corps  of  Engineers^ 

Division  Efigtneerm 

[Fifteenth  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wastiingtoji^  JanVfOry  27^  190J^ 

Respectfully  returned  to  the   Board  of  Engineers  for  Rivers  and 
Harbors,  inviting  attention  to  thirteenth  and  fourteenth  indorsements 
hereon. 
By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  HoDOES, 
Major ^  Corps  of  Engineen. 

[Sixteenth  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  <7.,  January  30 ^  1904* 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

It  appears  that  to  deepen  the  channel  of  entrance  to  Horn  Island 
Harbor  to  21  feet,  if  very  large  allowance  be  nuule  for  deterioration  of 
work  during  its  execution,  the  removal  of  3t)8,(K)0  cubic  yards  of 
material  will  be  necessjiry.  If  a  Government  dredge  were  available  to 
do  this  work,  the  total  cost  would  not  exceed  11  cents  per  cubic  yard, 
or  1^0,480,  and  this  amount  will  include  all  ex^xMises  of  operation, 
maintenance,  and  deteriomtion  of  plant,  insurance,  interest,  etc. 

In  view  of  ttie  fact  that  almost  no  plant  fit  for  bar  dredging  exists 
in  private  hands  in  this  section  of  the  country,  it  would  cost  perhaps 
35  cents  per  cubic  yard,  or  $146,000,  including  administration  and  con- 
tingencies, to  execute  the  work  by  contract. 

Sevend  United  Stiites  dn»dges  are  approaching  completion  for  work 
upon  the  South  Atlantic  ana  Gulf  coasts.  It  is  l>elieved  that  from 
among  some  of  the  (lovernment  dredges  now  built  or  building  one 
can,  at  some  opjKirtune  time,  \h\  si>ared  from  the  work  for  which  it  is 
particularly  designed,  to  do  the  work  at  Horn  Island  Pass.  This  work 
would  not  require  more  than  from  four  to  six  months'  time.  Under 
existing  law  the  StHTetary  of  War  is  authorized  to  tninsfer  plant 
temp>rarily  from  one  work  to  another  under  certain  conditions. 

Tne  conclusions  of  the  I^)ar(i  may  be  summed  up  as  follows: 

(a)  The  conunorce,  present  and prosixutive,  at  llorn  Island  Harbor 
does  not  justify  the  exnivation  of  a  2r)-f(M)t  <*hannel  at  Horn  Island 
Pass.    Any  increase  of  depth  exceeding  21  feet  would  be  of  no  value 
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nnless  the  interior  anchoraeo  basin  were  also  deepened,  and  the  cost 
of  the  25-foot  channel  with  suitable  anchorage  basin  is  estimated  at 
about  $218,000. 

(J)  The  work  recommended  by  the  district  officer  to  prevent  a  break 
in  Horn  Island  is  not  considered  necessary  at  this  time. 

{c)  The  excavation  of  a  channel  at  Horn  Island  Pass  21  feet  deep, 
300  feet  wide  across  the  outer  bar.  and  200  feet  wide  elsewhere,  con- 
necting the  natural  anchorage  witn  the  deeper  water  of  the  Gulf,  in 
view  of  resulting  commercial  benefits,  is  advisable  if,  to  dredge  the 
368,000  cubic  yards  which  must  be  removed,  a  unit  price  of  11  cents 
per  cubic  yard  can  be  assumed,  having  in  view  the  execution  of  the 
work  by  means  of  Government  plant  temporarily  loaned  from  some 
other  harbor. 

{d)  If  it  is  impracticable  to  count  upon  the  use  of  Government  plant, 
the  21-foot  obannel  above  mentioned,  estimated  at  85  cents  per  cubic 

{ard,  would  cost  $146,000,  including  administration  and  contingencies, 
t  is  believed  that  the  expenditure  of  this  sum  would  not  be  justified 
by  resulting  benefits. 

(e)  The  cost  of  maintenance  of  the  channel  under  consideration,  if  a 
Government  dredge  were  available  for  work  for  a  period  not  to  exceed 
one  month  in  each  year,  would  not  excecnl  $9,000  annually. 

In  the  belief  that  this  work  can  be  done  with  a  Government  dredge 
in  the  manner  outlined  above,  the  Board  believes  that  an  estimate  of 
11  cents  per  cubic  yard  may  be  adopted,  and  is  of  opinion  that  it  is 
advisable  to  provide  through  Horn  Island  Pass  a  channel  21  feet  deep, 
as  above  inaicated,  at  a  cost  of  $40,480,  with  $9,000  annually  for 
maintenance. 
For  the  Board:  R.  L.  Hoxra, 

Major  J  Corps  of  Engineers^ 

Senior  Member  Present. 


survey  of  horn  island  pass,  mississippi. 

United  States  Engineer  Office, 

Mobile^  Ala.^  November  7,  1903. 

General:  In  accordance  with  instructions  in  Department  letter 
dated  August  1,  1903,  1  have  the  honor  to  report  the  completion  of 
the  survey  of  Horn  Island  Pass,  Mississippi,  and  to  inclose  herewith 
tie  report  of  my  assistant,  who  had  local  cnarge  of  the  survey,  with 
a  map**  showing  the  present  condition  of  the  pass.  A  careful  study 
has  been  made  of  conaitions  at  this  locality,  as  far  as  1  have  been  able 
to  ascertain  them,  from  the  records  of  this  office  and  from  data  kindly 
furnished  by  the  Coast  and  Geodetic  Survey. 

The  estimate  includes  an  anchorage  basin  600  feet  wide  by  3,000 
feet  long  and  24  feet  deep  behind  Horn  Island,  a  connecting  channel 
between  the  anchorage  basin  and  the  throat  of  the  pass;  also  24  feet 
deep  and  200  feet  wide,  and  a  25-foot  channel  300  feet  wide  across  the 
outer  bar.  The  estimated  amount  to  be  removed,  measured  in  place, 
is  1,000,000  cubic  yards.     It  is  almost  impossible  to  predict,  in  the 

oNot  printed. 
BNG  1904 118 


1874      BEPORT   OF   THE   OHIEF   OF   ENGINEERS,  U.  8.  ABMT. 

absence  of  much  experience  at  this  point,  the  percentage  which  must 
be  allowed  for  filling  in  after  the  dredging.  For  the  purpose  of  the 
estimate,  I  have  assumed  that  60  per  cent  excess  will  cover  the  differ- 
ence between  place  and  bin  measurements  in  addition  to  the  fillinfi[  due 
to  the  drift  of  the  sand  across  the  channel.  The  total  estimate  of  the 
cost  of  the  work  is  $225,000,  with  an  annual  cost  for  maintenanoe 
after  completion  of  $20,000.  The  cost  of  maintenance  would  probably 
be  less  provided  a  dredge  were  available  for  use  at  this  point  and  on 
Mobile  oar,  dividing  the  annual  expense  between  the  two. 

The  only  business  of  any  consequence  using  this  pass  is  the  exporta- 
tion of  lumber  and  timber  to  South  American,  European,  and  Atlantic 
coast  ports.  During  the  past  two  years  this  has  amounted  to 
$1,644,774.  It  is  estimated  that  the  supply  of  timber  will  last  from 
twenty -five  to  thirty  years  at  the  present  i*ate  of  cutting.  Much  of 
the  lumber  and  timber  that  would  go  out  of  Horn  Island  Pass  if 
imuroved  to  a  sufficient  depth  is  now  taken  to  Ship  Island  anchon^ 
ana  loaded  there,  passing  out  to  sea  through  Ship  Island  Pass.  The 
shippers  interestea  in  this  business  estimate  that  the  extra  cost  to  them 
eacn  year  of  using  Ship  Island  Pass  instead  of  Horn  Island  Pass  is 
about  $55,000,  based  on  the  present  annual  rate  of  shipment  These 
shipments  would  probably  be  increased  by  the  improvement  of  Horn 
Island  Pass. 

There  has  heretofore  been  considerable  doubt  as  to  the  stability  of 
any  improvement  to  Horn  Island  Pass,  but  the  records  of  recent  ]p^ears 
indicate  that  the  pass  has  reached  a  condition  of  comparative  stability, 
and  that  with  the  use  of  a  dredge  owned  by  the  Government  and  alwaj's 
available  the  channel  can  be  maintained  m  approximately  its  present 
position.  This  will  involve  some  work  on  the  end  of  Horn  Isuind  to 
prevent  a  breach  at  that  point  during  heavy  gales,  and  provision  for 
this  work  has  been  made  m  the  estimate. 

On  account  of  the  saving  to  the  business  interests  of  Scranton  and 
Pasciigoula,  Miss.,  for  which  the  proposed  improvement  will  provide 
the  shortest  route  to  sea,  I  am  of  the  o[)inion  that  the  pass  is  worthy 
of  improvement  by  the  General  Government. 

Kespectf  ully  submitted. 

W.  E.  Crakhiill, 
Caj>fai7i,  Corps  of  J£tigineer$. 

Brig.  (fcn.  G.  L.  Gillespie, 

Chxrf  of  Engineers.  U,  S.  A. 
(Through  the  Division  Engineer.) 

[First  infl<»r«iomcnt.) 

Offk^e  Division  Engineer,  Gulf  Division, 

Xrw  OrhuinM^  La,^  Xavettihr  21^  190S, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Arm}'. 

It  appears  from  the  within  report  of  Captain  Craighill  that  to  obtain 
a  channel  25  feet  deep  and  of  suitable  width  through  Horn  Island  P^iss, 
Mississippi,  and  to  {provide  an  anchorage  basin  24  feet  deep  behind  Horn 
Island,  would  cost  J<*J*2o,000,  with  an  annual  cost  for  maintenance  after 
completion  of  $20,000;  and  that  the  estimated  saving  to  the  local  lum- 
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bor  interests  of  Scmnton,  MtiH^point,  an<l  Piis(*3i;;t>tila,  MiHf(.«  would 
l»o  about  $55^000  per  annum.  It  also  appears  that  the  prupoMsl  ini- 
proviKl  channel  wul  be  used  mainly  by  these  luml)er  intcn^iits  ami  (hat 
the  present  supply  of  timber  will  be  exhausted  at  the  end  of  twenty - 
livo  or  thirty  ^ears. 

From  the  history  of  this  locality  it  is  believod  that  tlie  maintenance 
of  a  25-foot  channel  through  the  outer  iMir,  wlion  ohtaincMl,  would  bo  a 
(lifiicult«  uneortain,  and  ex|)ensive  matter.  In  view  of  the  large  cost 
of  the  improvement  contemplated  as  comi)ttn»<i  with  the  probable  bene- 
fit to  eonunerce,  and  the  fa<*t  that  if  su(*h  a  ehnnnel  is  <lredgod  by  the 
(tovemment  the  benefit  will  be  mainly  locaU  I  am  unable  to  concur  in 
the  opinion  of  the  district  engineer  that  this  locality  is  worthy  of 
improvement  by  the  General  Government  to  the  extent  indicated.  In 
my  opinii>n  the  commercial  interests,  present  and  pro8pe<*tive,  involved 
do  not  justify  the  (lovernment  in  incurring  the  expense  of  forming  and 
maintaining  a  clmunol  25  feet  deep  through  Horn  Island  Pass. 

II.  M.  Adams, 

IJmt.  OJ..^  (orjut  of  Eut^hurrti. 

Jh  vinti  *  '/I  htuj nicer. 


i»:  r«»irr  «»f  hil  nwm  <;.  axiii-.i:h.i\,    \«»^i*.t\nt  in'.inkkr. 

|-!\i.tNK.Kii  oiKhK.  I'miih  Si\ii>t  Armt, 

Cam  \iv.  I  lu\**  tli«*  h«iii*«r  to  sobniit  tin*  fiillowiii^  rc|M»rt  ii|kiii  a  mirwy  <>(  Horn 
Inland  l^tv**,  Miooi-t-ippi.  niAili*  in  ii(*i'«inlAn<v  wilh  your  iiifitniotii^iin.  in  4»nl<*r  to 
<)«>t(*miin«'  (tif*  ttikoiltiiity,  pr«it»ii)>k*  (*tM«t.  ainl  tloairalnlity  **i  improving  the  channel 
cif  fhtrantv  tlinniieh  thiii  iiana  (nmi  the  (iiilf  of  M«*xioi  t«i  Mimiiipippi  Sound. 

Work  i>n  tliin  Hirvey  ^nn  vtmuiwiutsl  <m  AtitraM  is.  p.ni.{,  ami  Haa  mntinueil  at 
iiiUTMiN,  hIh-ii  wfathVr  conditionn  |M*rniittetl,  until  (VtolN»r  (».  l*.<(Ki,  at  which  timo 
thi>  ticM  ui»rk  «>(  the  fiurvi*y  wmh  t^»iiii>Irt4'<i.  The  i»l<»ttink;  i>f  the  nottvi  wax  cvini* 
iiM'nttNltiii  S4*pt«-iiiU*r  111,  VAt\,  the  latter  work.  t«>):t*tli«>rwith  aMudy  of  the  lof^alitv, 
thf  c«tiiiiii!.itiitii  of  eMimatiii.  and  the  pn*panitiun  of  the  final  nii|n,  having  U'4*n  in 

Snifrnf«iuntd  th«*  pn-wnt  time.  Thi*  pur|MiM*<if  the  i*ur\ey  wastoluniiiih  a4*«>niplete 
r\elt>imifnt  of  the  channel  thmuKh  the  |iaM(,  to^iaher  with  tho  hydrii|:niphy  of 
II«im  Inland  all(*ho^a(^^  aM  w«-ll  as  an  examination  of  tho  lateral  channel  exti*n«'lint( 
U-hind  iViit  lUiia  Inland.  The  mirxey  included  ()uit«*  an  extent  of  Horn  Inland 
anrh*>r.ip*  t't  the  wrft  nf  Horn  Inland  liKht,  hut,  owinic  tn  tht*  fact  that  the  more 
n-nii»li*  |»<>rtiittiH  of  thin  anchurui^*  Would  prtne  rntirrly  tiNi  r\|H'll^iv•*  to  imitn»ve, 
Ihii*  Hi'titinof  tht'i«nr\i*y  haa  not  U*f*n  indutUtl  in  the  map  nor  i-«ini<iih-re«i  in  the 
m'Ihmik*  for  impni\i'in«'tit. 

In  VMi*2  the  a>lopic«l  plane  of  refen^n^e  in  tin*  PaMUpMila  Uivrr.  Mii»>ii«*ippl,  which 
!«•  ju^t  iit»rthtif  H<»ni  Nlaml  IVn*.  wan  low«*re«l  1  fiMit  in  onlcr  to«iiiii«iitc  inon*rloMdy 
with  till*  4*lrvati« III  of  luraii  low  \%at«*r.  A  c«irri*fiiondiiit;  a4lju»>tni«'nt  of  tin*  plane  of 
ri*f«'r«*ni-«*  herv'toftiH*  u'H'v)  at  Horn  l**i.ind  ^af*  alw*  f**und  to  U*  mi  cM^iry  a«  a  r«*-ult 
of  Miiiiiltaiii'onn  ihlal  ol*-<>rvati«>n4  at  th<*  mouth  ot  the  I'antuk'oula  Ki\fr  and  at  Horn 
Nlatnl  an«l  hn^  i>«i>n  intrmlut'«*«l  in  the  nn-m*nt  nnr\ey.  Thedcpthnof  \\t  or  11*)  fi*et, 
rffi'trt**!  t«i  in  tilt*  rc)*iirt  m**»u  the  pmiminary  examiiiatittn.  will  then*forc  )N^.*i»me 
IH  or  1^}  fti't  \%li«>n  n-f«'rre<i  to  tin*  new  ilatum. 

A  th-iTipiioii  nf  thf  ^'fi^ruphii .il  l«itMtion  ami  envin»nnirnt  of  Horn  Inlanil  Paan, 
an  Wfl!  a«  th^'arvuiuentn  pH'iN'ntol  hy  the  navitration  intl•^•^t.«  in  fuvor«>f  itn  iitiprove- 
mt  nt,  i>«  M  t  fiirth  in  tht*  fv|Htrt  n|>on  the  pr«*liniinar\  rxamniiitiftii  (»f  thin  lin-ality. 

Ilfrn  l-la!)d  atirhorafre  iN  a  ii:irri>w  |HK*k«*t  of  d(*«*pHarfrntn*ti-liink' altUik'thr  north 
ridti  of  Horn  Inland  for  a  dintani  «*  of  aU>ut  H  miliv.  'lh«*  uni  hont^*  ImMU  i<4  (*on- 
iHitf.)  with  tht*  (iulf<if  M<*xio»  hv  a  navitni Median nt'l  through  Honi  Niand  I'aaa. 
Th>  •■iit!ft  « li.iittifl  fr<Mii  th>*  nii<  iixfiUt'  «\irrid<*  iii-tuanl  from  tht*  «-.ii»t«*rti  i  nd  of 
H«<rii  lol.iii  1  .1  •li-taiii  «•  ••(  iir:irl\  a  nnlt*.  ainl  thfti  •!•  t't-i-tink' al>rii|>tlv  t«*  tin*  notith* 
ward  it  ju-vtfi  lji-i>iiivu  tho  enda  uf  Horn  and  iVtii  i^oin  iaiaud«,  and  aft«*r  crL^wing 
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the  plateau  of  sand  which  has  been  deposited  around  the  pass  entrance,  finally 
reaches  deep  water  in  the  Gulf  of  Mexico. 

The  depths  in  the  w^estem  portions  of  the  Horn  Island  anchorage  not  shown  on 
the  map  vary  from  19  to  21  feet,  with  small  pockets  here  and  there  having  depths 
up  to  25  feet.  Just  to  the  northwest  of  Horn  Island  light  there  is  a  pocket  alx>ut 
3,000  feet  long  with  depths  greater  than  22  feet,  while  from  the  latter  locality  to  the 
deep  water  of  the  pass  opening  a  channel  with  depths  of  from  about  20  to  25  feet 
exists.  In  the  throat  of  the  pass,  soundings  of  from  25  to  31  feet  are  obtained  until 
a  point  about  4,000  feet  south  of  a  line  joining  the  ends  of  Horn  Inland  and  Petit  Bois 
Island  is  reached,  where  the  sea  bar  commences.  As  is  customary  on  sea  bars  of  the 
Gulf  coast,  the  harbor  slope  is  very  gentle,  the  crest  is  at  its  extreme  outer  end,  and 
the  sea  slope  is  very  steep.  The  soundings  on  the  sea  8loj>e  increase  from  18  feet  on 
the  crest  to  28  feet  in  the  short  distance  of  100  feet 

The  present  survey  of  Horn  Island  Pass  has  l>een  compared  with  the  Coast  Survey 
charts  of  1853  and  1886,  and  with  the  Engineer  Department  survey  of  1896,  in  order 
to  determine  what  changes  have  been,  and  are  now,  in  progress  in  this  locality,  and 
to  ascertain  the  probable  effect  of  these  changes  upon  the  improvement  proposed. 
From  this  comparison  the  following  facts  have  been  deduced: 

(1)  The  width  of  Horn  Island  Pass  decreased  from  18,450  feet  in  1853  to  8,540  feet 
in  1886.    Since  the  latter  date  the  width  has  shown  a  tendency  to  remain  constant 

(2)  The  depths  over  the  outer  bar  of  the  pass  increased  from  14  or  15  feet  in  1853 
to  18  or  18}  feet  in  1886.  Since  the  latter  date  the  depth  has  remained  practically 
constant 

(3)  The  position  of  the  sharp  bend  in  the  channel  between  Horn  Island  anchor- 
age and  the  Gulf  of  Mexico  has  reinaine<l  almost  stationary,  and  while  Horn  I.'-land 
has  receded  from  this  point.  Petit  Bois  Island  has  advanced  toward  it,  the  growth 
of  the  latter  being  more  rapid  than  the  recession  of  the  former. 

(4)  The  changes  which  nave  taken  place  in  the  position  of  the  entrance  channel 
have  been  confined  to  that  portion  of  its  extent  over  the  sea  bar  to  the  south  of  the 
bend  mentioned  in  the  preceding  paragraph.  The  resultant  movement  has  been  to 
the  westward,  and,  while  in  1853,  the  crest  of  the  thalweg  over  the  outer  bar  was  to 
the  east  of  a  north  and  south  line^  through  the  bend,  at  the  present  time  it  is  to  the 
west  of  such  a  line.  The  point  where  the  thalweg  crosses  the  outer  bar  has  advanced 
during  the  past  fifty  years  a  distance  of  perhaps  3,750  feet  in  a  southwesterly  direction. 

The  following  table  shows  some  of  the  physical  changes  which  have  occurred 
since  1853: 


Date  of  survey. 


1853 
1886 
1903 


Width  of 
cross  sec- 
tion. 

Fed. 
18,450 
8,  MO 
8,468 

Maxi- 
mum 
depth. 

Mean 
depth. 

Feet. 
26 
28 
31 

Feet. 

8.8 
1ft.  2 
15.5 

Area  of 

cross  stHj- 

tion. 

Square/cet. 
163.400 
129,700 
180,900 


The  dredging  which  was  performed  on  the  outer  bar  in  1897  to  a  depth  of  20  feet 
at  low  water  (19  feet  referred  to  the  present  datum)  has  been  obliteratea  by  shoaling, 
but  the  work  apparently  has  had  the  effect  of  retarding  the  westerly  movement  of 
the  thalweg. 

Prior  to  1888  Horn  Island  extended  close  to  the  sharp  bend  in  the  entrance  chan- 
nel. In  August  of  that  year,  however,  a  heavy  gale  washed  away  about  one-half 
mile  of  the  end  of  the  island,  and  since  that  time  the  depths  across  the  former  site 
of  the  inland  have  been  gradually  increasing.  At  the  present  time  the  currents  flow- 
ing around  the  end  of  Horn  Island  have  caused  a  breach  in  the  shoal  marking  the 
former  site  of  the  island,  and  a  lateral  channel  with  over  18  feet  of  water  in  it  is  now 
advancing  seaward  close  to  the  island's  end. 

From  an  examination  of  the  shores  of  Horn  Island  it  is  apparent  that  the  island  is 
cutting  away  on  the  south  side  and  building  up  on  the  northern.  The  island  gener- 
ally at  its  eastern  end  is  narrower  than  formerly,  and  as  this  portion  of  its  extent  is 
a  low,  flat  sand  beach,  devoid  of  ve^tation  and  exposed  to  the  full  force  of  the  south- 
erly or  southeasterly  gales,  a  repetition  of  the  breaching  of  1888  is  not  impossible. 
Such  a  breaching,  if  extensive,  would  probably  affect  considerably  the  location  of  the 
pa£S  channel,  o\\nng  to  the  diminished  effects  of  the  ebb  current  over  the  site  of  the 
present  chauueL 
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Horn  Island  Pass  is  now  made  use  of  in  winter  time  by  vessels  np  to  a  draft  of 
19  feet,  while  with  the  higher  tides  of  summer  time  a  draft  of  20  feet  is  possible  at 
times.  Daring  tlie  past  two  fiscal  years,  July  1,  1901,  to  June  30,  1903,  the  pass  has 
been  made  use  of  by  400  outward-bound  vessels,  with  cai^oes,  of  the  following  drafts: 

Below  10  feet 34 

10  to  11  feet 66 

11  to  12  feet 28 

12  to  13  feet 39 

13  to  14  feet 108 

14  to  15  feet 39 

15  to  16  feet 18 

16  to  17  feet 19 

17  to  18  feet 8 

18  to  19  feet 17 

19  to  20  feet 20 

20  feet  or  over 4 

Total 400 

The  maximum  draft  which  has  recently  been  carried  through  the  pass  was  20.2 
feet,  by  the  steamer  IlecUhfieldf  in  the  summer  of  1902.  The  preponderance  of  vessels 
of  alx>ut  13  feet  in  draft  is  due  to  the  fact  that  this  is  the  maximum  draft  that  can  now 
be  carried  to  the  sawmills  on  the  Pascagoula  River,  and  therefore  the  maximum 
draft  that  can  be  loaded  with  a  single  hanaling  of  cargo.  •  The  400  vessels  enumerated 
above  carried  129,611,000  feet  B.  M.  of  Mississippi  pine  timber,  valued  at  $1,644,774. 

As  stated  in  the  report  upon  the  preliminary  examination  of  Horn  Island  Pass, 
the  anchorage  basin  is  not  deep  enougli  to  make  the  improvement  of  the  pass  chan- 
nel of  benefit  miless  some  work  is  done  in  the  basin  also.  The  most  sheltered  site 
for  loading  vessels  at  Horn  Island  is  toward  the  middle  of  the  island,  but  as  the 
channel  l^ulin^  to  this  point  is  comparatively  shallow  and  narrow  it  is  not  believed 
that  the  work  involved  would  be  warranted.  On  this  account  the  more  accessible, 
though  less  shelted,  point  immediately  to  the  northwest  of  Horn  Island  light  is 
recommended  for  the  site  of  the  deep-water  anchorage.  An  area  600  feet  by  3,000 
feet  is  proposed  for  this  basin,  with  a  depth  of  24  feet,  and  in  the  area  selected  deep- 
draft  vessels  can  be  loaded  without  intenering  with  the  passage  of  lighter-draft  ves- 
sels to  other  parts  of  the  anchorage.  Between  the  basin  and  the  throat  of  the  pass 
a  24-foot  channel,  200  feet  wide,  is  proposed,  while  after  widening  portions  of  the 
existing  deep-water  pockets,  removing  lumps,  and  dredging  the  middle  ground  shoal, 
a  25-foot  channel,  300  feet  wide,  across  the  outer  bar  has  been  estimated  upon.  The 
performance  of  this  work  will  require  the  removal  of  about  1,000,000  cubic  yards 
of  matter ial  in  place,  or,  perhaps,  1,600,000  cubic  yards,  bin  measurement,  a  large 
coefficient  being  adopted  to  allow  for  shoaling  durmg  the  progress  of  the  work  and 
for  the  inflow  of  littoral  drift  on  the  outer  bar. 

Two  borings  were  made  at  the  localities  marked  1  and  2  on  the  map.  The  first  of 
these  showed  a  mixture  of  mud  and  sand,  w^hile  the  latter  showed  sand  alone. 

The  perfonnance  of  this  amount  of  work  will  only  be  warranted  if  its  execution 
can  be  accomplished  at  a  low  figure.  The  greatest  economy  in  its  performance  can 
be  effected  by  the  use  of  a  Government  seagoing  dredge,  and  this  is  apparently  the 
only  method  by  which  it  is  practicable  to  undertake  this  improvement.  A  seagoing 
dredge  is  urgently  needed  elsewhere  in  this  district,  and  it  is  therefore  believed  that 
the  constniction  of  such  a  machine  would  permit  of  the  economical  performance  of 
the  Horn  Island  work  and  at  the  same  time  result  in  an  improvement  of  navigation 
facilities  elsewhere  in  the  district. 

The  improvement  of  Horn  Island  Pass  by  any  other  means  than  dredging  is  con- 
sidered impracticable.  Owing  to  the  fact  that  the  crest  of  the  sea  bar  is  7,000  feet 
away  from  a  line  joining  the  ends  of  Horn  and  Petit  Bois  ifllan<l8,  the  construction  of 
jetties  would  prove  very  expensive,  while  in  addition  the  unstable  nature  of  these 
islands  would  inake  surh  a  scheme  of  improvement  very  uncertain.  An  alternative 
scheme  of  dredging  an  entirely  new  outlet  from  Horn  Island  anchorage  to  a  point 
t^>ward  the  centcT  of  the  islan(l  has  been  snggesteii.  At  this  locality  the  sea  slope 
of  the  island  is  quite  steep  and  the  distance  across  the  island  between  deep  water 
inside  and  outside  is  comparatively  short.  Owing  to  the  heavy  cutting  that  would 
be  necessar}',  however,  tlie  yardage  to  be  removed  would  be  fully  as  jrreat  as  by 
utilizing  the  pretieut  |>a^ij,  while  the  results  of  such  a  plan  would  be  decidedly 
problematic 
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The  estimated  coet  of  the  Horn  Iflland  dredging  following  the  pass  channel,  on 
the  basis  of  a  Government  dredge,  one-half  the  cost  of  which  is  supposed  to  be 
charged  to  other  works  in  this  district,  is  as  follows: 

Dredge  (one-half  cost) $55,000 

1,600,000  cubic  yards  of  dredging  (in  bins),  at  9  cents 144,000 

Stopping  lateral  channel  at  end  of  Horn  Island,  engineering,  etc 26, 000 

Total 225,000 

Owing  to  the  changes  in  progress  at  Horn  Island  the  lines  of  dredging  are  laid 
down  on  the  map  subject  to  revision  prior  to  the  undertaking  of  the  work,  should 
this  im provement  be  provided  for.  During  the  survey  current  noats  were  attem pted, 
to  furnish  information  as  to  the  best  location  for  the  dredged  cuts;  but  owing  to 
unfavorable  conditions  the  results  were  not  entirely  satisfactory,  except  in  showing 
the  danger  to  be  apprehended  from  the  channel  working  out  past  the  end  of  Horn 
Island. 

The  channel  which  was  dredged  in  the  anchorage  basin  in  1900  and  1901  has 
maintained  itself  venr  well,  and  it  would  therefore  seem  that  the  proposed  basin 
and  the  inner  end  of  the  proposed  channel  will  require  but  small  future  expendi- 
tures for  maintenance.  It  is  believed,  too,  that  regulations  could  be  established  by 
the  harbor  master  at  Horn  Island  under  which  the  ballast  unloaded  from  incoming 
steeuners  could  be  disposed  of  in  such  a  way  as  to  assist  in  the  maintenance  of  this 
portion  of  the  project. 

The  channel  across  the  outer  bar,  however,  is  exposed  to  the  action  of  adverse 
forces  and  will  ondoubtedlv  need  attention  from  time  to  time.  The  cost  of  main- 
taining this  improvement  after  its  completion  is  estimated  at  about  $20,000  annually. 

The  exports  from  Horn  Island  Harbor,  as  heretofore  shown,  consist  entirely  of 
lumber  and  timber,  and  as  no  other  business  will  probably  ever  make  any  extensive 
use  of  the  improved  channel,  inquiries  have  been  made  as  to  the  probable  life  of  the 
timber  business  in  this  part  of  the  United  States.  Conservative  mill  men  state  that 
the  timber  lands  tributary  to  the  Pascagoula  River  are  ext^isive  enough  to  permit 
of  an  undiminished  output  for  twenty-five  or  thirty  years  to  come.  Under  these  cir- 
cumstances the  improvement  of  Horn  Island  Pass  by  the  General  Government  seems 
warranted,  particularly  in  view  of  the  fact  that  Uie  mteresta  involved  have  been  con- 
sidered important  enough  to  warrant  the  adoption  of  the  present  project  for  the 
improvement  of  the  Pascagoula  River. 

Respectfully  submitted. 

David  G.  Anderson, 

Assistant  Engineer. 

Capt.  W.  E.  Craig  HILL, 

Corps  of  EmjineerSf  U,  S.  Army, 


buppi.emkntary  report  on  survey. 

Engineer  Office,  United  States  Armt, 

Mobile^  Ala.,  Decetnher  26,  1908. . 

General:  In  compliance  with  directions  conveyed  in  Department 
indorsement  dat^  December  21,  1903,  on  my  report  of  the  prelimi- 
nary examination  of  Horn  Island  Pass,  dated  June  9, 1903, 1  have  the 
honor  to  report  that  the  estimated  cost  of  a  21-foot  channel  through 
Horn  Island  Pass,  on  the  lines  laid  down  in  my  report  of  the  suiTey  of 
Horn  Island  Pass,  dated  November  7,  1903,  is  $146,000. 

The  cross-section  measurement  of  the  yardage  is  230,000  cubic  yards, 
allowing  1.6  feet  for  overdepth  in  dredging.  It  is  difficult,  m  the 
absence  of  experience  at  the  locality,  to  estimate  the  amount  to  be 
added  for  the  drift  of  the  sand  across  the  channel  during  dredging. 
On  account  of  this  uncertainty,  I  have  estimated  the  scow  measure- 
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ment  at  60  per  cent  greater  than  place  measurement.  On  account  of 
the  small  amount  of  work  it  will  probably  be  necessary  to  do  this 
dredging  by  contract  Prices  paid  for  similar  work  in  the  past  have 
been  as  follows: 

At  Horn  Island  Pass,  1897-98,  40  cents  per  cabic  yard. 
At  fiom  Island  anchorage,  1900-1901,  34  cents  per  cubic  yard. 
At  outer  bar  of  Mobile  Harbor,  1903,  30  cents  per  cubic  yard. 
At  Ship  Island  Pass,  1900,  22^  cents  per  cubic  yard. 

Based  on  this  experience,  I  have  estimated  the  price  per  cubic  yard 
at  35  cents.     In  detail  the  estimate  would  then  be  as  follows: 

368,000  cubic  yards,  measured  in  the  scows,  at  35  cents  per  cubic  yard ....  $128, 800 
Contingencies 17, 200 

Total 146,000 

Respectfully  submitted. 

W.  E.  Ckaiohill, 
Captain^  Coipa  of  Engineers. 
Brig.  Gen.  G.  L.  GnxESPiE, 

Chief  of  Engiii€i^8^  JJ.  S,  A. 
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APPENDIX  S. 


IMPROVEMENT  OF  THE  PASSES  OF  THE  MISSISSIPPI  RIVER,  OF  BAYOU 
LAFOURCHE,  OF  BAYOU  PLACiUEMINE,  GRAND  RIVER,  AND  PIGEON 
BAYOUS,  AND  OF  BAYOU  TKCHE,  LOUISIANA. 


REPORT  OF  LIEUT.  COL.  H.  M.  ADAMS,  COUPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 

IMPKOVEMENTH. 

1.  ClosiDf^  crevasse  in    Pass   a  Ijoiitro,     5.  Maintenance  of  South  Pass  channel, 

MifisiHsippi  River.  Mississippi  River. 

2.  Outlet  of  Missiesippi  River.  6.  Bayou  T-Alourche,  Louisiana. 

3.  Southwest   Pass    of    the    Mississippi     7.  Bayou  Plaquemine,  Grand  River,  and 

River.  l^geon  Bayous,  Louisiana. 

4.  Examinations  and  surveys  at  South     8.  Bayou  Teche. 

Pass,  Mississippi  River.' 


United  States  Engineer  Office, 

JVew  Orleavs^  La,^  Jidy  11^  1901^,. 

General:  I  have  the  honor  to  submit  herewith  annual  reports  upon 
works  of  river  and  har})or  improvement  for  this  district  for  the  fiscal 
year  ended  June  80,  1904. 

Very  respectfully,  your  ol)edient  servant, 

IL  M.  Adams, 
Lieut,  CoL^  Cm^ps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Enffinecrs^  U.  S.  A, 


S  I. 

CLOSING  (^EVASRE  IN  PASS  A  LOUTRE,  MISSISSIPPI  RIVER. 

For  detiiils  of  the  progress  and  completion  of  this  work,  see  page 
1487,  Annual  lieportof  the  Chief  of  Engineers  for  1S98,  and  page  1839 
of  report  for  1899. 

During  the  past  fiscal  3"ear  the  only  change  in  the  condition  of  the 
dam  which  was  built  to  close  Pass  a  Loutre  crevasse  was  the  washing 
away  of  2  feet  of  the  sheet  piling  at  the  extreme  ea.st  end  of  the  dam. 

1881 
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The  coDdition  of  the  dam  at  the  end  of  the  year  was  as  follows:  From 
range  No.  2,  the  extreme  east  end  of  the  dam  (see  chart  accompanviog). 
to  20  feet  from  the  same  point,  the  dam  has  gone  out;  from  20  feet  to 
738  feet,  the  dam  is  in  good  condition;  from  788  feet  to  885  feet,  the 
work  is  effective,  although  badly  out  of  line  and  weak;  from  885  feet 
to  l,8iyHcet,  all  the  work  is  gone;  from  l,819i  feet  to  "Y"  wd 
from  '*  Y  "  to  ''  D  "  the  work  is  in  good  condition. 

A  survey  of  Pass  a  Loutre  crevasse  and  vicinity  was  made  in  May, 
ltM)4,  aeliart  showing  tlie  results  of  which  is  forwarded  herewith. 

Money  statement, 

July  1,  1908,  balance  unexiKinded $21,001% 

July  1,  1904,  balance  unexpended 21»0OL9! 


ABSTRACT  OP   APPROPRIATIONS. 

By  act  of  Congress  approvtHl  Febniary  26,  1897 a$250,000 


S  2. 

IMPROVEMENT  OF  THE  OUTLET  OF  THE  MISSISSIPPI  RIVEB. 

A  history  of  the  progress  of  the  work  will  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1878;  see  also, 
Annual  Report  for  1902,  page  1323. 

During  the  past  fiscal  year  no  work  has  been  done  or  expenditures 
made  under  the  direction  of  the  New  Orleans,  La.,  office. 

Money  statement, 

July  1,  1903,  Imlance  nnexpen(le<l,  in  hand  under  the  New  OrleanB,  Ia., 

otlice ^'>6.44 

July  1,  liKH,  balance  uiu'xi)ende<l,  in  hand  under  the  New  Orleans,  Ia., 

office 456.44 


AllHTRACT  OF   APPROPKIATIONS. 


By  act  of  Con^rresft  approv(Hl  March  3,  IHJH) $200,000 

By  Bundry  civil  act  approveil  June  0,  IIKK) :W0, 000 

Total 500.000 


S  3. 

IMPKOVKMKNTOF  THK  SOl'THWRsT  PASS  OF  TIIK  MISSISSIPPI  RIVER. 

All  of  the  land  l)elow  or  south  of  Pilot  Town,  on  the  ea^Jt  bank«  and 
all  that  below  the  United  States  reservation,  on  the  west  bank  of 
Southwest  Pass,  containing  al>out  1,275  arres,  was  acquired  for  use  in 
connection  with  the  work,  i>ayment  liein^  made  on  July  lo,  19<)3. 

«0f  thisi  amount  $10,(HX»  wa**  allotU*<l  by  act  of  Kvhniary  17,  1S1»S,  for  surNvy  of 
Southwest  l^aijH,  MiHt<iijr<ippi  River. 
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Contract  was  entered  into  on  July  16,  approved  July  31,  1903,  with 
Christie  &  Lowe,  Chicago,  JIL,  tor  construction  of  two  jetties  of 
willow  mattresses,  stone,  and  concrete.  The  method  of  construction 
of  the  matti  and  concrete  capping  and  the  location  of  the  jetties  are 
shown  on  the  accompanying  maps. 

The  contractors  began  the  assembling  of  plant  and  materials  at  the 
site  of  the  jetties  in  September,  1903.  Twenty-two  buildings  for 
offices,  warehouses,  quarters,  etc.,  and  two  wharves  were  constructed 
on  piles  at  a  distance  of  about  3,500  feet  from  the  beginning  or  shore 
ena  of  the  east  jetty,  and  a  tramway  built  from  the  wharves  extending 
out  along  the  site  of  the  east  jetty  for  a  distance  of  about  6,200  feet. 
A  tramway  was  also  commenced  along  the  site  of  the  west  jetty,  and 
to  June  30  had  been  extended  for  a  distance  of  3,600  feet  from  the 
shore  end. 

The  construction  of  mats  in  place  in  the  east  jetty  was  commenced 
December  31,  1903.  To  the  end  of  the  fiscal  year,  the  foundation 
mats  had  been  laid  in  the  east  jetty  for  a  distance  of  12,600  feet  from 
the  shore  end,  a  total  of  63  mats,  each  200  by  100  feet,  having  been 
placed.  Mats  Nos.  1  to  28,  inclusive,  were  built  in  place  in  the  jetty 
and  secured  by  40  pounds  of  stone  per  square  foot.  Mats  Nos.  29  to 
63,  inclusive,  were  built  on  mat  ways,  floated  to  position  in  the  jetty, 
sunk,  and  secured  in  place  by  50  pounds  of  stone  per  square  foot  of 
mattress. 

Attention  is  invited  to  the  accompanying  report  of  Mr.  C.  Donovan, 
assistant  engineer. 

Moiuni  Htatement. 

July  1,  1903,  balance  unexpende<l $1,749,791.12 

July  1 1 ,  1908,  amount  depo8it€<l  to  crtnlit  of  appropriation 142. 50 

1, 749, 933. 02 

June  30,  1904,  amount  expended  during  fiscal  year $178, 634. 86 

Amount  drawn  on  account  of  construction  of  dredge  to 

January  1,  1904 153,845.61 

332, 380. 47 

July  1,  1904,  balance  unexpended 1, 417, 553. 15 

July  1,  1904,  outstanding  liabilities 85, 257. 30 

July  1,  1904,  balance  available 1,332,295.85 


July  1,  1904,  amount  covered  by  uncompleted  conlracts 1, 926, 280. 49 


Amount  (estimated)  require<l  for  completion  of  existing  project 4, 250, 000. 00 

Amount  that  can  be  i)rofitably  expended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  imorovement,  in  addition  to  the  balance 

unexpended  July  1,1 904.. r 1,250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONS. 


By  act  of  Congress — 

Approve<lJune  13,  1902 $750,000 

Approved  March  3,  11K)3 1,000,000 

Total 1,750,000 
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ABSTRACT  OF  CONTRACTS   IN   FORCE   DURING   FISCAL   YEAR   ENDING   JUNE   30,  1904. 

Name  and  address  of  contractor:  Christie  &  Lowe,  Chicago,  111. 

Work:  Constructing  two  jetties  of  willow  mattresses,  stone  and  concrete^  at  South- 
west Pass,  Louisiana. 

Contract  prices:  Brush  mattress,  96  cents  per  square 'yard;  riprap  stone,  $4  per  ton; 
concrete,  $6.10  per  cubic  yard.    Total  estimated  amount  of  contract,  $2,175,896.60. 

Dated:  July  16,  1903. 

Approved:  July  31,  1903. 

Date  of  expiration:  August  3,  1907. 

* 

Name  and  address  of  contractor:  The  Johnson  Iron  Works  (Limited),  New 
Orleans,  La. 

Work:  Furnishing  and  installing  water-tube  boiler  in  U.  S.  boat  Chere  Amie, 

Contract  price:  $2,575. 

Dated:  September  23,  1903. 

Date  of  completion:  December  11,  1903. 

Emergency  contract;  two-thirds  of  cost  paid  from  appropriation  for  improving 
Southwest  Pass,  Mississippi  River,  and  one-third  from  appropriation  for  maintenance 
of  South  Pass  Channel,  Mississippi  River,  1904. 


COMMERCIAL  STATISTICS. 


For  commercial  statistics  for  the  port  of  New  Orleans,  see  report  on  "Maintenance 
of  South  Pass  Channel,  Mississippi  River.'' 


REPORT  OF  MR.  C.  DONOVAN,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  Jidy  6y  1904. 

Sir:  I  have  to  report  upon  the  improvement  of  the  Southwest  Pass  of  the  Misnis- 
sipin  River  during  the  fiscal  year  ending  June  30,  lfK)4. 

On  July  31,  1903,  a  contract  with  Christie  &  Lowe,  of  Chicago,  111.,  was  approved 
by  the  Secretary  of  War  for  the  eonstructipn  of  two  jetties,  the  east  one  to  be  about 
4  miles  long,  and  the  west  one  3  miles,  to  be  constructed  of  brush  mattresses  weighted 
with  stone  and  concrete. 

About  September  10,  1903,  the  contractors  began  to  assemble  plant  and  materials, 
and  to  eonstnict  wharves  and  permanent  (luarters  on  the  east  bank  of  the  Pass,  oppo- 
site Southwest  Pass  light-house. 

THE   PLANT. 

The  contractors*  i)ermanent  plant  consists  of  650  feet  of  floorecl  wharf,  200  feet  of 
wharf  without  flooring,  and  22  buildings  of  different  sizes  for  quarters,  offices,  store- 
houses, shops,  etc. 

Sixteen  thousand  two  hundred  feet  of  narrow  gauge  railroad  waa  built  on  a  tram- 
way consisting  of  two-pile  l^ents  15  feet  apart,  with  caps,  stringers,  ties,  and  rails, 
from  the  wharves  to  the  site  of  the  east  jetty,  for  the  purpose  ot  transferring  mate- 
rials for  building  mattresses  in  place  in  the  east  jetty  where  the  water  was  too  shoal 
to  float  them.  Six  thousand  four  hundred  feet  of  the  tramway  is  double  track,  one 
on  each  side  of  the  center  line  of  tlie  jetty. 

The  floors  of  buildings  and  top  of  tracks  are  8  feet  alwjve  mean  high  water. 

The  equipment  for  the  railroad  consists  of  2  locomotive  engines  of  8  tons  each, 
and  40  cars  9§  by  5i}  feet,  having  a  carrying  caj)acity  of  5  tons. 

The  floating  plant  consists  of  3  tugs,  1  stijrn-wheel  steamer,  1  yacht,  2  launches,  1 
quarter  boat,  2  derricks,  and  2  pile  drivers. 

At  their  quarry,  IJ  miles  from  Berry,  Ala.,  from  which  their  supply  of  sU^ne  is 
obtained,  the  contractors  have  2,000  feet  of  side  track,  4  engines,  4  derricks,  10  drills, 
2  boilers,  2  drainage  pumpe,  and  25  buildings  as  quarters  for  laborers. 


i  eftcvvk 
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(.V>iitni4*t  was  «Mit(*ro<l  into  on  .fiilv  US,  approved  Julv  81«  1SNI8,  with 
(*liristi<>  &  I^>wc\  i*lii(*ii>^>,  lll.«  for  <*t»nstriirtion  of  two  jottii'.**  of 
willt»w  nmttrtvHM*s,  st4Mus  and  rnnrrrto.  Tho  nii^tlKMl  of  const rtirtion 
of  tlir  mats  and  conrreto  i*appin^  and  tho  l<K*ation  of  the  jetties  aro 
nhown  on  the  a<H*oni[iiiiiyin^  nia|is. 

The  rontractors  Wgan  the  ansenihiin^  of  niant  and  materials  at  the 
site  of  the  jetties  in  St»ptemtx?r,  1SH>3.  Twenty-two  huihiin^  for 
otli^-^M,  wan*lu>UM»s,  qiuirt(*rs«  i»te..  ami  two  wharves  were  ci>nstriiet4Hl 
«in  pih*s  at  a  distance*  of  aUmt  ^..^ni  ftn^t  from  the  iM'^einnin^^  or  shon* 
tMid  of  the  east  j(*tty«  and  a  tramway  huilt  fnmi  the  wharves  extendinjr 
out  alon^f  the  site  of  the  east  jetty  for  a  distance  of  alniut  (>,2<Hj  feet. 
A  tnimway  was  alxi  eommrni*e<l  ahm^  the  site  of  the  west  jetty,  and 
t4>«lnne  :^*i  had  U'en  extondinl  for  a  distance  of  3«tS(H.>  feet  from  the 
shtire  entl. 

The  construction  of  mats  in  pla4*e  in  the  east  jetty  was  commenced 
I)i»<vmlHT  :n,  VMr.\.  To  the  end  of  the  tiscal  yt»ar,  the  founihition 
mats  had  Immmi  lai<l  in  the  ea^t  jetty  for  a  distance  of  l:2«(UNl  feet  fn»m 
the  ^horc  end,  a  t(»tal  of  t\l\  mats,  each  2«ni  liy  ItNi  fet»t,  liavinf;  Imhmi 
placed.  Mat-  X«)s.  1  ti>  2S,  inchisive,  wen»  hullt  in  place  in  the  jetty 
and  Mvureil  hy  4o  {M)unds  of  stone  jH^r  stpian^  f<K)t.  Mats  Nos.  2*.»  to 
r»:^  inclusive,  weiv  hi*ilt  on  mat  ways,  floatinl  t4>  [M>sition  in  the  jetty, 
sunk,  and  s4M-ure<l  in  place  by  50  {xiunds  of  stone  |ht  S4|uare  f«Nit  of 
niattn»ss. 

Attention  is  inviti^l  t4itlie  iu*com|ianyin);  n^port  of  Mr.  C  Donovan, 
itssistant  engineer. 

J/r^/l# //  sftlft'Ntetit, 
Jul>    1.   V^K\,  l>HlllllO>Ull«>XIi«Mlii«-«l fl,741».Tl«l.  12 

July  11,  PiU.  aiiioiitit  <l«*|H«iit«««l  to  rn-vlit  <if  H|i|»n»|iri:ititiii 142.AO 

U  741*.  Wis.  f  12 

Jiiri<*  .'{l^  1^«M,  niiioiint  «*x|i«*iHl«nl  <liirinis  liwml  yt*ur $17H,r>:u.  h() 

Aiiiotiiit  ttniHii  Mil  urt^tiiiit  «•(  mtifttrurtiiiii  of  «ln*«lp*  ti» 

Jmnmrv  1,  hUM l.Vl.  S4r>.  (U 

:ti2.  ;iHO.  47 

July  1.  l'»iM.  Uilamv  niiiA|i«'n«l«-il 1.417,.V>:i.  ir> 

July  I.  r.*M.  outMiithliiik'  lialiilitiiT h:>. 2r>7. 30 

July  I.  n«M.  Ulmii'i'  MvuiUl.lr 1.  :tt2, 2115. 85 

July  1.  VmH,  amount  comti^I  liy  uii(iini|ilel«^l  ■  -.iiir.u  ?»• \.\Kiii,  2H1).  4tl 

Amount  I  tftimiitiMl  •  n-viuinNl  for  ("timiili'tioii  of  (•xif<tinir  pmjtvt 4. 2>Vi,  tmiK  00 

Aniount  that  tan  \n*  |>n*litAMy  rX|M'n«li«il  in  tiiM'al  \rar  niilini;  Jun«* 
:{iK   \*Mti\,  U*T  workn  of  mitiniV«'nK*nt,  in  »<litition  to  tlio  Imluntv 

uni-t |hii.Un|  Jut V  1 .  IIUM I . *j:it», OiM. 00 

Snl*iiiitt«*«l  in  i-oni|i!iaii«v  mith  n^|uin*m«Mit/iof  nuiidry  civil  iM*t  uf  Jum* 
4,  lst*7,  MUil  of  nvtiun  7  of  tlit*  riwr  iukI  hurlinr  act  of  isw. 


AlBmi\iT  or    \|-rKit|'Kl\TloMI. 


liy  tu'i  of  i*oiiimtif*— 

Ap|>ni\«-1  .Iun»»  1.;.  VAr2 |7.'iO.«ilNI 

A|»|ini\ts|  M»n-li  :\.  I'.iii:; Hmt.t**! 

ToUl V,V<*S.VK» 
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LOCATION    AND   n)NRTRrCTION    OK  TIIK  JETTIKH. 

The  location  of  the  jetties  ia  shown  on  sheet  No.  1,  herewith,  and  the  details  of 
the  construction  of  mattresses  and  coiirrete  ('U|)])in^  are  shown  on  sheet  No.  2. 

The  inattrt»H8es  are  200  feet  lonj^,  2  feet  tliick,  and  vary  in  wi<lth  from  35  feet  on 
the  surface,  or  top  mattress  of  the  superstructurt*,  to  100  and  150  ft^et  for  the  bottom 
or  foundation  mattresses. 

EAST  JETTY. 

The  construction  of  the  cast  jetty  was  l>egun  December  31,  1903,  at  the  shore  end, 
and  from  that  date  to  July  1,  IIHM,  03  foundation  mattresses  200  by  100  by  2  feet 
were  placed,  as  sliown  on  sheet  No.  1.  The  first  28  were  built  in  place,  on  the 
mud,  as  the  water  was  too  shoal  to  float  them,  and  they  were  loadeii  with  40  pounds 
of  stone  per  square  foot  of  mattress.  The  other  35  were  built  on  mat  ways,  and 
when  launched  were  towed  to  position  in  the  jetty  and  secured  in  place  by  60  pounds 
of  stone  per  square  foot. 

The  elevations  of  the  upper  surface  of  the  inattrt»sses  now  in  place,  with  reference 
to  mean  high  water,  are  shown  on  sheet  No.  1. 

SMemerU  and  compremon  of  mattresses. — ^The  first  30  mats  being  above  or  near 
the  surfece  of  the  water  the  elevation  of  three  points  on  each  mat  was  determined  by 
level  soon  after  the  stone  was  placed  on  them  and  at  int4?rva!8  since  that  time.  The 
elevation  of  the  other  33  mats  was  obtained  by  cari'full^  sounding  over  them. 

As  accurately  as  can  be  determined  the  settlement  mto  the  bottom  of  mattresses 
thns  far  placed  varies  from  zt^ro  to  0.24  of  a  foot,  the  mean  being  0.05  of  a  foot. 

It  is  impracticable  to  determine  with  any  great  degree  of  accuracy  the  compression 
of  the  willows  in  a  mat,  due  to  the  weight  of  stone  placed  upon  them,  particularly 
those  below  the  surface  of  the  water.  In  those  where  the  upper  surface  is  alx)ve  the 
water  the  compression  is  not  more  than  two  or  three  tenths  of  a  foot. 

Thus  far,  and  particularly  during  high  river,  the  interstices  between  the  willows 
are  soon  filled  with  sediment  which  the  river  water  ciirries,  and  it  is  also  deposited 
over  the  top  of  the  mattresses.  It  is  expected  that  this  will  take  place  in  the  case 
of  each  mattress  and  will  so  consolidate  them  that  but  little  compression  may  be 
expected. 

WEST  JETTY. 

Preparations  have  been  made  for  building  mattresses  in  place  in  the  west  ietty, 
and  as  soon  as  the  river  falls  suflficiently  to  permit  of  an  ample  supply  of  willows 
being  obtained,  work  will  be  begun  on  that  jetty. 

A  trestle  3,600  feet  long  is  nearly  completed  along  the  line  of  this  jetty  from  the 
shore  end.  It  consists  of  two-pile  bente  with  caps,  stringers,  ties,  and  rails  for  a 
narrow-gauge  track  4i  feet  above  mean  hich  water.  It  is  so  built  that  one  row  of 
piles  defines  the  channel  eilge  of  the  foundjation  mattresses,  l)eing  50  feet  from  the 
center  line  of  the  jetty. 

PR0(JRE8S   OF  THE   WORK. 

Although  the  progress  of  the  work  has  been  very  satisfactory,  yet  it  has  at  times 
been  retanled  because  of  not  being  able  to  secure  an  ample  supply  of  brush.  This 
will  be  obtained,  however,  as  8<X)n  as  the  river  falls  a  few  feet,  as  much  brush  may 
be  obtained  then  that  can  not  be  cut  at  a  higher  stage  of  the  river. 

CONCLUSION. 

In  conclusion,  I  desire  to  commend  Messrs.  Jas.  G.  Ross  and  J.  L.  Dickey,  junior 
engineers,  and  Mr.  Ijcster  F.  Alexander,  inspector,  for  the  faithfulness  and  efficiency 
with  which  th'^y  performe<l  their  duties. 

Respectfully  submitted.  C.  Donovan, 

Assistant  Engineer. 
Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers. 


S  4. 

EXAMINATIONS  AND  SURVEYS  AT  SOUTH   PASS,  INIISSISSIPPI   RIVER. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act 
approved  June  13,  1902,  sucn  examinations  and  surveys  were  made  of 
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tho  14  niilos  of  chtinnol  from  tho  iimiirriver  to  the  Gulf  as  were  ncs-- 
essary  for  full  infonimtion  relative  to  the  depth  and  width  of  cliaoDel. 
Four  charts  showinf^  this  channel  accompany  a  report  herewith  of 
Mr.  K.  1).  Jones,  junior  engineer. 

Tlie  channel  maintained  compared  very  favorably  in  both  depth 
and  width  with  that  during  any  previous  year.  During  the  fiscal  yetr 
iiH  ships  dmwing  2<5  feet  or  more  navigated  tho  pass.  The  deepfeft 
dnift  was  iiS  feet  11  inches. 

*%it('mi*nt  nf  exp4n\fHturc)k  nn  account  nf  appropriation  for  examinations  and  ^turrftM  i! 
South  f*a)*i*^  MtMiiiwipjn  JiinTj  from  Jut  if  J,  190:i,  to  June,  SO,  J!H)4f  inchunrr,  i««iii  i» 
cttmjitiajur  with  the  rinr  and  harhor  act  of  June  13^  UK)2, 

Servicers $S,  350.  *• 

blueprint  i>jii>er .HI 

Total 8,351,1* 

Mon  ey  Mtn  tein  en  t. 

Jiilv  1,  VMX\,  aTnouiit  appropriato<l  })y  river  an<l  harlxjr  art  of  June  13, 

1  iH)2,  for  fiwal  yi-ar  ltK>4 .* $10, OOaOO 

Jiiiu'  :10,  UH)4,  amount  expt'iKled  (luring  fiK*al  y^ar $8,  251 .  19 

July  1 .  IIKM,  outi?tandin^r  iiabilitii's  ( for  wrvicvt*) 1,  748. 81 

July  1,  liKM,  toUil  I'OHt  of  ojn'rationrt  durin^r  li^M'al  year IO,O00L0i 


S  5. 

MAINTKNANCK  OK  SOI'TII   PASS  ClIANNKL,  MISSISSIPPI   RIVFR 

For  profrrt^ss  of  tin*  work,  see  Annual  He[X)rt  of  the  Chief  of  Enp- 
neers  for  IIMH,  |>a^(»s  Issl  (o  lss7:  also  rejwrts  for  l$M>2,  ixiges  I3Si4 
to  i:i:Ji\  aiKJ  f<M'  PJn:;,  pa^rt's  VllS)  to  li>s7. 

For  coiiveiiienrr  of  n'fi'H'nce  the  openitions  for  the  jmst  fiscal  Vfltf 
are  «riven  under  suhlHMidin*;^. 

maintkxan('f:  ok  jettiks  and  ai:xiliaky  works. 

nurin<(  the  year  renair>  were  made  to  upper  dam.  eut-off  dike,  and 
west  diki\  Ml  thr  lieaa  of  South  I*ass.  Tiie  J37  wiu^jf  dams  in  the  jottr 
chaniKd.  M'vrn  in  (inmd  Hayou  rca^'h.  four  in  (ioat  Island  i*ea(-h«  and 
om»  ii)  Fort  Kads  rra4'h  wrn'  maintaint'd  in  o:<M)d  i-ondition  cIurinjT  ^ 
y«'ar  l>y  tht*  addition  of  \\illow<,  ^ton<*,  i)iles,  and  waiinir  tiiiilK^  &• 
nM|uired.  Ki'pair<^  wrrr  niadt*  to  tin*  innrr  wrst  j^'tty  and  to  the  iniH*r 
ea>t  .i«*tty.  \\  harvr*^  an<l  I  mi  i  Id  in*:-*  at  Fort  Ka(U  wero  ro|»iired  and 
tho  tloatin^r  plant  maintained  in  o^ood  condition. 

In  till'  work  of  maintmanrr  nf  th<>  jetties  and  auxiliary  works  durinc 
the  IImjiI  yt'ar  ^JUT.J*  eord*-;  <>f  willow^.  ;».;»;;s  (•u))ie  yards  of  stooe. 
T."»7  i^ile-^.  1^»I,7»»«»  feet  li.  M.  of  lumlx'r.  In, so;,  pounds  of  nails  iiJ 
wire,  ."i.^.^no  litu-ar  frrt  of  walin»r  tim)>er.  and  1.1. ^^  drift  \kAx^  wciv 
u>ed.     The  total  amount  expendiMl  durinj.'"  the  year  for  this  pur{)Oci^ 

1>KKIh;IN«:. 

The  dred^re  Ilf'i  workt'd  in  South  Fas^  from  July  1  to  Aiijnist  IH. 
i.'W»;»,  when,  the  channel  UMn«5  iu  >uelv  vviuvlu'\^.n\\v>\v\Uu\^er  toriHiuin* 
fuT  services,  the  drediie  wu-^  veXuvwevX  \o  vW  NWAsAyvx '>K\\^\^^ 


hi  . 

iiiission,  leaving  J?outh  Puss  on  \uwv\sV-iV  vv\A  ^.v\•^v^•\^^^f,«^-N^'ise^.^&5»r 
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phi«».  Ark.,  on  S-ptonUNT  I'S,  1«h»;j.  TIm»  o|N>rutiniis  of  tin*  tln»cljr|. 
during;  the*  tiini'  >li«*  wil*^  nt  Scnith  Phss  won*  dividiHl  iis  follnw<«:  Drcti^- 
iii;:.  .*•*.'}  lioiir>;  moving  for  Htniinors,  12)}  hmirs:  urniii^'iii^  und  ran* 
of  pliini  iintl  hiving  at  tiank.  IWKi  hours;  ostiiimtrd  iiiiintN*r  of  niliir 
ytirtUdf  inattM'iitl  rriiiov«Mi,  *.M;j*jr».  Tlio  iiiiioiiiit  i*x|M*ridt*d  i»ii  iircoiint 
of  tin*  o|N*nitions  of  tli«»  drrd^r  during;  tliin  |N*riiMi  und  for  rrturiiiii^ 
tlif  plant  to  Wv'.X  Mrnipliis  was  i^l.'ijil *.».«»!». 

l*n«l«'r  authority  of  thr  SM*n'tnrv  of  War  the  Mirtioii  of  thr  />f/./ 
wa>  It'n^Mhi'nt'd  so  thiit  sho  roidtl  (friHi^^r  to  a  d«'ptli  of  'Xt  f«*i't,  and 
iM'fi'-sirx  n*p;iir«*  won*  iiiadi-  t4»  thi»  cln^lp*  to  nut  lu»r  in  rondition  for 
>i\  Uioiitli'**  work  at  Siuth  Pas>.  This  work  wan  doni*  duriu)^'  thi' 
ni«»nth<«  of  .lanuary,  tVhruary.  an«l  Marrh.  ltHi4.  at  \\v>l  Mrninhis. 
Ark..  niid«M*  thi*  ^u|M»r\ision  of  (  apt.  \Vm.  H.  Ijidur.  Corps  of  Kn^rj. 
nr«>r**.  and  I  hi*  mM.  amounting  t<i  ^^^.'itiH.^jrk,  |Hiid  from  tin'  appmpriii 
lion  fiir^iiuih  l*a--.  Tin'  srrvirosof  the  dn»dp»  hud  not  Ummi  nMpiinMl 
at  SmijIi  I 'a*-  lo  ihr  mil  of  tho  tiM-ai  vrar. 

Kniiii  .Inly  1  to  Au^'uM  !.'»,  VMK^^  tin*  ilnMlp*  S,tht'm  was  «Mnpl<iyod 
in  rrin«i\  \u\;  a  '<>h(»al  that  had  fonut'd  in  thiM'hanmd  in  tlioltulf  lN*vond 
th«'  end**  (tf  thr  jt*ttii*s.  Tho  dn*dp>  Irft  Port  K«iids  on  AuifUst  IT  iind 
airi\rd  at  .SiJiJnr  Pans  on  Au^ni^t  IS.  P.hi:^.  Tho  clninnol  TM»y«»n«l  thi* 
oiiiU  of  tin*  ji'lti«'s  haxini:  a;piin  ^Inmli'd.  tho  Siihhi*  wa>  n*tninsf«'rn*d 
for  work  ilhM'i'.  arri\in«5  at  Port  KatU  on  .lanuary  *JI.  VM^A.  Tin*  fur- 
nat'ON  wt-ro  rlian^i'd  from  oil  hurnin^  to  coal  liurnin};,  and  dn'd^in}*' 
waN  r4Mnmoni-i'(i  (»n  .lanuarv  :t(>  and  rontinut*d  until  March  14.  IIN14. 
In  ai-«-i>rdani'i'  with  ti'l«*;:niphit*  instructions i»f  tho(*hicf  of  Kii;rin(H*r*', 
the  ilr«Ml;;c  wa>  r«*tnrnc<l  to  Stihinc  Pa><«,  leaving  Port  K^id^  on  March 
It;  and  arri\  in^  at  Saliinc  Pa*«^  on  March  17.  P.H14.  Purin^  tho  fiscal 
viNir  I  lie  S,fhii,,  ri'inovcd  from  I  In*  channel  U'vinni  tlio  omls  of  the 
jrtlic^  at  Smth  PaH<«  a  total  of  Ti'ti  l«>afU  of  matorial.  containing; 
appni\ima|i-ly  I  t'J.l.'i.'t  cuMc  \ard->  of  Mditi  matter.  The  co<.t  of  the 
opi'!:ilii»n-  iif  the  dredp*  at  Smth  Pa»»*.  and  of  tnui'^f erring  lhi»  ilrodj;'* 
t4>  anil  from  Sal»ini»  Pa*»s  was  ;f,'i,*«."i;».ril. 

Till-  ii'port  hi>rcwith  of  Mr.  K.  I>.  .lone*^.  juni«>r  «*n^'ine4M\  is  in 
detail  and  i-oinplcti'. 

•  i  I  >.<<ri.M  I  ."S    Mti-i     ii\    i.:\tK    \M<    iim:i-.*>i;    %«  i   «•!     n  \>    I.:.   l*«rj. 

.Iul\    1     !'«>.i.  iMUiirt'  nhi'\|4>ii.it-il «'«*».  osii.; 

Aiii'-Mi'  Tiii'ix^-il  frmii  -ali-i-f  I'lnti-i  "^lati-    |in»|ifrt>  nuili-r   prfV  i-itnt- 
■  I  *. I  U"U  i  ■■!  Tl.r  TiVfT  .iii-i  !i:irUir  jiri  nf  liiiif  I::.  r«»»'J ll.ifct 


• 


•  * ; 


JuiH    ■'.••.   l'"»4    .iM. •>!:!. I  ••\)Nii<li-il  ■liiriiik'  fi-*  .il  xiMf ■*•*',  "'•J    • 

Ji]l\    I.;'»n;    »«.il.it.ii-  Miii\|i«'ii.Ji-.|  .  .  .  .  ...  *l«iii  m 

Jiiiif   ii*.   :'"»l.  .i'ii"iin»  «-\|.fHi|i'i|  -liif  nil*   fi-ialii-ur Jim.  n» 

.I(.l\    '     I'*ir  .III  •■ii!it  .i|t|ii<i|iriAfi-l   t<\    fiiii  fl'!  Ill  \    ri\ir  iiii>l    li.irU-r  .i>  l 

.i|ji..\..l  Ji:iM   •■.    I'"«i.  .  •liBi  iN.i  n» 

Jmim     i".  !'«i»4    .itii'Hiii  •  \|fiiiii  •!   ■Inriiu'  li-M  :il  \i-.ir i..»»i.j  i  -» 

Jui\    1 .   l'**l    Uii  ir  I  ••  -nil  \i««rp|fl ■.*.!."■  '•.' 

JiiU  I.  ;■-*».  .■M*-j.»!i.|:ii^'  !i.i»i::ti.--.  *.:  j*-**  7». 

Jiii\    1     l'«»l    ;iru"«iii»  .  ■'••  »•  ■!  ♦■x  'ii.i  ■■rii|.li  ti.i  .  .'iilr.i"  •-    .             I  V  "i**!  V* 
/fi/i   /.  ;•*'/.  mn'futit  ivvtrtiln:  U*  IrviL-urx  ...  V^.v>^"     -^^ 
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ABSTRACT  OF   APPROPRIATIONS. 

Mainteivance. 
By  act  of  Congress — 

Approved  June  6,  1900  (indefinite)  $100, 000. 00  annually $400, 000. 00 

Approved  June  6,  1900  (allotted) 10,000.00 

Approved  June  13, 1902 76,000.00 

485, 000.  do 
Amounts  collected  and  deposited  by  United  States  district  attorney  for 

damages  to  works 1, 139. 89 

Amount  received  from  sale  of  United  States  property  under  provisions 

of  section  5  of  the  river  and  harbor  act  of  June  13,  1902 11. 00 

486, 150. 89 
Reverted  to  Treasury  « 74, 439. 89 


i 

( 


ABSTRACT   OF  CONTRACTS    IN    FORCE   IXTRINCl    FISCAL    YEAR    ENDINCi   .lUXE   30,   1904. 

Name  and  address  of  (^ntractor:  The  Johnson  Iron  Works  (Limited),  New 
Orleans,  La. 

Work:  Furnishing  and  installing  water-tube  boiler  in  U.  8.  boat  Chere  Amie. 

Contract  price:  $2,575. 

Dated:  September  23,  1903. 

Date  of  completion:  December  11,  1903. 

Emergency  contract:  One-third  of  cost  paid  from  appropriation  for  "Maintenance 
of  South  Pass  channel,  1904,"  and  two-tnirds  from  appropriation  for  *' Improving 
Southwest  Pass,  Mississippi  River." 

Name  and  address  of  t^ontractor:  W.  G.  CJoyle  &  Co.,  New  Orleans,  La. 
Work:  Furnishing  and  delivering  10,000  barrels,  more  or  less,  of  Httsburg  coal  at 
Port  Eads,  La. 
Contract  price:  34.95  cents  per  barrel. 
Dated:  February  26,  1904. 
Date  of  completion:  March  1,  1904. 
Emergency  contract. 

Name  and  address  of  cx)ntractor:  Oscar  F.  Barrett,  Cincinnati,  Ohio. 
Work:  Furnishing  and  delivering  4,000  cubic  yards,  more  or  less,  of  stone  on  the 
bank  in  South  Pass,  Mississippi  River. 
Contract  price:  $3.65  per  cuoic  yard. 
Dated:  June  16,  1904. 
Date  of  expiration:  September  14,  1904. 
£meiigency  contract. 


1 


i 
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COMMERCIAL  STATISTICS   FROM  JANUARY   1,  1903,  TO  DECEMBER  31,  1903. 

Port  of  Xetv  Orlearuf^  La. 
[From  information  furnished  by  collector  of  port  of  New  Orleans,  La.] 


Class. 


FOBEIQN-BOUND  VERSEL8. 


Steamers 

Si&iling  yessels 


COASTWISE  VESSELS. 


Steamen 

Sailing  veflBels 


Total.... 


Entered. 


Cleaix'd. 


Number. 


Tonnage.  I  Number.    Tonnage. 


974 
65 


291 
26 


1,477,977 
31,561 


701,388 
18,760 


1,346  ,  2,229,686 


918 
42 


205 
24 


1,657,106 
29,774 


457,736 
9,523 


1,189    2,054,139  2 


^  Amoont  given  in  annual  report  for  1903  as  amount  reverted  to  Treasury  is  incor- 
rect 
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Foreign  exports  and  imports. 


Articles. 


EXPORTS. 

oii!"!;!*"'!!!!!!!!;!!!!;;!!!: 

i-seed  cake  and  meal 

It  flour , 

and  moles 

tobacco 

deals,  etc 

»  lumber,  and  manufactures  of 

and  lard  compounds 

»,  canned , 

Itural  Implements 

itine!!!!!!!!!!!!! !!!"!!! '!!!!!!!!!] 

bran 

re 

meous 

Total  exports 

IMPORTS. 

lent 

and  sisal  grass , 

Its  and  nuts , 

jrs,  manufactures  of 

icals,  drugs,  etc 

les,  liquors,  and  beer 

ties 

and  steel,  manufactures  of 

and  cigars 

ing 

lizers 

ken,  glass,  and  china  ware 

)ber.  crude , 

)n  fabrics 

tneous 

Total  imports 

Total  exports  and  imports 


Year  ending  December 

81, 

1903. 

Tons. 

Value. 

603,587 

1103,416,976 

17,984 

1,844,667 

282,984 

5,128,427 

873,302 

6,699,397 

360.688 

9.896,827 

184,686 

6,276,786 

576 

14,987 

317 

84,595 

16,279 

8,127,156 

174,630 

2,486,591 

108,592 

2,108,848 

60,684 

606,846 

6,906 

986,679 

1,689 

825,268 

6,958 

1,694,886 

14,781 

816,787 

2,955 

422,146 

2,019 

201,872 

8,706 

139,296 

8,477 

208,628 

172 

84,826 

10,941 

278,681 

185,612 

4,066,874 

2,161,874 

148,609,629 

74,801 

8,654,789 

84,200 

210.999 

156,611 

6,236.948 

4,343 

27,580 

88,138 

4,967,637 

169.100 

2,570,831 

28,971 

2,881.927 

8,490 

163,101 

756 

420,488 

226 

6,888 

15,801 

465,258 

114 

222,967 

1,487 

160,806 

%8,158 

63,026 

2,061 

205,158 

240 

287,238 

16.473 

420,061 

10,655 

2,181,121 

564.509 

80,026.680 

2,725,883 

178,635,809 

shipmenls  and  receipts  by  Southern  Pacific  Line  of  steamers  {formerly  Cromwell 

and  Morgan  lines). 


Articles. 


SHIPMENTS. 

m 

)i!!!I!l!!!" !!!!!!!!!!!!!! !!!!!!!]!!!! !!!!!! 

les  and  leather 

llion 

iber 

led  good.*? 

lufactured  jpnKiucts  and  inerchandi.se 

I,  steel,  anci  metttls 

sultural  products 

illancous 

Total  shipments 

KNO  1904 119 


Year  ending  Decem- 

ber 31, 1903. 

Tons. 

Value. 

62,819 

$12,877,896 

17,886 

679,668 

136 

40,800 

610 

244,000 

432 

6,912,000 

16,819 

163.190 

51,077 

2,043,080 

56 

11.200 

12,220 

1,466,400 

344 

17.200 

1,269 

81,?25 

14,403 

576,120 

177,671 

25,063,278 
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Ihtiiu'Mir  Hhipmnils  and  nreifttj*  hy  Sitnthern  Pacific  line  of  rienmern — (%>fitiiiuni. 


ArthlcM. 


R  WEI  ITS. 


Cotton  . . 
Rloe  .... 
LiimlRT. 


HiiRar 

('Hiincd  gcMKlx 

Manufactures)  pnxhicts  nnd  nicr(.'hHn<liw.v 

Iron,  ffteel.  ami  inotalH 

AKTicuItiirul  i>ro(lm'tj( 

Mii«i*ellanei»ii«i 


Y(>Ar  ending  It«ca 
IM.T3].  l«n. 


Total  HM't'lptH iri9, 062 

Tutal  KhipmfMtM  and  ivcelpt* 


Ton«. 

VAlnt. 

3,592 

'mA 

fA 

t< 

'2X1 

ti 

2, 2I» 

10.1 

10,H69 

2.17S.1 

]or>.9H9 

12.7MH 

lU,Hr>6 

6tt.l 

2, 149 

Hll 

2-2.994 

nsi^ 

iri9,062 

i7.a».: 

\\M\,  «23 

42,n.i 

KKl>OKT  OK  MK.    E.    I>.   JONKM,    Jl'NIOK   EN(tIXEKK. 

Port  Eaiw,  La.,  July  /,  l$04> 

Sir:  I  hnvo  the  honor  to  report  upon  the  maintcnaiKv  <>f  S<»nth  Paw  channi 
MitfHUffiippi  River,  for  the  fiHcal  vear  ending  June  2K),  1904. 

Tlie  work  con8i8te<l  of  maintaining  the  existing  jettie«i,  diken,  dami^,  ct<\;  boildi] 
and  placing  protection  niatreeeefl  aroun<l  '*Upp(T  I)anr*  and  "Went  dike' ''  at  Ileid 
I'aKSi^;  repairing  and  maintaining  the  plant,  whar\'eH,  and  buildings;  exaniinatioi 
and  mir\'ey8  of  tne  channel  from  deep  water  in  the  Mih«it»ip]>i  River,  through  Sou 
Paas  to  deep  water  in  the  Gulf;  and  dredging. 


MAINTENANCE   OK  .lETTIKH,  1)1  K  EH,  DA  .MS,  ETC 
AT  IIKAI)  OK  SOl'TII  PASS. 

Vjfjur  dam. — Thin  ntructure  is  3?)6  ftH*t  long.  Th«*  upiKT  rnw  of  jnles  at  theei 
end  wax  rem>wi'd  and  the  dam  tilkHl  with  willowH  and  liullustiNl  with  i^rth.  ArolU 
the  west  end  of' the  dam  and  the  shon*  for  a  diHtancc  of  .'{(N)  fij-t  ^-^litw  it  waR  pi 
ttrttNl  fnwn  fn^sion  hy  tin*  nse  of  willow  mattres**H.'s;  ?»,7'>o  Hiiian*  yanls  of  inattn.' 
wen*  UH**<1  in  thin  work. 

Cnt'oJ'dikr. — Thin  dike  formerly  extemltMl  from  t'i»ixT  Dam  dt)wn  to  the  mmi 
land,  an<l  pn^vrntisl  any  waf>h  lK»twwn  South  l*a>s  and  Pur**  a  Lnutn*. 

in  placing  the  mattn'HHesl»el(»w  ri»i>er  Dam  it  was  mMes.siry  to  remove  the  |iart 
the  dike  that  had  not  U'en  pn'viouflv  carritMl  awav  hv  erosion  nf  the  liank,  for  a  d: 
tance  <)f  .'i(M»  f^M't  Ik-Iow  rpjKT  Dam.  This  part  of  tin*  }*lion*  U'lng  j»n)t<H'ted  hy  nu 
tnt«i*es,  it  wiLx  fuuiid  unntTt'.-wiry  to  replace  that  jH^rtion  of  tht*  tlikc.  Tlie  n»iiuu 
tier  of  the  dike  i.s  in  RTvi<t»abIe  contlition. 

]ytj*t  dike. — This  structure  is  really  a  wt'st  jetty  at  the  licad  of  South  Pass.  Thr 
hnndnHl  and  eiglity  fi»«*t  of  the  dike  was  n*hiiilt,  fnun  the  "  Fol'  IVll"  up  to  a  poi 
93  ftN't  Ih'Iow  the  uriunnal  en«l.  The  dike  wim  shortened  uith  a  vi«'w  to  deen'airii 
the  shoal  that  has  existed  for  a  long  time  on  the  South  lU'^s  .^^ide,  near  the  upfierei 
of  the  dike.  The  structun.'  was  lille<l  with  willows  and  halhistnl  with  stone  ai 
earth. 

Kight  thnuf^nd  f«Mir  hun<1rt.Ml  antl  .S'venti»en  S4|uare  yanls  of  willow  mattret^  wt? 
placetl  around  this  stnicturt*  to  pn'Vent  (>n»sion  and  undermining  nf  the  dike. 

IN  SOITH  I 'ASS. 

StTtinii:*  .Wo-ol't  {fi^yit  hhmd  rf'irh). — In  this  n^nch  there  are  tlve  wing  dams  alo 
the  ea>t  shon*  that  mntnict  the  width  and  as^ist  in  maintaiiiimr  a  rliannel  throiij 
the  n*ach.  The  upix>riiiost  dam  (  No.  l^i  uif<  imt  repain'd.  as  the  j»a>.-  at  that  poi 
has  a  <lepth  of  i:>  h^'t  and  is  narmw  eiioUL'h  to  maintain  this  chaiiMcl  willmutt 
aid  of  the  ilam.     The  fi»ur  remainintr  dams  have  U'en  maintaiiH-d  in  i^immI  mntlitid 

Srrfiofijt  /.*•.'»   ,'10  [  tirnud  linyni  rmrh), — There  an'  sevi'ii  wini:  d.uii>  al«.»ng  tlie  W 
ehojv  in  this  n -ach ,  I nn o  nl  w\uv\\  \\a\ vi \)v^:\\  xv vvJ\x\xV  ^\\)L\\v\v;,  vlw  v v:vkt .    All  arx- 
good  condition. 
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AT  IIIK  Mt»rTII  or  ^<»^•TII  TAS^. 

JHui  nwt  ttyjijiHir*. — Th<*n*  wm  ii«>  |N>nv|»ti)ilc  rhaiitp'  in  tin*  iiin«liti<iii  of  tlii'  i*«Ht 
W  w«*Kt  j««ttu*fs  anil  no  wtirk  wan  ilcm*  tin  th«*ni  iliirin^  tin*  yi*ar. 

/yirif-r  mvji/ jrfly.  —  Fivc  hiintlnNi  f«i>t  «if  th<*  rrili,  U'twi'i'n  Ihini  Ni».  l*  uini  tlu*  w<-«t 
■It}'  li|clit.  wai*  liiiilt  2  tv*'t  hifclier  iin<l  tilli'<l  with  M<>n«*. 

Mtwrr  en*ijtthi.  -  \  ntw  (if  piliw  wai«  «iri\t'n  alunir  tin*  ri\i'r  hiiIo  nf  th«*  j«'ttv,  fnun  a 
point  :rKi  fi>«*t  U-low  Dam  Nt».  Kluptt*  Ihini  No.  *J4,  inliHtanii'of  H.l.M)  ftvt.  Yh«*  )>iUi* 
pen*(iri\i*n  an  rliiM'toth«Mlanif«af4a  tl<>atiiitf  ilrivmMuld  )h^>uhi'<I;  th«*  n*niain<lfr  utill 
Pi  ilrivi'n  fmni  th«*  j«'tty  with  a  |M»rtahl«*  «lriv«*r. 

'  Th«*  j«*ttv  wiL"  n*|»Min«l  mith  v^ttloH!*  anil  Ht<inc  fnmi  a  |Miint  l''i4)  fc«*t  aUivi*  Ihini 
Id.  41!  ti»  |)ain  Ni».  •'t,  fn>ni  th**  m*»  «<nt|  to  u  fMiint  :i4n  U^*\  hIm»\v.  an«l  fnmi  I  him  N<k 
I  to  tM>  fi'<*t  aU»\c  I  hi  in  No.  VI,  a  tntal  tliKfamv  of  2.:t*J'i  hvt  Smii*  »«tiliti(»nal  Mom* 
^111  ha\i*  to  U>  piiiiNtl  on  thi*  willoi^-  from  thrwaiMul  nntofii)  ftvt  aUtvc  Dam  Nf>.  12. 

Wittij  lUimn  in  jitiu  r*/)iififir/.  --Th<*n*  an*  .'t7  uim;  «him?«  in  thif*  nui'h.  IhuuH  Nm^  9 
iBd  .*f*(  Wen*  r\*huilt.     All  liavt*  Uvn  maintaimil  in  k«mh1  omilition. 

WHAHVO*    %\li   HI  ll.UIMih. 

Whanf***ir'an.l  **('"  (knnwnafi  "Sh'i|i"antl  **llot«*l.*'  n*H|Mvtiv««ly),  hav«*U*«-n 
|btin*ly  rchnill. 

Tht*  «\*tr|N'ntor  nhop  an«l  hoiun*  No.  «ti)  wi>n*  untrnanlahh*  and  witi*  torn  down. 
IIm*  MTV ii fill iI«*  lumU>r  oMaim«i|  th«*n'fn»ni  wai*  nrntl  in  n^lmildint!  a  carixMit^T  nhop 
Kl  th«*  ri\i*r  ■•idi*  of  iHiildin^  No.  .V 

Th<*  otiin*  iMiiltliii);  (  No.  *.n  wan  raiM**!  :\  fivt  and  otlHTHiM*  n«|iain*<l. 

HotiM*  No.  7  and  tho  iut4*riur  of  hoiim*  No.  s  wen*  |Nunt4<«l. 

ri>0.\TINt.    I'l.  INT. 

!  Tilt*  t1<iatin};  plant  ronntjitji  of  1  tiur,  2  Mi*am  laun«*h«T*,  1  pili*  ilrivi-r.  I  di*rrirk  Niat, 
■  iHirinf.  1  \awl  Uiat,  and  •*«  hkiffx. 

f  Tilt*  mai-hinrry  uaM  tran>fi'rn<«l  fnun  thf  oM  d«*rrii'k  lian!«*  to  th«*  ni*w  hull,  ami 
mai«t  and  Immiiii  w<*r«*  inntallt'il.     IVuru**  -V"-  /  wai*  nf*hvath«*«|  nii  nidtfi  ami  rak<<ti« 
I  m*w  f<*ndi*r  -trakif*  wrn*  pnt  on.     Ni*m  dttk  timU'ri*  anil  ihvk  H«*n*  put  on  lairm* 
>'.     Th«>  mtirt*  plant  hiif*  iitH'ti  maintain***!  in  •H*rvi<-«*iihlt*  «*ondition. 

K\.\IIINATIO\««    \\|i   H'|(VK\r«. 

Ww'klv  minvvn  won*  maih*  of  tin*  -lnuilfr  n*ju'lH>  in  Siiith  l"jiiiH  and  of  tho  rlian- 
■il  l^'ytind  th«*  t*nil*«  of  tin*  j«>ttii*v*:  nionthlv  finrvryH  w«*n*  iiia<lt*  of  thi*  J<*tty  channel 
^  1  thi*  rhanm*l  U*\oiii|  tht*  «*ndft  of  tli«*  }rt I !••!>.  nn«l  a  ili*tiiil«'«l  annual  iiur\'ey  wan 
It*  of  tht*  1 1  miltf*  of  rhunni't  from  tht*  main  ri\«>r  to  di*«*p  viator  in  tht*  ^fftil'f,  tho 
of  iihich  Bii*oni|iany  thi?*  n>|M*rt. 
All  Mitiinlimr*  fn»m  dt«fp  uatiT  in  thi*<inlf  ti»  a  |Miint  •'»  mil(*fi  aNivo  Smth  l^uvi 
~it  Hfn*  nxliiiitl  to  till*  plant*  of  iiif'.in  low  tidt*.  Hliii-h  i**  inilii«ti*«l  hy  a  niMlini; 
1  fi-v't  oil  tht*  Ttift  hjiil*t  initit!^';  and  tin*  n'muin«liT  f*f  tht*  |iaM«  tii  il«^*i»  walor  in 
Mt**>i*«tippi  Hiwr  uon*  n^hici**!  to  a  n*adiiii;  of  \.Mt\  fi*«*t  «»n  tho  lli«i|of  I*jumi« 
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liio  fttllow  iii'j  t.iMt*  k'iv«*f  tht*  It*a.*>t  ih'ittli  of  uuttT  thnittKh  tin*  ithoalor  n<««*hofi  in 
th  l*aiM.  tht*  Jt'tty  ihann*'!.  an>l  tli«' i  haiiiifl  U'^ohd  tin*  i*nt|i*  of  tht*  ]«*ttii«<,  ft»r 
li  month  ••!  tlic  \t*ar 
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Ihiriii*;  ApriK  li^>l,  ti  iHiiiipin;;  plant  iviis  insinll<*(l  tit  tlir  Imydii  riui 
Lif  lilt*  l«N*k  to  kivp  tilt*  ItN'k  pit  ilry. 

KM.\K«:iN<:    IlKli  nF    ItA^ol'    I'l.At^t  KMINK. 

(Vtiitnict  with  (Mm**.  < 'larkt*  \  Co..  tif  (ial\«'**toiu  Tfx.,  ft>r  t'Xfavat- 
iii^  to  t*iilai';:t>  till*  IhmI  of  U:iy4iu  l*lai|n<'iiiini'  from  tli«*  niilnttui  liridp* 
Rt  Plat|Ut*iiiiiH*  to  (lrt*i>  wattM'  In*Io\v  ihmii'iiiif^  Ut*iiil,  wa>  fiitiTtMi  iiit(» 
July  15  Hiitl  apiu'oxtMl  S*pt«MnlH*r  K{,  l^!*t*.  work  Ut  In*  ('(Hnplftt'd  •hint* 
dUK  V'^^l:  tlu*  tiiiit*  limit  on  tin*  t'onti^u-t  lia-H  Ihm*ii  waivrd  for  a  rt*as4)im. 
bltf  |N*ritMl.  TIa*  total  f>tiiimto<l  aiinmiit  of  <*X4'avatit>ii  iiirlutlrd  in 
this  rontnit't,  plart*  in4*ttMin*!iiont,  is  lj»*JT.r>iit«  ctiliif  yiirds.  tin*  contnict 
prin*  lifin^r  lJ$.!»^<vnts  [mt  fiihir  vanl.  Tin*  fi»ntniftt>r?*  lN*pin  tlrt'de- 
in^  OctoU'r  *Ji(.  IMM*,  on  tlu*  t-ut  l)iroii}:li  tin*  |N>iiit  at  I>aiii«'iint*s  lifiid, 
opiMiin^  siuiii*  tt)  na\i^alit>ii  in  .faniiary,  IINni,  iimkin^  a  rut  !f«4<Hi  fot*! 
lunj;.  Four  liiin(ln*<i  and  two  tliiMMind  .six  liiindn*d  an<t  thirty  tnihu* 
yanis  of  niatorial  wrn*  rt*ni(»ViHl  to  Jiini*  .\  P.Hi:>,  when  tho  rontnirtttrs 
HtiM^M*ndt*«l  t»|M'nitions.  Wmk  \v:i>  roniiUHl  on  May  *JK  1!h»4,  and  S,fhN) 
riihu*  vanls  of  nmtt*rial  «*\r}i\}itt*d  to  •! uni*  l\*K  1!^4. 

t:|(AM»    itIXKK    AMI    ritiKfiN    llAVilt'S. 

TIk'm*  Htn^aiiiN  form  |>:irt  nf  tin*  PI:i4|Ui'mini*  all-ualt*r  nniti*«  ron- 
lMH'tin;r  a  niiiniNT  of  na\  it^iiMr  Htn*uin-of  I«<iui>iiiim  with  tin*  Mi^^is- 
nippi  ItivtT.  and  llitir  improv«*mt*nt  was  atldt*d  t4»  tlit*  p*iii*nil  proj«H*t 
by  mt  4»f  July  i::,  1M»1'. 

l>n*d;;in^  ami  >na^^Mn<:  o|N'r:ition*«  wi*r«*  t']irri«*<i  tm  in  tho>o  stn*ams 
fn»iii  \^*x\  ti»  ls*7,  hut  4i)iHtru<*ti4>n>  4-ontinu4*d  |(»  ft>rm. 

I>r«*d^in^  and  ^natrirjnir  4i|N>niti4in<«  wfi***  furrii'ti  on  in  (rninti  Uiv«*r 
fn>iii  .luni*  .'*>!<.  l!*4Mt.  to  April  I'o,  l^nt],  fr4tm  a  |Niiiit  :i}  milt*.<«  al>ovt* 
IfaiVtMi  I*it:i'i»n.  in  that  **tn'Mm,  aii«l  (»n  tl4>wn  t4>wartl  Davtui  Po^ttH). 
A  Irnr  at  tin*  mouth  4)f  li:iy  Nat4-li4*/  wa**  alMi  r4*movt*d. 

A  sur\«'V  4if  (inuid  lvi\cr  from  l'i«''«'4)n  llavi»u  t4i  tin*  .\trliafalava 
Uivt*r  nt'ar  .M4»r^:iii  City.  throui;li  liay  Nat4h4'/,  I(ay4iii  I^tiij:,  aiitl 
Flat  Ijik4',  wa**  4'iimph*l(Mi  Man -h  *.'.'>.  I'.HM.  A  pr4ij«*4-t  wa**  apiin>v«*tl 
April  l'*i.  P.*i'l.  an4l  niiHiiii4-d  M:irrli  *Jl.  l'.*o*J,  t4ir  tlriHl^Mii^  tiianiitd 
tiinui^di  Khit  I«akf  anil  l(ny  Nati-hi*/,  anil  a  i'4intra4-t  with  Cha*<.  darki' 
&(*«!.  w:i<«4*nt4'n*d  into  .\pril  .'•  and  appro\i*d  May  1,  l!*o*j.  f4»r  tlri'd^dni; 
H  rlianiitd  >>  f4M*t  w  idf  aihl  li»  f4'4't  tl4-fp,  at  'Ji>  4*4'nts  iN*r  cuhii'  yanl. 
Tilt*  wiirk  wa*«  4  (imnii'iicfd  in  Flat  I«:ik4>  .lid\  .*•  aiMi  in  liav  Natrht*/ 
Aii^ii*«t  7.  lt«iii\  and  L'^*.'.  1*J'J  <*nMi'  yanU  of  mal4*rial  rt'm4»Vf4l  t4»«liiiH» 
2UI,  l*.Ni:i.  |)uriiij/ tli4*  pa<>t  !i<*«-al  y4'ar  sTjiTti  riihii-  yar4ls  4»f  matt'rial 
wero  rciiHivtMl.  Tht-  channel  thr4>u;:ii  Flat  l«:ik('  \\a<*  t*otnpl4>l4M|  t»n 
•lanimrv  :t«>.  !*.•<»:*..  and  thronidi  Hav  Nat4hf/  on  .Max  II.  I'.***!.  Chan 
iif*N  •'•*>  f('4't  with*  ami  !(,7'>^!  f4M't  Uu\\:  in  Flat  l«:ikc  and  .'l.'i.lvi  ftM-t  li»n^ 
in  ltii\  Nat4'li4>/ wi>r4*  4>\i*a\ati*d.  a  total  of  :{(•!•,  1!*^  i-uhii*  \ar4l<*  of  matt* 
rial  Ih-iii^'  r4>mov4-d. 

'lilt*  Work  4|iint*  durin<.<'  tin*  \rar  i«>  fully  4l4*«4riU'il  in  tin*  a<*r4>mpaii\ 
iti^  r«'|)4irt   of   Mr.  •!.    I.  Conlvlin.  a^^-i-taiit   fn^jncfr,  at    IMa4|U4*tnin«', 
Im,.  tt»  whi4*h  att4*nti(»n  i^  in\  it4'4|. 

Oni*  t»f  tht*  ri*«uli*<4»f  tli4'  hji/h  watt'r  in  llii*  MiH^i*<**ippi  Kiv^r  durin*r 
ISNKi  wa<«  to  (*r(Nh*  Hn<l  tiit  away  tin*  Itaitk  n4'ar  tht*  «iti*  of  th«*  lock.  It 
IH  nH*omim*iidi*<i  that  a  inattrt'**^  Iiini  )iy  4<(o  fcft  )i«*  pla4*«'4l  in  tht*  ri\4'r 
in  front  of  tin;  liN'k  >it<*«  at  an  t***timat«'tl  t'o^t  t»f  $:-1«'i^«hh\.     \\\  v>V\\\vi\v' 


1898       REPORT   OF   THK    CHIEF   OF   ENGINEERS,   U.  8.   ARMY. 

for  these  funds  is  submitted.  Caving  also  took  place  in  the  river  bank 
about  4,000  feet  a])ove  the  lock  site  in  Novemlwr  and  December,  1903. 
It  is  believed  that  the  Iwink  at  this  locality  should  bo  protected  by 
willow  mattresses  weighted  with  stone,  at  estimated  cost  of  $80,00^).  ' 
It  is  proposed  to  apply  the  available  balance  to  the  credit  of  thfc* 
appropriation  in  completing  the  lock  and  approaches  and  dredging  in 
ifayou  Pla^iuemine. 

Mayiey  Htatevieiit, 

July  1,  1903,  balance  unexpended W28, 984.55 

June  3(),  1 JKM,  amount  exi)endetl  during  iiw'al  year 55, 726. 47 

July  1,  1904,  balance  unexpende<l 571,258.08 

July  1,  1904,  outetanding  liabilities 6,661.60 

July  1,  liKM,  balance  available 564,596.48 


July  1,  UKH,  amount  covered  by  uncompleted  contract*^ 342, 184. 15 


Amount  that  can  l)e  proiitably  expcnde<l  in  fiBcal  year  ending  June  30, 
UKXi,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
exjM-nde<lJuly  1,  1904 35,000.00 

Submittc^l  in  complianit)  with  nH|uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  liarber  act  of  1899. 


ABRTRA(T  OP   APPROPRIATIONS. 


By  act  of  C-ongress — 

Of  August  11,  1888 nOO,000 

Approved   .Scptemlier    19, 


By  sundry  civil  act  approved — 

June4, 1897 $350,008 

March  8,  1899 400,008 

1890 100,000  June  0,1900 200.008 

March3,  1901 210,000 


Apprtmnl  July  13,  1892 . . .     150, 000 

Of  August  18, 1894 110,000 

OfJune3,  1896 L>0,000  Total 1,640,000 


ABSTIL\CT  OF  (X)NTRA(TX    IN    KORCK    lU'KIMJ   TIIK  YKAK    ENDIN*;    .UNK   IK),  1904. 
/'or  tunmirurtiiuj  oprraiimj  marhiurrij  atnl  /Hfinr  hnnsr  fur  Inrk. 


^*"'!l?«.i'l.N!r^''"^  '       I'^t^'^^-  Appn.vt.l.         InxWutU-Kxuuiu^. 


(Hnitnu'tor. 


I>»ltruf  t'XIiirHtinll. 


I 

OtlM  Klevtttor  ('«»..  NfW     N«»v.  1^.  iv.n*.  Dw.  iMM-sw     When  lUJiin*  •.luill  U*  '  Six  iuontJi«,M  f  tor  notice 
I    York.N.  V.  '  frivcii   to    the  rmi-  .      t«i    (-niiiiufiirv    h«i 

tmetor.  Imn-ii  Kivi-ii. 

The  entin'  work  to  Im'  coiiipletnl  for  an  amount  of  ;^114JNN). 

Notict*  to  commciRV  had  not  Imimi  given  and  no  work  had  Ih'imi  dniir  uji  t«.>  June 
,W,  IWH. 

FiiT  tlrethjiiuj  (it  t'ulitrfjt'  the  Ktl  nf  linffnn  Plmiunniuf  frnm  (In-  rnilnxut  hri'hjf  tn  tltfp 

miti  r  htiotr  J>«irtl*  nwj*  Jinnl. 


I 


CbAK.  iMiirke  «&  Co.,  (iitlvi'!«-!  July   l.'i,  iv.^i     St-iit.  l:l.  ls«.r.t     Nov.   IJ.  I'^vn*     .Irim- .u».  I'.ml;  .vt.-ml.tl  t«k 
ton,  Tex.  |  |  Jtiin- :;<).  l'.«ij:  tiiuo  limit 

uaivi'il. 

I 
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During  the  low  river  the  wave  action  and  deep-draft  shipe  diminished  the  size  and 
number  of  lumps. 

The  shoal  to  the  westward  had  gnulually  built  out  toward  the  channel,  and  became 
a  constant  danger  to  out-bound,  (leep-<lraft  steamers. 

The  dredge  mUne  again  arrived  at  Port  Ea<l8,  January  21,  1904.  and,  after  chang- 
ing the  furnaces  from  oil  to  coal  burning,  began  dredging  in  the  channel  beyond  the 
ends  of  the  jet^es  on  January  30,  1904.  The  object  was  to  deei)en  and  widen  the 
channel  to  the  westward  of  the  ** (channel  range."  The  dredge  did  very  eflScient 
work,  as  shown  by  accompanying  charts  of  surveys  ma<le  before  and  after  dredging. 
The  last  work  was  done  on  March  12,  1904.  The  Sabine  took  on  coal  and  left  for 
Sabine  Pass,  Tex.,  on  March  16,  1904. 

Operations  of  dredge  Sabine  for  year  ending  June  SO^  1904. 


Locality. 

Moving 

to  and 

from 

dredging 

position. 

Pump- 
ing. 

Dump- 
ing. 

Repairs. 

Coaling. 

Namber 
of  loadfl. 

fievond  jetties 

63    :U) 

474    4.5 

h.  m. 
IIH    20 

h.    tn. 
164    15 

h.     Vfl. 

118    90 

729 

THE    FORCE   EMPLOYED. 

The  permanent  force  consists  of  2  junlc^r  engineers,  1  overseer,  1  master,  3  steam 
engineers,  1  carpenter,  1  leaiinman,  1  stoker,  4  deck  hands,  1  gauge  observer,  and  1 
M'atchman,  l^ing  16  in  miml)er.  This  fonn^  was  increased  at  times,  as  occasion 
demanded,  b^  carpenters,  calkers,  et(\    The  laboring  force  averaged  16  men. 

The  following  is  a  statement  of  labor  and  material  expended  in  the  maintenance 
of  South  Pass  channel,  Mississippi  River,  and  where  used: 


Wliere  iu<e<l. 


Upper  Dam.  Head  of  Passes . 
Biiittremefl  for  Ujpjier  Dam  . . 
Vest  dike.  Head  of  Pa8.<e«.. 

If  attreflPCH  for  West  dike 

Dams  in  sections  165-210 

Dams  in  jetty  channel 

Inner  west  jetty 

Inner  ea^t  jetty 

Coal-vard  wharf 

Hotel  wharf 

Shop  wharf 

Tide-gauge  house,  Head  of 

Passes 

Driving  mooring  piles 

Repairing  coal  yard 

Transferring  coal  from 

barge  to  coal  yard 

Coaling  dredges 

Breaking  up  coal  iMuit 

Unloading  ballast  from  shii)s 
Tearing    down  buildings 

Nos.  5  and  .30 

Building  new  carpenter 

shop 

Repairing    buildings.    (;i.s- 

.     terns,  etc 

Painting  and    refMiiring 

plant 

Cutting  grass  around  houses. 
Storing  Inmlier  and  pili*s  . . . 
Extra   labor   on    launch 

Reese,    making  surveys, 

etc 

Lost  on  account  of  rain 


I^alxir. 

Willows. 

Stone. 

Lumber. 

Nails 

and 

wire. 

Piles. 

No. 

8 

Timber 
12  by  12 
inches. 

Bolts. 

I  lour  K. 
6UK.  0 

ConU. 

208.3 

1,518.0 

1,029.6 

1,380.9 

116.8 

873.4 

Cn.  yiU. 

Ft.  B.  M. 

Lbs. 

Lin.  /I. 
240 

No. 
26 

7.078.0 

1,518 

68 

1.694 

8:^,200 

5,960 

3, 899. 0 

i28 

1,320 

198 

7,  l.^'>.  0 

78,720 

5,  MO 

240. 0 

1,286.0 

365 

476 

1.36-1 

21 

360 
2,680 

48 

1,201.0 

617 

8, 43r).  0 

3,190.9 

463 
22 
45 
88 

4 
28 

161  5 

1.000 

13,617 

9,023 

1,200 

50 
130 
100 

25 

800 
780 

45 

1,093.5 
<»9. 0 

48 

121 
104 

67.0 

111.5 

162. 0 

45:^.  0 

8«i2. 5 

1 1 

1 
1 

114.5 

80.0 

:«)S.  0 

444. 5 

1 

52.'>.  5 

1 

1,754.0 

1 

1 

1 .  808. 5 

1 

171.0 

' 

S55. 0 

i 

. 

20:5. 0 

; 

• 
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Where  used. 

Labor. 

Hour  9. 
H3.0 
635..') 

Willows. 

Stone. 

Lumber. 

Nails 

and 

wire. 

Piles. 
JVo. 

Timber 
12  by  12 
inches. 

Bolta 

Witness,    UniU'd  States   v. 
Geo.  W.  Bryan 

Cords. 

Ft.  B.  M. 

IJhs. 

Lin./L   '    AV». 

Rai.Minfir&nd  repairiu)^  otiiee. 
Wheeling  sand  under  oflloe. 

1 

400.0 
61.0 

::::::::::::""" 

Buildinff    stations,    South- 
west Pass 

Total 

40,9«6.5 

8,317.9 

5,633 

186,700     11.805 

757 

6,680 

1,156 

NAVIGATION   OF  THE  CHANNEL. 

Conditions  having  influence  on  ttie  navigation  of  the  channel  through  South  Fan 
remained  favorable  throughout  the  year.  Excepting  the  **mud  lumpe"  whidi 
api>eared  beyond  the  ends  of  the  jetties,  there  were  no  shoalings  in  the  channel 
which  menaced  navigation.  No  case  was  noted  of  any  vessel  grounding  in  the  paa 
so  seriously  as  to  require  assistance  or  cause  delay. 

There  were  practically  no  delays  to  commerce  caused  by  fogs.  Although  a  very 
strong  current  was  in  evidence  during  the  high  stage  of  the  river,  no  damage  was 
done  to  the  works  by  steamers. 

Five  outward-bound  steamers  went  aground  beyond  tlie  ends  of  the  jetties,  all 
cases  due  to  failure  to  make  the  sharp  turn  in  onler  to  keep  in  the  channel. 

During  the  fiscal  year  just  ended  the  following  deep-draft  steamships  navigated 
South  Pass: 

One  each  with  draft  of  28  feet  11  inches,  28  feet  6  inches,  28  feet  1  inch,  and  28 
feet;  2  with  draft  of  27.5  feet,  5  of  over  27  feet  and  less  than  27.5  feet,  7  drawing 
27  feet,  23  of  over  26  feet  and  less  than  27  feet,  and  12  drawing  26  feet.  A  total  d 
63  steamships  drawing  26  feet  or  more. 

Very  rei^pectfully,  your  o])edient  servant, 

E.  D.  Jones, 

Junior  Engineer. 

Lieut.  Col.  H.  M.  Adams, 

Corj)it  of  Engineers. 


S6. 


IMPROVEMENT  OF  BAYOU  LAFOURCHE,  T/)ULSIANA. 

No  work  was  done  during  the  past  fiscal  year,  a.s  a  dam  has  been 
constructed  across  the  head  of  the  bayou  by  State  levee  boards,  under 
authority  of  act  of  Congress  approved  June  13,  1902.  No  estimate 
for  additional  funds  for  this  improvement  is  submitted,  as  the  time 
for  the  removal  of  the  dam  has  been  extended  to  December,  1907,  by 
joint  resolution  of  Congress  approved  April  13,  1904. 

The  expenditures  during  the  year  were  for  expenses  incurred  in  the 
collection  of  commercial  statistics. 


Money  statemeriU 

July  1,  1903,  balance  unexpendtHl $2,122.15 

June  30,  1904,  amount  exiK^ndeil  during  lini^al  year 62. 8^ 

July  1,  1904,  iMilamre  uncxi>ended 2, 0B9.  S5 
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AB8TRACT  OF   APPROPRIATIONH. 


Jy  act  of  Congress — 

ApprovedJimc  13, 1878 $10,000 

Approved  March  3,  1879...  10,000 

Approved  June  14,  1880  . . .  6, 000 

Approve<l  Jul v  5,  1884 5, 000 

Of  Angupt  11,'1888 50,000 

Approved    September     19, 

1890 50,000 

Approved  July  13,  1892 50, 000 


By  act  of  Congresfl — 

Of  Aujrnatl8,  1894 1540,000 

PasHi^d  June  3,  1896 25, 000 

Approved    March    3,    1899 

( maintenance) 7,500 

Approved    June     13,    1902 

(maintenance) 7,500 

Total 260,000 


COMMERCIAL  STATISTICS. 

[From  January  1, 1903,  to  Decemlwr  31, 1903.  Inclnalvo.l 

Vessf.h  eiUering  and  (h'parthuj. 


etanevH 

dUnic  vewels. 
Krgun 


Total 


Draft  of  heaviest  vesnel:  I-ight,  2  feet;  loadeil,  9  feet. 


1 
Number. 

Trips. 

702 
800 

882 

Net  reKis- 

terea 
tonnage. 

1 

22 
20 
11 

71,463 

3.000 

126, 7H0 

rui          1.8M            200,243 

[erchandisc 

Jce 

otatoes  and  onions 


Dffar ... 
ioiwiwow 


Total. 


oal 

uel  oil 

lerchandific , 


SJiipmeui)*  and  receipts  by  uxiier. 


Tbtal 

Grand  total . 


ArticlcM. 


HHIPMENT8. 


RECKIITS. 


TOHH. 

2,397 

290 

3.705 

16,206 

10,620 

116 

Value. 

9181,416 

11.140 

97,626 

1,296,488 

361,080 

4,  MO 

33..S34 

1.952,389 

30,000 
14,186 
16.831 

126.000 
100.677 
865,825 

61,017 

1.092,602 

94,861 

3,044,891 

S  7. 

IMPROVEMENT  OF  BA\*OU  PLAtiUEMINE  AND  GRAND  RIVER  AND 

PIGEON  HAYOUS,  LOUISIANA. 

For  a  detailed  record  of  tlie  improvemcDte  see  Annual  Keport  of 
he  Chief  of  Engineers  for  189G,  pages  1496-1500;  for  1897,  pages 
759-1760;  for  1898,  pages  U71-1472;  for  1900,  pages  2251-2258; 
or  1901,  pages  1890-1S98;  for  1902,  pages  1334-1340;  for  1903,  pages 
289-1295. 
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The  river  and  harbor  act  of  June  3,  1896,  authorized  continuing 
contracts  to  be  entered  into  to  complete  the  project,  not  to  exceed 
$1,173,250,  exclusive  of  amounts  therein  and  previously  appropriated. 
This  entire  amount,  with  the  exception  of  $13,250,  has  since  been  appro- 
priated by  Congress. . 

For  convenience  of  reference  the  operations  are  given  under  sub- 
headings. 

PLAQUEMINE  LOCK. 

The  foundation  for  the  lock  was  completed  December  31,  1897, 
under  contract  with  E.  A.  Burriss,  dated  June  24,  1895. 

A  continuing  contract  for  construction  of  lock  and  excavating  for 
approaches  was  entered  into  with  Stewart  &  Co.,  of  St.  Louis,  Mo., 
on  May  28,  and  approved  June  17,  1898.  The  work  was  commenced 
in  August,  1898.  under  this  contract  the  floor  and  walls  of  the  lock 
were  constructed,  and  miter  sills,  inlet  pipes,  and  snubbing  hooks 
placed.  No  actual  work  was  done  under  tne  contract  after  November 
16,  1900.  By  direction  of  the  Chief  of  Engineers,  supplemental  con- 
tract was  entered  into  with  the  contractors  on  June  18,  and  approved 
by  the  Secretary  of  War,  June  24, 1903,  annulling  their  contract  upon 

Eayment  to  them  of  the  retained  percentages,  and  other  items  claimed 
y  them,  aggregating  $24,236.41. 

Contract  for  constructing  the  lock  gates  was  entered  into  on  Feb- 
ruary 8,  approved  February  19, 1904,  with  the  Penn  Bridge  Company, 
of  Beaver  Falls,  Pa.,  the  contract  time  for  completion  of  the  gates 
being  August  23,  1905.  No  work  on  the  ground  at  Plaquemine  had 
been  commenced  by  the  contractors  to  the  end  of  the  fiscal  year.  (It 
is  understood  that  working  and  detail  drawings  for  the  gates  have  been 
made  by  the  contractors,  and  preparations  made  for  constructing  the 
material  for  the  gates.) 

For  testing  purposes  100  tons  of  pig  iron  were  placed  on  one  pivot 
stone  of  the  gates  in  July ,  and  a  second  100  tons  on  another  pivot  stone 
in  November,  1901,  and  removed  in  May,  1902. 

Contract  was  entered  into  November  18,  approved  December  80, 
1899,  with  the  Otis  Elevator  Company,  of  New  York,  N.  Y.,  for  con- 
structing operating  machinery  and  power  house  for  the  lock,  to  be 
completed  within  the  six  months  after  date  of  notice  to  commence 
shall  have  been  given.  Notice  had  not  been  given  and  no  work  had 
been  done  under  this  contract  to  June  30,  1904.  The  commencement 
of  this  work  is  contingent  upon  the  progress  made  on  the  construction 
of  the  lock  gates. 

The  purchase  of  1.25  acres  of  land  on  the  north  side  of  the  river 
approach  to  the  lock  for  $3,500  and  0.31  acre  on  the  south  side  of  the 
river  approach  for  $4,000  was  completed  August  24,  1900.  This  land 
is  required  in  connection  with  the  construction  of  the  approaches  to 
the  lock. 

Bids  for  constructing  the  approaches  to  the  river  and  bayou  ends  of 
the  lock,  including  excavation  and  fill  behind  the  lock  walls,  were 
opened  August  18,  1903;  three  bids  were  received  and  rejected  as 
excessive.  Bids  were  again  invited,  to  be  opened  October  29,  190S. 
but  no  proposals  were  received.  By  authority  of  the  Chief  m 
Engineers,  tne  construction  of  the  approaches  will  be  postponed  until 
work  on  the  lock  gates  is  under  way. 


APPENDIX  T. 


IMPItflVEMKST  OF  HOMIKJUlTTlf  RIVKR.  MIWIWIPPl.  ANIl  <»F  CKR- 
TAIN  RIVKRS  AND  HARBORS  IN  SOUTHERN  UiUISlANA  AND  tUKrKRN 
TKXMt. 


RK/ttKT  FOR  Tilt:  FISCAI.  YEAR  ESUISd  JVXK  M>.  ISO4.  WITH  liTUHtl 
IttH-tllKSTN  RKI.ATISfl  Ti>  TIIK  WORKS.  'tFFUKRS  /,V  CIIARUK. 
VM'T.  t\  S.  RHitHWEU..  tliRl'S  itF  KSUISEERS.  ASl)  LIEVT.  CVI~ 
//.  M.  AliAMU,  WRJ'S  OF  E.WIXEERS. 


I.  Homochlttn  Rircr.  MMfrin;>i.  I  4.  Month  an<l  puxv  of  CUnvu-u  Itivi-r 

S.  Bogut'  Cliitlii,  (lirftinrlc  RtviT  anil  |  I^ituMana. 

BratiM>   Kklia,  Tickfaw   Hivrr  dtnl  .  r>.  .Inlitiwitix  ilay.w.  hxiiKiaiia. 

IrimiUritv.  aixl  Aiiiitv  Itivrr  ami  ,  i\.  Iti'tnuviiitt  wati-r  hvai'inthti  finni  Ij>n 

BajriM)  Mani-hai-.  I^niii-mria.  I  irUna  wali-n. 

3.  Clumnfl.   I«v.  ainl  imimi'  of    Ilavoii  ;  7.   MiMilhw  of  Salnm- an<1  NoIhw  rivi-r* 

Vrrniilion'  an>l    Mt-nii<>ntati  Uivi-r  Tpiax. 

■ml  tribabuiw,  Louioiaua.  H.  Sahiiic  Rhrr,  Tcxax. 

I  U.  llarboTat  SmIhiic  I-ww,  Tcxai-. 


10.  BaviHilimMpTi^,  I»iibiiana.  1:1.  Sa1>ini>  River.  l»Hinaiui  nri'l  Ti-xax. 

11.  KkbitM-  Uk<-  ami  Sabim-  aii<l  Snluti      n.  Tuiiiri)a1i'«  Ri\>T.  biiiioiiiiui. 

riTen,  Trian.  1   N.  Ituyou  Tiitri'.  l.ouiriaiiB. 


rMTKi)  Stat»:h  Kmjinkkk  OrncK, 

.V.-r  nrf..ini.  hi.,  .fun,  .Ml.  IfMi^. 


OsintEAL:  I  htvp  th«  honor  lo  sulmiit  hfrrwith  Hiimml  n>iKirt  of 

ZntioHH  fur  work«  of  rivor  nml  liiir>Kir  impnivciiictit  iiiiuvr  my 
rgeat  ihiN  ulfiiv  for  X\w  li-x-nl  yt-ur  t-ndin^  .luiu'  :ti>.  I'.mM. 


■erfttioHH  for  workx  of  rivi-r  nml  liiir>Kir  impnivcnu'ti 
[eat  ihiN  olfiiv  for  tlio  li-^-ttl  your  t-ndin^  .luii 
Verv  rr»ti>evtfullv,  voiiroUsIii-iit  wr^'Hiil. 

II.    M.    .\I.AMS. 
/./..(/.    r../..    r.,r/...  .;/■  A'/.;/// 

Brig.  (ipii.  A.  Mackkn/.ik, 

('A/./.;^'/./j.//«r./-.   /■.  N.  ,1. 
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for  these  funds  is  submitted.  Caving  also  took  place  in  the  river  bank 
about  4,000  feet  above  the  lock  site  in  November  and  December,  1903. 
It  is  believed  that  the  bank  at  this  locality  should  be  protected  by 
willow  mattresses  weighted  with  stone,  at  estimated  cost  of  $80,000. 

It  is  proposed  to  apply  the  available  balance  to  the  credit  of  this 
appropriation  in  completing  the  lock  and  approaches  and  dredging  in 
ifayou  Plaquemine. 

Money  statement. 

July  1,  1903,  balance  unexpended 1626,984.55 

June  30,  19(H,  amount  expended  during  fiscal  year 65, 726. 47 

July  1,  1904,  balance  unexpended 571,268.08 

July  1,  1904,  outstanding  liabilities 6,661.flO 

July  1,  1904,  balance  available 564,596.48 


July  1,  1904,  amount  covered  by  uncompleted  contracts 342, 184. 15 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 35,000.00 

SubuiittcHl  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  barber  act  of  1899. 


ABSTRACT  OP  APPROPRIATIONS. 


By  act  of  Congress — 

Of  August  11, 1888 1100,000 

Approved    September    19, 

1890 100,000 

Approved  July  13,  1892 . . .  150, 000 

Of  August  18, 1894 110, 000 

Of  June3, 1896 20,000 


By  sundry  civil  act  approved — 

June  4, 1897 $360,000 

March  3,  1899 400,000 

June  6, 1900 200,000 

March  3,  1901 210,000 

Total 1,640,000 


ABSTRACT  OF  CONTRACTS  IN  FORCE  DURING  THE  YEAR  ENDING   JUNE  30,  1904. 

For  constructing  operating  machinery  and  power  house  for  lock. 


Name  and  addreRs  of 
contractor. 

Dated. 

Approved. 

Date  of  beginning. 

Date  of  expiration. 

Otis  Elevator  Co.,  New 
<    York,  N.  Y. 

Nov.  18,1899 

Dec.  30,1899 

When  notice  shall  be 
given  to  the  con- 
tractor. 

Six  months  after  notioe 
to  commence  hai 
been  given. 

The  entire  work  to  be  completed  for  an  amount  of  $114,000. 
Notice  to  commence  had  not  been  given  and  no  work  had  l)een  done  up  to  June 
30,  1904. 

For  dredging  to  enlarge  the  Ited  of  Bayou  Plaquemine  from  tlie  railroad  bridge  to  detf 

mitcr  belmu  Dardennes  Bend. 


Name  and  addret-n  of  con- 
trnctor. 


Chas.  Clarke  &.  Co.,  Galvcfi- 
ton,  Tex. 


Dated. 


July  15,1899 


Approved. 


Sept.  13, 1899 


Date  of  begin- 
ning. 


Nov.  12,1899 


Date  of  expiration. 


June  80, 1901;  extended  to 
June  80. 1902;  Ume  limit 
waived. 
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Abont  1,027,609  cnbic  yards  of  material  to  l)e  removed;  contract  price,  13.98  cents 
per  cable  yard;  total  amount,  al)out  $143,645.70. 
A  total  of  411,2;{0  cubic  yards  of  material  ha<l  Iwen  removed  up  to  June  30,  1904. 

Fitr  dredging  FUit  Liikr  and  Bay  NatcheZy  (hand  liiver^  JAniisiana. 


Name  and  address  of  con- 
tractor. 


Chas.  Clarke  &  Co.,  Galves- 
ton, Tex. 


Dated. 


Apr.     3, 1902 


Appro  veil. 


May     1,1«W 


Date  of  begin- 
ning. 


Date  of  expiration. 


July    ft,  1902 


July   5.   1903;   time   limit 
waived. 


For  removing  369,198  cubic  yards  of  material;  contract  i>rice,  20  cents  per  cubic 
yard. 
Ck>ntract  comjileted  May  14,  1904. 

For  amMructing  lock  gates. 


Name  and  addretn  of  contractor. 


Penn  Bridge  Co.,  Beaver  Falls,  Pa. 


Dated. 


Feb.     8, 1904 


Appmved. 


Feb.  19,1904 


Date  of  be- 
ginning. 


May  23,1904 


Date  of  ex- 
piration. 


Aug.  23,1905 


Item.s. 


Approxi- 
mate 
quantities. 


Rivet  steel pounds. 

Soft  steel do . . . 

Medium  steel do 

Caststeel do — 

Cast  iron do — 

Bronxe do — 

Iron  pipe  for  walk linear  feet. . 

Timber  for  walk feet  B.  M . . 

Sluice  valves  for  gates number. . 

Completing  miter  sills do — 

Foxg€d  steel pounds.. 


105,000 

1,732.000 

20,870 

11G.496 

4,400 

1,320 

1.565 

1.273 

16 

6 

1,000 


Total 


Prices. 


SO.  06^1 

.10 
.(«( 
.06 
.60 
.12 
60.00M 
85.00 
450.00 
.lOi 


Amounts. 


$7,140.00 

117,776.00 

2,087.00 

9,902.16 

852.00 

792.00 

187,80 

76.88 

1. 360. 00 

2,250.00 

105.00 


142,028.84 


COMMERCIAL  STATISTICS   FROM   JANUARY    1,  1903,  TO   DECEMBER  31,  1903. 

VesHeh  entering  and  departing. 

Number 

Net  rejyristere<l  tonnage 

Draft  of  heaviest  vessel: 

Light feet. 

IxMded do.. 

Shipinents  and  receipts  by  vxiter. 


ia5 

3, 875 

6 
10 


Articles. 


SHIPMENTS. 

Merchandise 76,000 

Sugar  cane ,      40, 000 


Total 115.000 


Value. 


$1,800,000 
160,000 

1,960,000 


RECEIITS. 


Fish,  oysters,  fur.  nnd  produce 12, 500 

Coal  and  fuel 40,000 

Logs 135,000 


Total ,    187,500 


Grand  total I    302.500 


560,000 

180,000 

2,250,000 


2,980,000 


4,940,000 


Note.— At  present  no  vessels  are  engagc<l  in  regular  trade  on  Bayou  Plaquemine.  The  princiiftLl 
part  of  the  freight  is  handled  in  small  tluts.  There  is  no  way  of  determining  the  tonnage  or  number 
of  tilpa  made  by  each. 
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REPORT  OF  MR.  J.  I.  CX>NKLIN,  A8SI8TANT  ENGINEER. 

Plaquemine,  La.,  June  SO ^  1904, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  work  under  appropri- 
ations for  improving  Bayou  Plaquemine  and  Grand  River,  Ijouisiana,  in  cniuqge  of 
this  office,  for  the  fiscal  year  ending  June  30,  1904: 

Plaquemine  lock. — There  has  been  no  actual  construction  at  Plaquemine  during  the 
fiscal  year.  The  amount  of  work  previously  done  is  represented  by  the  following 
quantities: 

Excavation cubic  yards. .  29, 833 

Concrete do 80,832 

Granite cubic  feet. .  6, 072 

Cast  iron poiinda. .  129, 198 

Medium  steel do 6, 900 

High  steel ,  cast do 82, 266 

High  steel ,  forged do 15, 966 

Bronze do 024 

The  following  items  of  work  are  necessary  to  complete  the  Plaquemine  lock: 

1.  Construction  of  lock  gates. 

2.  Construction  of  power  house  and  operating  machinery. 

3.  Excavation  between  lock  and  railroad  bndge,  construction  of  approaches,  and 
fill  behind  lock  walls. 

The  work  included  in  the  first  two  items  is  provided  for  by  contract.  The  woik 
included  in  the  third  item  is  not  provided  for,  and  on  account  of  the  critical  relation 
of  the  work  to  the  annual  high  water  in  the  Mississippi  River  can  not  be  advante- 
geously  undertaken  until  work  in  the  first  two  items  is  done. 

In  view  of  the  fact  that  the  United  States  undertakes  to  keep  the  lock  chamber 
pumiwd  out  during  the  period  of  the  erection  of  the  gates  an  agreement  was  entered 
into  with  Henry  Nadler  for  furnishing  and  installing  a  pumi)ing  plant  at  the  bayon 
end  of  the  lock  comprising:  One  20-hor8epower  upright  boiler,  one  IS-horsepower 
horizontal  engine,  and  one  6-inch  centrifugal  pump.  The  price  for  this  plant  WH 
$l,a50. 

This  plant  was  completed  and  tested  April  30,  1904,  and  the  chamber  of  the  lode 
was  pumped  out.  There  was  at  the  time  of  commencing  17  feet  of  water  over  the 
lock  floor.  It  was  found  that  in  order  to  completely  drain  the  lock  chamber  it 
would  be  necessary  to  purchase  an  additional  pump  to  care  for  the  water  that  would 
not  drain  into  the  wellhole  on  account  of  settlement  of  sides  of  the  chamber.  The 
water  was  sufficiently  lowere<^l  so  that  levels  could  be  taken  on  June  8,  1904,  and 
there  w^as  found  veY-y  little  variation  in  the  levels  since  the  last  levels  were  taken  on 
June  15,  1902. 

The  walls  have  8prea<^l  apart  one-tenth  of  a  foot,  increasing  the  distance  from  cen- 
ter to  center  of  pivot.  As  soon  as  the  pump  is  installed  so  these  points  can  be  accQ- 
rately  located,  tne  exact  conditions  will  be  aetermined  and  provided  for  in  the  gates. 

Bank  protection. — During  the  extreme  low  water  of  December,  1903,  a  cave  devel- 
oped just  above  the  mattress  placeil  in  1901  and  1902.  The  cave  is  about  1,000  feet 
in  length.  There  should  l)e  placed  to  protect  this  point  mattresses  to  cover  an  areft 
1,300  by  400  feet,  and  connect  with  the  work  of  1901-2.  The  critical  need  of  this 
work,  as  also  the  work  recommended  in  last  annual  report  to  be  done  near  the 
position  of  Dike  3,  is  emphasize<l;  estimated  cost,  $115,000. 

Dredging  in  liaijim  Plaqiienxine. — There  is  included  in  the  contract  for  the  recUfioSr 
tion  of  Bavou  Plaquemine  1,027,509  cubic  vanls  of  excavation.  Up  to  July  1, 1908; 
there  had  been  taken  out  402,6:^0  cubic  yards  of  material.  Work  was  resumed  under 
this  contract  in  May,  1904,  the  contractor  bringing  to  the  work  the  dredges  Q€iu 
C.  M.  Shelley  and  dredge  No.  1  from  the  Grand  River  work. 

The  plan  followe<l  by  the  contractor  is  to  excavate  the  channel  with  the  dredge 
Shelleiff  tow  the  earth  in  scows  t^)  Dardennes  Bend,  ant^  redredge  the  material  imo 
the  dumping  ground  with  the  Xo.  I.  It  is  expected  later  to  redre<lge  the  materiel 
with  a  suction  dredge.  The  contrac^tor  is  not  yet  thoroughly  equipped  for  the  wo^ 
and  much  of  the  time  during  May  and  June,  1904,  has  been  used  in  getting  ready. 

Cnbioyaidn 

Work  done  in  May,  1904 8,000 

Work  done  in  June,  1904 5,000 

Dredging  in  Grand  River. — There  is  embraced  in  the  contract  for  excavating  A 
50-foot  channel  10  feet  deep,  with  perpendicular  sides,  in  Flat  Lake  and  Bay  Natchez 
369, 198  cubic  yards.    There  had  Ixjen  removed  to  June  30,  1903,  282,122  cubic 
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One  of  the  features  of  this  contract  was  that  the  material  excavated  phoold  be  placed 
at  least  300  feet  from  the  excavated  channel,  and  it  was  designeil  to  une  a  suction 
dredge  for  this  purpose,  as  the  depth  of  water  would  not  ailniit  of  the  use  of  dump 
800W8.  So  manv  larjje  cypress  stumps  were  encountered  in  the  l)ottora  of  the  cut 
that  the  use  of  the  suction  dre<lge  was  given  up,  and  the  contractor  constructed  an 
inclined  chute  on  scows  into  which  there  was  pumped  a  (5-inch  stream  of  water,  the 
material  being  place<l  in  the  chute  with  a  dipper  dredge.  This  method  worked  quite 
satiBfactorily  after  adjusting  the  incline  aiui  size  of  the  chute  to  the  conditions. 
•  Tlie  contract  was  completed  May  14,  1004,  and  a  channel  10  feet  in  depth  and  50 
feet  wide  is  provided  through  the  heretofore  shallow  fiats  through  Flat  I^ke  and 
Bay  Natchez.  Attention  is  called  to  the  fact  that  while  the  depth  of  this  channel  is 
ample,  the  60-foot  width  is  not  sufficient  to  make  the  channel  or  much  service  to  any 
amount  of  navi^tion,  and  it  is  also  dangerous  for  vessels  of  any  size  on  account  of 
serious  obstructions  in  the  form  of  stumps  that  reach  nearly  to  the  top  of  the  water, 
and  are  close  to  the  edge  of  the  cut.  To  be  of  pnu;tical  utility  the  channel  should  l)e 
125  feet  in  width,  the  width  provided  for  in  Bavou  Plmiuemme. 
The  following  is  a  summary  of  the  work  for  tlio  year: 

Cubic;  yards. 

July,  1903 17,288 

October,  1903 7,975 

November,  1903 8,550 

December,  1903 12,850 

Biarch,  1904 17,200 

April,  1904 18,175 

May,  1904 5,038 

Total 87,076 

Clearing  timber  from  banks  of  Grand  lUvfr. — The  reach  of  Cirand  River  from  Bayou 
Sorrel  to  the  lower  line  of  Chopin  plantation  is  very  narrow  and  swift,  and  the  hanks 
are  caving.  The  heavy  timl^er  was  so  clone  to  the  banks  of  the  stream  that  every 
time  a  cave  occurred  the  timber  falling  would  block  the  stream.  An  agreement  was 
made  with  J.  P.  Lapassade  to  cut  the  tim])er  back  on  both  banks  to  a  distance  of  60 
feet  at  a  price  per  mile  of  single  l>ank  of  $200.  The  work  wart  completed  Septeml)er 
26,  1903,  4.5  miles  having  been  cleared. 

Very  respectfully,  your  obedient  servant, 

J.  1.  CONKLIN, 

Asmtant  Engineer 
Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers, 


S  8. 
IMPROVEMENT  OF  HA  YOU  TP:CHE,  LOUISIANA. 

A  historj^  of  the  progress  of  the  work  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1896,  pages  1503  and  1504;  see 
also  Annual  Report  for  1897,  page  1764,  and  Annual  Report  for  1900, 
page  2260. 

No  work  of  improvement  was  undertaken  during  the  last  fiscal  year, 
the  funds  available  not  being  sufficient.  The  expenditures  made  dur- 
ing the  year  were  for  expenses  incurred  in  collecting  commercial 
statistics  and  for  mileage  in  connection  with  inspection  of  a  bridge. 

Bayou  Teche  is  an  important  commercial  stream  of  southern  Louis- 
iana, and  is  the  waterway  for  shipping  for  the  numerous  sugar,  rice, 
and  cotton  plantations  located  along  its  banks.  With  the  exception 
of  snags,  the  channel  is  in  a  fairly  good  condition  l>elow  New  Iberia, 
but  of  late  years  it  has  shoaled  considerably  between  New  Iberia  and  St. 
Martinville,  and  is  not  navigable  above  the  latter  point  except  during 
high-water  stages.  The  improvement  of  channel  accomplished  wiU 
not  be  a  permanent  one,  as  sunken  logs  and  fallen  trees  are  constantly 
forming  obstructions  which  will  require  removal,  and  the  large  drain- 
age ditches  emptying  into  the  bayou  fonii  shoals  at  their  mouths. 
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T3. 

IMPROVEMENT   OF    CHANNEL,  BAY,   AND    PAS8E8    OF  BAYOU    VEE- 
MILION,  AND  MERMENTAU  RIVER  AND  TRIBUTARIES,  LOUISIANA. 

(a)   channel,  bay,  and  passes  of  bayou  VERMILION. 

For  previous  projects  for  this  work  and  results  accomplished  there- 
under, see  Annual  Iteports  of  the  Chief  of  Engineers  for  1880,  page« 
1157-1105;   1883,  page  1107;  1887,  page  18J)8;  1891,  page  1856;  1893. 

age  1826;  181)5,  page  1700;  1809,  page  1850;  and  1903,  page  i:^i6. 
.^roject  for  maintenance  (1892)  was  approved  by  the  Secretary  of  War 
August  12,  1892. 

liie  project  approved  July  12,  1902,  provided  for  the  maintenance 
of  the  unprovement  by  tlie  removal  of  o!)structions  (snags,  logs,  etc.) 
from  the  nji\'ou  from  its  mouth  to  the  Southern  Pacific  Railway  brid|re. 
or  as  far  as  available  funds  would  permit,  the  work  to  be  done  by  tne 
hire  of  a  suitable*  snagging  plant. 

Under  the  contracts  with  Victor  von  Schoeler,  of  Franklin,  La., 
approved  ()ctol>er  30, 1902,  and  (emergency)  of  June  0, 1903,  the  bayou 
was  cleared  of  obstructions  and  overhanging  treei*  to  the  Southern 
Pacific  Railway  bridge  near  Lafayette,  La.,  which  work  was  completed 
November  4,  1908,  by  the  removal  of  520  overhanging  trees  and  ooS 
obstructions,  such  as  snags,  logs,  etc.  At  date  of  completion  of  this 
work  the  bayou  was  navigable  for  a  distance  of  00  miles  from  its  mouth, 
with  a  deptfi  averaging  from  4  to  12  feet  and  a  width  of  00  feet 

This  improvement,  however,  is  not  permanent,  and  it  is  estimated 
that  S2,0(X)  will  annually  l>e  re(iuired  for  the  maintenance  of  navigation 


over  this  stream. 


recjuii 
Minu'ii  si  at  inn  ( *//  f. 


July  1 ,  liHK^.  balaiUM'  unrxiH'inltHl fl.  L>74.«13 

iVroMiU'r  .SI,  I'.HKi,  aiiKMiiit  transfrrnMl  frnm  allutnu'iil  for  •'lmi)n)vin>j 
MtTiuentaii  Kivor  ami  trilnitarios.  I/»iiisiana" aX)J'' 


Jiint*  110,  liHVI.  aimmnt  cxix'inlnl  (liirinj;  li^ral  yi'ar  ... 
July  1,  l^HVl,  Ijalaiu'o  unrx|M'inif<l 


4.474.W 
4. 4:^7. 2< 


:w. «) 


Anmunt  that  can  N*  ]>n»tUal)ly  «'Xi)on<lo«l  in  lis<'al  year  «*iulin>r  Juiu*  'M\ 
VM)t\  for  iMair:trnan(«'  of  iinprovt-nirnt,  in  a«Mitioii  t«)  tlu'  )>alan<v 
uiu'Xim'ImUmI  July  1 .  liHM 2, (lOO.HO 

Submitted  in  rompliaiH'*'  with  nMjuin'iiiruts  of  sun«iry  civil  act  of  Juiu*  4, 
lSt»7,  an«l  of  strtii»n  7  «»f  the  riviT  and  liarhor  act  of  lS*Wt. 


\HM'»:.\<n    or    APrKol'KI.MIoNs. 

Bv  a<*t  of  Concn'sp — 

Approved  July  l.),  is'.rj $7. 

Pils.mh1  .\u>:uHt  is,  lst»4 i\ 

\\Vi<^'^\  JuiU':i.  IS'.kJ 1. 

Ai»prov*Ml  March  .*!.  1M»^« U. 

Approvitl  June  i:>.  1;H)J  lallottnli 9. 


'a* 


I)»Ht»niUT   'M,    UHK't.    amount    tnin^fiTnil    from   alititnicnt    i«»r    '•  Impri»\injr 
Mernu'iitau  Kiver  and  irihutaries,  l.i»ui-iana" 

Total 


'2\ 


0 


ti> 


•Ji^^ 


2\  l\ 


-0t) 


APPENDIX   T ^BEPOBT   OF   LIEUT.   COL.   ADAMS.  1905 

The  part  of  the  stream  which  is  navigable  has  been  improved  as  far 
practica])le,  but  will  require  the  removal  of  sujiken  logs  from  time 
tx>  time  unless  something  be  done  to  prevent  the  floating  of  loose  logs, 
"which  are  constantly  sinking  and  obstructing  the  river. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1904, 
available  funds  being  insufficient.  Such  expenditures  as  were  miade 
during  the  year  were  for  contingencies  and  administration. 

Money  statement, 

July  1,  1903,  balance  unexpended $323. 34 

June  30, 1904,  amount  expended  during  fiscal  year,  $20.65,  to  which  should 
be  added  $87.40  expended  during  fiscal  year  ending  June  30,  1903,  but 
not  reported 114.05 

July  1,  1904,  balance  unexpended 209. 29 

Amount  (estimated )  required  for  completion  of  existing  project 30, 000. 00 


AB8TKACT  OP   APPROPRIATIONS. 

By  act  of  Congress — 

Approved  September  19,  1890 $5,000 

Approved  July  13,  1892 5,000 

Of  August  18, 1894 5,000 

Passed  June3,  1896 5,000 

Approved  March  3,  1899 5,000 

Approved  June  13,  1892  (allotted) 3,000 

Total 28,000 


COMMERCIAL  KTATI8TICS. 


The  principal  business  of  this  stream  is  the  rafting  of  timber  for  sawmills  in  its 
immediate  vicinity,  and  during  the  year  ending  December  31, 1903,  about  44,950  pieces 
of  timber,  valued  at  about  $113,700,  were  floated. 


(b)  chefuncte  river  and  bogue  falia. 

For  previous  and  present  projects  for  this  work  see  Annual  Reports 
of  the  Chief  of  Engineers  for  1873,  page  634;  1880,  page  1182;  1884, 
page  1270;  1889,  page  1530;  1893,  page  1808;  1895,  page  1742;  1899, 
page  1834,  and  1903,  page  1301. 

No  work  was  done  during  the  past  fiscal  year,  there  being  no  funds 
available. 

Money  statement. 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement $3, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress — 

Approve<l  March  3,  1881 $1,500.00 

Pa88e<l  August  2,  1882 1,«5U0.00 

Appnned  August  5,  188<J 2,500.00 

Approved  Septeml)er  19,  1890 1,000.00 

Approved  July  13,  1892  (maintenance) 1, 000. 00 

Of  August  18,  1894  (maintenance) 1,000.00 

Passed  June  3,  1896  (maintenance) 1, 000. 00 

Approved  Marc!i  3,  18^)9  (maintenant^) 1, 000. 00 

Approved  June  13,  1902  (maintenance) 3, 000. 00 

13, 500. 00 
February  24, 1903,  amount  transferred  U)  allotment  for  "Improving  Amite 
River  and  Bayou  Manchac,  Louisiana" 1, 194. 01 

Total  balance ' 12,305.99 


CX)MMER(:iAL  STATISTIC*. 


No  commercial  statistics  were  available  for  the  calendar  year  ending  December  31, 
1903.  The  commerce  over  these  streams  cfjnsists  mainly  of  cotton,  cotton  seed,  hides, 
junk  and  old  iron,  charcoal,  miscellaneous  merchandise,  and  building  materials,  of 
which  about  130,000  tons,  valued  at  about  $400,000,  was  carried  by  6  steamers,  20 
sailing  vessels,  and  9  barges,  with  an  aggregate  tonnage  of  about  1,457  tons. 

(C)   TICKFAW  RIVER  AND   TRIBUTARIES,  LOUISIANA. 

For  previouH  and  prcvsent  projects  for  this  work  and  results  accom- 
plishedT  thereunder  see  Annual  Kepoi-ts  of  the  Chief  of  Engineers  for 
1880,  page  1184;  1892,  page  1484;  1893,  page  1811;  1897,  page  1758; 
1899,  page  1835;  and  1903,  page  1303. 

No  work  was  possible  during  the  past  fiscal  year  owing  to  the  insuf- 
ficiencv  of  funds. 

JUfmet/  statement. 

July  1, 1903,  balance  unexp<»u<leil $79.44 

July  1,  1904,  Imlance  unexi>en<lefl 79. 44 


Amount  that  can  be  profitably  exi>en(led  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  imi)rovement,  in  addition  to  the  balance 
unexpended  July  1. 1904 1, 000.00 

Submitted  in  compliance  with  requircmentH  of  Rundry  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  river  and  harlx)r  act  of  1899. 


ABSTJIACT  OF   API'BorRIATIONS. 

By  act  of  Congrctw — 

Approved  March  3,  1881 $2,000 

Passed  Aupust  2,  1882 2,000 

Approved  Augunt  5, 1886 2, 000 

Of  AuKUHtU,  1888 1,000 

Approval  September  19,  1890 1,000 

Approve<l  July  1 3,  1892  ( maintenance ) 1, 000 

Pasaed  August  18,  1884  (maintenance) 1, 000 

TasscMl  June  3,  1896  (maintenance) 1, 000 

Approved  March  3,  1 889  ( maintenance) 1, 000 

Approved  June  13,  1902  (maintenance) <»1, 000 

Total 13,000 

a  Allotted. 


APPENDIX   T REPORT    OF   LIEUT.   COL.    ADAMS.  1907 

COMMERCIAL  STATISTICS. 

No  detailed  commercial  statifltica  covering  the  traffic  over  this  stream  were  available 
for  the  calendar  year  endinj?  Deccml)er  31,  1903,  but  it  is  estimated  that  about  50,000 
tons  of  miscellaneous  freight,  consisting  principallv  of  luml>er,  staves,  wool,  hide^, 
logB,  cotton,  and  cotton  seed,  the  estimated  value  of  which  is  given  at  $215,000,  have 
been  transported  from  the  diffen;nt  points  on  this  river  and  its  tributaries.  Eight 
steamers,  11  sailing  vessels,  and  2  barges,  with  a  tonnage  of  about  450  tons,  were 
engaged  in  this  trade. 


(d)   AMITE   BIVER  AND  BAYOU   MANCHAC,  LOUISIANA. 

For  previous  projects  for  this  work  and  results  accomplished  there- 
under see  Annual  Keports  of  the  Chief  of  Engineers  for  1880,  page 
1157;  1883,  page  1105;  1884,  page  1263;  1889,  page  1529;  1891,  page 
1821;  1892,  page  1486;  1893,  page  1813;  1899,  page  1837;  and  1903, 
pa^e  1305. 

No  work  toward  the  removal  of  snags,  logs,  etc.,  that  have  accumu- 
lated in  this  river  and  Bayou  Manchac  has  been  done  during  the  past 
two  fiscal  years,  for  the  reason  that  the  available  funds  were  not 
safficient. 

It  is  estimated  that  $2,500  will  be  annually  required  to  maintain  the 

existing  improvement. 

Money  statement, 

July  1,  1903,  halance  unexpendeii $133.66 

Amount  deposite<i  to  the  credit  of  the  appropriation  by  Capt.  W.  L.  Fink, 
June  12,  1891 2.50 

136.16 
July  30,  1904,  amount  expended  during  fiscal  year .64 

July  1,  1904,  balance  unexpended 135. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 2, 500. 00 

Submitted  in  compliance  with  refjuirementa  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS. 

By  act  of  Congress — 

Approved  June  14, 1880 $8,000.00 

Approved  March  3,  1881 5,000.00 

Approved  Augii>»t  5,  1 886 2, 000. 00 

Of  August  11,  1888 5,000.00 

Approved  September  19,  1890 3,800.00 

Approved  July  13,  1892  ($1,500  for  maintenanw) 2, 500. 00 

Of  August  18,  1894  (maintenance) 2,500.00 

Passed  June  3,  1895  ( maintenance ) 2, 500. 00 

Approved  March  3, 18<.^  ( maintenance ) 2, 500. 00 

Approved  June  13, 1902  (maintenance) « 2, 500. 00 

36, 300. 00 
February  2*i,  1903,  amount  transferred  from  allotment  for  **  Improving 

Chefuncte  River  anrl  Bogue  Falia,  F.ouisiana" '.  1, 194. 01 

Total 37,494.01 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  calendar  year  ending  December  31,  1903,  were 
available,  but  it  is  lx»lieve<l  that  the  commerce  of  these  streams  was  about  the  same 
as  the  calendar  year  1902. 

«  Allotted. 


1912      BEPOBT   OF   THE   CHIEF   OF   ENGINESBS,  U.   8.   ABXY. 


COMMERCIAL  BTATISTICB  FROM  JANUARY  1,  1903,  tO  D. 

Vessels  entering  and  departing. 


31,1903. 


Clajn. 

Number. 

TriiM. 

tomufc 

Steamera 

6 

20 

6 

452 
184 

nn 

Sailinsr  vessels 

7,  a 

B&nrcM 

S.M 

Total i. 

82 

d95  ]           S.M 

1 

Draft  of  lieaviest  vessel:  Light,  6  feet;  loaded,  8  feet. 

Shipments  and  receipts  by  water. 


Articles. 


HIIII'MKNTH. 


Lumber 

Cotton  and  cotton  Heed 

(Virdwood,  ete 

Rice 


Total  HhipmentM 


rfx:fjpt8. 


Logs 

Merchandiw 
Fuel  oil 


Total  rec'clptH 
(irand  total  .. 


Tdns. 


ft,  625 
1,016 
8.000 
2,712 


17.856 


178.400 
1,400 
2,000 


176.800 


1M.156 


ValH. 


crr.m 

34,M 


iota 


TOStW 


T5. 

IMPROVKMKNT  OF  JOHXSONS  BAYOr,  I/)riSIAXA. 

For  present  proji^ct  for  tliis  work,  see  Anmial  Report  of  the  Chief  of 
Enj^ineers  for  liMKJ,  j)a^e  1811. 

No  work  was  done  during  the  liseal  year  ending  June  30,  1JH4. 
none  IxMHif  considered  neeessarv. 


Mtm*  \i  sfatt'iiirnt. 


July  1,  I'.HKS.  lKilan('(>  un(>x|M*nd<'d 
July  1,  liKM,  balaiuv  unoxiK.'iidi>4l 


$23S.6S 


ABSTKACT   t»K    Ari'KorKRVTlnN. 

By  art  nf  C'«ni.irrt»i»H  approved  Marcli  .'i,  1S*M» 


fS,.'ift) 


i-oMMKKilAL  KTATISTU-S    KKOM    .lANTARY    1    To    DKcKMItKU   lil,    BH.W. 

VtfM'h  nittTtntj  iiitil  <hjHtrtltifj. 


Class. 


NumU-r.      Trii*. 


SailinK  v«'?»»«rN. 


!•) 


.rjn 


AITKNUIX   T — KKIMKT   oK    UKl'T.  i*«>L.   AUAMS.  1*.U3 

Shipmriilji  ami  rtnifitji  f»ii  untiT. 

Arllrli<i.  T«ili".     ■    Valii<\ 

HHII  «l  M«. 

OKtiin  Miwl  II itt) III  -^Mtl 

Mrliiii^  Mini  k'nrili  II  inifk.   .   .  

Chilli' 

Hklt^  Aii'l  fiir^ .   .  .         ... 

Mlwi  MMiii-<iii« 

Total  «lit|iiiii-i>t< l.;i*7  1.1. im 

KKi  IIIITH. 

Mi*n-liiifi>liM'.  -jui  1  •.!■■• 

LuniUr....  l.uw  7.  -■• 

Ma^liiinn  -i"'  :•■■-•' 


-Jl> 

•ii.nno 

:«■! 

Iti.um 

NT. 

:t\ui» 

1 

4.INI> 

H 

!.«*» 

TutNl  r>«  <  IM-  i./-'  iV«M» 

itrnitil  tftHl    J. i"IJ  w, «« 

I 

T6. 

KKM<»VIN<J  TIIK  WATKK  IIYAriNTII.  UHISIANA. 

Tlio  nn'M'nt  prnjrct  f«»r  this  work.  iiiiHiilir<l  l»y  tlir  rivrr  iimi  ImrUir 
A4-t  of  .iiiiir  \\\^  r.*o:>,  providt^s  fur  tli<'  const nirt ion  of  ti  ImniI  ticti^l  up 
to  ii«lini(  of  <>\t4*nnin:ilin;^''  tli«*  plunts  Uy  chrniirul  nit'uns,  an<i  for  tli<* 
coiiMnirtion  nf  lo^  tNNini>  to  In*  umhI  as  Hiijnnrts  to  tin*  iNmt.     Tin* 

J»ro]«M-t  Hpprov«'(i  by  I  In*  SM-rrtarv  of  War  Auji'ust  1,  1Jm»'J,  pn>vi<li»?* 
or  tin*  (i«*^tru«*tion  of  watiT  liva«'intlis  in  Havini  IMaciurniim*,  (tnind 
Kivrr,  Fiat  Lake  and  Ii:iy  Natrhcz^  I^)uisiana:  this  was  ino<litii'fi  S*p 
tonilH*r  *Ji»,  ls»<ii\  to  |M»nnit  of  ni**-*'.vNary  r«*|>airstotln*  floating  loj;  Immuu 
at  tin*  mouth  of  Il:iyou  'r«rh(\  Louisiana,  and  it.s  o|x*rHti«in  for  two 
j'i*ars. 

Ft>r  n*>ult.s  Hrroniplishi*d  undor  thrso  proj<*(*ts  si*i*  Annual  l{(*|M)rt  of 
thi*Cliii*f  of  Kn^niHrr>  ftir  \WX  |m;rrN  i;M'J-i:U:<. 

Tin*  liiiiHint  riMitinihMl  o|H'nitionN  in  liayou  lMai|in*iniin*,  (Srand 
Kivrr,  Ifaivou  (fri»vM*trt«*,  and  ll:iv  Nat<*ln'/  until  Octolirr  l't».  I'.HiM, 
wln*n  o|N*nition*<  wrr«*  >iis|NMid(*d  for  tin*  >raM>n.  At  that  dat<>  thi*ri* 
Iwd  Im'imi  1i'i5,*^in»  piiJonN  of  thr  llarvr<<ta  choniiral  roni|Mnind  •*pniyrd 
ovi*r  an  ari*:i  fNtinmtiMi  at  1. sis.. *>•>*.'  Hi|iiar<*  yards  of  hyatMiitli^. 

With  fumls  alli»tt«'d  May  :!1,  I'.hi|,  ri*|mirs  \vi>n*  inaiii'  tn  tin*  li^nn*^ 
tt  N«*w  <)rli'an*«.  l«a..  for  putting'  thf  Iwrnt  in  nintlition  t«»  rr^-unn* 
(HienitionN.  ami  she  Irft  on  •luiir  L't*  for  Haxcut  IMatpn'niinr  t<»  U'^rjn 
tui*  spmyin^'' 4>f  tin*  iiyacinths  in  that  Htrrani. 

J/"/i'  //  .sttlft  tut  Itt , 

■ 

July  I.  r««.  ImLiif-*'  iiiii-xiHii.liil ?'•. «i'J::  ;:7 

mtviiiU-r  4.  \\^y.\.  HiiMiiiht  allitltt-il .'h^i  ia» 

Mav  :il.  IWM.  «iiii>iiiit  »lliiU«-<l \:^,\\\\  i«i 

JiUli*  :{l^  I*.4M.  Hliiiiiilit  r\|Nliilfil  ilurilii;  liM-:il  yi-;ir IM.  IlM  .:7 

July  I,  IWM.  )i.il.tini' iin*\iN'h«li-«i I'i.»fciiii»i 

July  I,  ItHM,  ••iitMaiflinir  iuliilitif^ I . \\\:  •*- 

July  I,  l'.«M,  UiIaiiii-aMiiIiiMi- I  '..•.i.'.:  Vi 

|AiiH»unt  ihal  •'an  In*  iirnliliiMy  f\|ifM<li<l  il'iriiiL'  fi-ial  >«-ar  •  ii'liiii;  .Imt.i- 

.'HI.  n«iii.  in  a«l«iili'iii  t«t  111*' lularui- Hill  \|fifli>l  Jntv   I.  I'«il l^t,  iiihi  i<i 

|HulMiiitii^l  ill  iiiiii|tliaiiiv  with  n^iiiin'int'iit.**  ••!  -uii«lr\  rivii  ai  t  fj  .liim- 
4,  IMC. 


1910   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8. 

ABSTRACT  OF  APPBOPRIATIONB. 

By  act  of  Conjrress — 

ApproverlJuly  13,  1892 97,600.00 

Pasffled  August  18,  1894 5,000.00 

PaflPe<iJune3,  1896 5,000.00 

Approved  March  3,  18i>9 B,116.S 

ApprovedJune  13,  1902 2,50a00 

26,115.25 

December  31,  1903,  amouut  transferred  to  allotment  for  "Improving 

channel,  bay,  and  passes  of  Bayou  Veniiilion,  I^Miisiana" .  200.00 

Total  balance 25,915.25 


CX)MMERCIAL  BTATIHTICV   FROM  JANUARY   1,  1903,  TO   DECEMBER   31,  1903. 

Vesseh  entering  and  dejHirt'mg, 


Claiw. 


SteamcTR 


Total 


Draft  of  heaviest  vessel:  Light,  2  feet;  loaded,  6  feet. 

Shipments  and  receipts  by  UHiter. 


Number. 

Trips. 

• 

7 
9 

180 
78 

16 

208 

NetrKb- 
tered 

tOUHfC: 
1,M 


%m 


Articles. 


SHIPMEXTR. 


Rice , 

Cotton  and  cotton  Meed 

Cattle 

Bnish,  corriwood,  ahelht,  uto. 
HideHand  furx 


Value. 


Total  shipmcntji I      22,220 

RECEIPTS. 


Fnol  oil 

Ix>gN  and  lumber 

MurchandiHe.  flour,  and  feed 

(V)al 

Machinery  nnd  iron 


Total  receipts 
Grand  total ... 


8.400 

29,000 

2,500 

1,190 

380 


41.470 


63,090 


912.361 


ss.m 

8S,0OB 
lAOOO 


328,W 


],23Si»7» 


T4. 


IMPROVEMENT  OF  MOUTH    AND    PASSES    OF  CALC^ASIEU  RIVER, 

U)UISrANA. 

For  previous  projects  for  this  work  and  results  accomplished  there- 
under see  Annual  Reports  of  the  Chief  of  Enj^ineers  for  1871,  page  558; 
1872,  page  61;  1881,  pages  1302-1304:  18S2,  page  1387;  1886,  page 
1277;  1887,  pages  1379-1403;  1895,  page  1772;  1900,  page  2266;  and 
1903,  page  1309. 


APPENDIX  T — ^EEPOBT   OF  LIEUT.  COL.  ADAMS.  1911 

The  present  project  for  this  work  was  approved  July  3,  1902,  and 
provides  for  redredging  the  channel  through  the  inner  pass  to  its 
original  depth  of  8  feet,  and  repairing  the  revetment  built  to  prevent 
the  return  of  the  dredged  material;  also  the  repairs  to  and  extension 
of  the  east  jetty. 

The  above  project  was  submitted  to  cover  the  -expenditure  of 
$75,000  appropriated  June  13,  1902,  which,  together  with  an  unex- 
pended balance  of  $498.87,  made  the  siun  of  $75,498.87  available  for 
this  work. 

That  portion  of  the  present  project  relating  to  redredging  the  exist- 
ing channel  was  completed  at  aate  of  last  annual  report.  Nothing  was 
done  during  the  past  fiscal  year  on  the  work  of  repairs  to  and  exten- 
sion of  the  east  jetty.  Expenditures  made  during  the  year  have  been 
for  administration,  contingencies,  and  necessary  examinations. 

Money  stateineiit. 

July  1,  1903,  balance  unexpended ^60,286.22 

Jane  30,  1904,  amount  expended  during  fiscal  year 329. 51 

July  1,  1904,  balance  unexpended 59, 956. 71 


July  1,  1904,  amount  (estimated)  covered  by  uncompleted  contract 65, 000. 00 


Amount  (estimated)  required  for  completion  of  present  project 242, 681. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  189^^. 


ABSTRACT  OF   APPROPRIATIONS. 

Bv  act  of  Congress — 

Approved  June  10, 1872 $15,000 

Approved  March  3,  1881 15,000 

Passed  August  2,  1882 10,000 

Approved  July  5,  1884 6,500 

Of  August  11,  1888 10,000 

Approved  Septeml)er  19,  1890 75,000 

Approved  June  13,  1892 100,000 

Paf«ed  August  18,  1894 90,000 

Passed  June  3,  1896 80,000 

Approved  March  3,  1899 35,000 

Approved  June  13,  1902 75,000 

Total 511,500 


ABSTRACT  OP  CONTRACT  IN   FORCE  DURING   FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Name  and  address  of  contractor:  John  Short,  St.  Louis,  Mo. 
Work:  Repairs  to  and  extension  of  east  jetty  at  Calcasieu  Pass,  La. 
Contract  prices:  Brush  mattress  in  place,  95  cents  per  square  yard;  riprap  stone 
in  place,  i?2.50  per  ton;  granite  blocks  m  place,  $1.50  each. 
Total  approximate  amount  covered  by  contract:  155,000. 
Dated:  October  10,  1902. 
Approved:  November  15,  1902. 
Date  of  expiration:  November  19,  1903;  time  limit  waived. 


1914      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.   ARMT. 

ABSTRACT  OF  APPROPRIATION  AND  ALLOTXEZVTB. 

By  act  of  Congress  approved  March  3,  1899 $%,OUi> 

Allotted  August  6, 19()2 18,0(» 

Allotted  September  26, 1902 1,4*» 

Allotted  Decemlxir  4,  1903 W 

Allotted  May  31,  1904,  act  of  April  28,  1904 15.000 

Total 70.  WO 


T  7. 

IMPKOVEMKXT  OF  THE  MOUTHS  OF  THE  SABINE  AND  NECHES 

RIVERS,  TEXAS. 

For  previous  projects  for  this  work  and  for  improving  Neches  River, 
Texas,  see  Annual  Reports  of  the  Chief  of  Engineers  for  1878,  pa|^ 
611;  1870,  page  009;  1880,  page  1202;  1887,  i)age  1384;  1897,  page 
1780;  10(M),  nage  2274;  and  1903,  pap  1314. 

Under  authority  of  the  Chief  of  Lngineers  dated  January  25,  19W. 
a  survey  was  made  February  13,  1004,  and  a  project  submitted  April 
23,  lOoi,  covering  the  estimated  cost  for  constructing  the  proposed 
barge  channel  through  Sjibine  I^iike,  connecting  the  iSabine  and  Nechft* 
rivers  with  Taylors  I^iyou.  This  project  was  approved  by  the  W»r 
Demrtment  May  ♦>,  1004,  and  proposals  for  the  wort  have  been  invited, 
to  ne  o|x*ned  July  18,  1004. 

rnd(U'  this  j)roj(»ct  it  is  proposed  to  exmvate  a  channel  8  feet  deep 
and  100  foct  wide  from  the  mouth  of  the  Sabine  Riv(»r  into  Sabine  Lake, 
tlirnce  gciu'rally  pirullel  to  the  shore  line  to  a  t)oint  opposite  Port 
Arthur,  and  thence  into  Taylors  Hayoii.  A  channel  of  the  same 
dimensions  is  to  be  dredged  from  tli(»  mouth  of  the  Neches  River,  fol- 
lowing the  present  channel  and  making  connection  with  the  channel 
alcove  described.  Tlu»  estimated  cost  of  the  proposed  work,  to  Ih^  done 
und(»r  contract,  is  J?125jM)0. 

July  1,  MMKJ.  lialaiict'  nm'XiM'ndt*d ?12.'S,074.  '^ 

.luiir  :J().  I*.HM,  iiiiiount  t'X|K'MiliMl  during  lisral  ymr 1*0.  -^ 

July  1.  HKM,  Uiiaiin*  unexiMMidi-^l 125,  U>4.  - 


AllSTKAtT   oK    .\l'I'i:«»|'KIATH)NS. 


Bv  act  t»f  Con^rrt'jis  ap|)r<>vi»<l — 

Manh;5.  isw ?10,OOC^ 

June  13.  IIMVJ 12:>,Uir ^ 

Total i:«, OOC^ 


APPENDIX   T — BKPOBT   OF   LIEUT.   COL.  ADAMS. 


1913 


Shipmetits  and  receipU  by  water. 


Articles. 

Tons. 

Value. 

Ootton  and  cotton  seed 

SHIPMENTS. 

200 

800 

876 

4 

8 

914,000 

Jfelons  and  irarden  truck 

10,000 

Cattle 

36,000 

Hide8  and  furs 

4,000 

U  iscellaneous 

1,000 

Total  Bhioments 

1,387 

64,000 

BECEIPTS. 

Merchandise 

200 

1,000 

25 

16,000 

LnmbfT ,  -, --  -r 

7,500 

Machinery 

2,600 

Total  receipts 

i.225 

26,000 

Grand  total 

2,612 

89,000 

T6. 

REMOVING  THE  WATER  HYACINTH,  LOUISIANA. 

The  present  project  for  this  work,  modified  by  the  river  and  harbor 
act  of  June  13,  1902,  provides  for  the  construction  of  a  boat  fitted  up 
to  admit  of  exterminating  the  plants  by  chemical  means,  and  for  the 
construction  of  log  booms  to  be  used  as  adjuncts  to  the  boat.     The 

S project  approved  by  the  Secretary  of  War  August  1,  1902,  provides 
or  the  destruction  of  water  hyacinths  in  Bayou  Plaquemine,  Grand 
River,  Flat  Lake,  and  Bay  Natchez,  Louisiana;  this  was  modified  Sep- 
tember 26, 1902,  to  permit  of  necessary  repairs  to  the  floating  log  boom 
at  the  mouth  of  Ba^^ou  Teche,  Louisiana,  and  its  operation  for  two 
years. 

For  results  accomplished  under  these  projects  see  Annual  Report  of 
the  Chief  of  Engineers  for  1903,  pages  1312-1313. 

The  Bainos  continued  operations  in  Bayou  Plaquemine,  Grand 
River,  Bayou  Grossetete,  and  Bay  Natchez  until  October  26, 1903, 
when  operations  were  suspended  for  the  season.  At  that  date  there 
had  been  165,800  gallons  of  the  Harvesta  chemical  compound  sprayed 
over  an  area  estimated  at  1,818,362  square  yards  of  hvacinths. 

With  funds  allotted  May  31,  1904,  repairs  were  made  to  the  Ramos 
at  New  Orleans,  La.,  for  putting  the  boat  in  condition  to  resume 
operations,  and  she  left  on  June  29  for  Bayou  Plaquemine  to  begin 
the  spraying  of  the  hyacinths  in  that  stream. 

Money  statement. 

July  1,  1903,  balance  unexpended $9,623.37 

Deceml>er4,  19()3,  amount  allotted 500.00 

May  31,  1904,  amount  allotted 15,000.00 

25,123.37 
June  I^,  1?K)4,  amount  expended  during  fiscal  year 10, 123. 37 

July  1,  1904,  balance  unexpended 15,000.00 

July  1.  1904,  outstanding  liabilities 1,042.88 

July  1,  1904,  balance  available 13,957.12 

I  Amount  that  can  be  profitably  expended  during  fiscal  year  ending  June 
;W,  190(),  in  addition  to  the 'balance  unexpended  July  1,  1904 20,000.00 
Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of  June 
4, 1897. 


1916   REPOBT  OF  THE  CHIEF  OF  EKGINEBB8,  V.   8. 


COMHEKCIAL  KTATISTICS  FROM   JANUABY   1   fO  DBCBMBBB  31 ,  1903. 

Ve^nels  entering  and  departing. 


Clash. 

Number. 

Tripfc 

Mcf«d 

StPHincrH 

6 

7 

12 

8S2 

64 

300 

1.M 

KiLlliniT  vesHols 

LM 

BanrcH - 

IBLfll 

Total 

25 

706 

M.se 

Rico 

Cattle 

Brick.  Hand,  and  hIicIIm. 

Liimbfr 

Mi»*cellanoouH 


Total  Hhipiucnts 


Machinerj*,  Iron,  etc. 

FlK'loil 

Men'handisi' 

MlwrellaneoiiM. 


Shipments  and  receipts  hy  water. 


Articleu. 


81IIPMENT8. 


REf'EIKTH. 


i.ieo 

844 

27.000 
1.000 


100 
1,176 
260 
160 
LoKH 292,421 


81.. VU 


Total  receipts I    2»I.177 


Total  fthipmeiits  and  receipts |    325, 761 


Valoe. 


MM 

42,  W 

6,]SI 

13&.W 
2a.M 


2sa» 


16.  «i 

«.» 
19.  W 

4W.MI 


4)!C2.:«I 


743.  ti» 


IMPKOVKMKXT  OF  HAKHOK  AT  SABINE  PASS,  TEXAS. 

P\)r  previous  luid  prosont  i)rojocts  and  iv^^ults  accomplished  there- 
under, sec  Annual  Ut»ports  of  the  Chief  of  Kn^rinoers  for  187;'),  pjij!© 
1>47:  1S77,  patr<^  T;");  isTM,  pajre  <ioi>:  iss-j,  pajros  148r,-14:37;  I8s8,  pajje 
l(>54;  ISta,  pi^re.s  ls:n-is;ir>:  Isim;,  j)a<re  lsi4;  lsi»s,  paj^o  \AS2\  IsW*- 
pjijr^vs  185t)-18()2;  r,HM>,  pa«rrs  i^i^7<;-2277:  li»Ol.  paj^es  1JU2-1JU8,  aii^ 

ijMKi,  pa«rcs  1317-  i:;is. 

The  dredtre  Suhhir  was  oiwnited  in  the  channel  Ix^twetMi  the  jetlie'^ 
from  August  V.K  IIMK-J,  to  Januarv  \\K  r.M>4,  with  lUHessarv  interruj^^ 
tions  for  reiMiirs  to  machinery,  et<'..  antl  on  tin*  latter  (hite  was  sent  t^-^ 
the  South  Pass  of  the  Mississippi  Hiver  under  authority  of  the  Chie^ 
of  Kn^ineers  for  enierjrency  work  at  that  locality.  The  Sithitt,  ivtunuK:::^ 
to  Sal>ine  Pass  on  March  1<»,  11*04,  and  contimied  operations  dred^inj^ 
in  the  channel  hetwtHMi  the  jetties  until  May  12.  ll*o4,  on  whieh  dati^** 
the  dredj^e  was  .sent  to  New  C)rleans,  La.,  for  n»pairs  to  her  machiiierr" 
rendered  neeessarv  by  tin*  ac(*idental  hreakin<r  of  iier  starboard  shaft. 

Up  to  ami  includin<^''  the  la>t-named  datt»  the  dred^re  had  n»moved 
and  carried  out  to  sea  'jr>4,*JM>  euhic  varils  of  material,  at  a  total  cost 
of  J?l«J,74.*i.:itJ,  or  «^..^s  cents  ner  cuhii-  yard.  The  pre^'iit  availal>lo 
depth  of  the  channel  at  mean  low  tide  is  :i:U  feet. 

It  is  not  iKdievi^l  that  a  (h»i)th  of  2"^  feet  can  he  maintained  throuj^'h- 
out  the  jetty  channel  until  the  jetties  are  raised  to  the  levt»l  of  mean 
hijifh  water. 


APPENDIX   T — BEPOKT   OF   LIEUT.  COL.  ADAMS. 


1915 


CX>MM£RCIAL  STATISTICS}   FROM   JANUARY   1   TO   DECEMBER  31,  1903. 

Vessels  entering  and  departing. 


Class. 

Number. 

Trips. 

Net  reflis- 

terea 
tonnage. 

Steamers 

15 
12 

280 
335 

8,845 

BAnres 

45,695 

Total 

27 

615 

49,540 

Draft  of  heaviest  vessel:  Light,  4  feet;  loaded,  6  feet. 

Shipments  and  receipts  by  water. 


Articles. 


SHIPMENTS 

Sand  and  shells 

lAimber 

Fuel  oil 

Fresh  water 

Wood 

Miscellaneous 

Total  shipments 

RECEIPTS. 

Logs 

Merchandise 

Miscellaneous 

Total  receipts 

Total  shipments  and  receipts 


Tons. 


60,000 
10,000 
81,560 

1,512 
800 

1,000 


104,872 


45,000 

800 

1,000 


46,800 


151,672 


Value. 


190,000 

60,000 

90,170 

6,060 

2,400 

20,000 


258,620 


80,000 
60,000 
20,000 


160,000 


418,620 


T8. 

IMPROVEMENT  OF  SABINE  RIVER,  TEXAS. 

For  previous  and  present  projects  for  this  work  and  results  accom- 
plished thereunder,  see  Annual  Reports  of  the  Chief  of  Engineers  for 
1873,  page  881;  1879,  page  904;  1880,  page  1196;  1886,  page  1287; 
1892,  page  1510;  1893,  page  1836;  1895,  page  1779;  1897,  page  1773; 
1899,  page  1857;  1900,  .page  2274,  and  1903,  pa^e  1316. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1904. 

Money  statement, 

July  1,  1903,  balance  unexpended $161.67 

July  1,  1904,  balance  unexpended 161. 67 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  of  Congress — 

Approved  June  10,  1872  (allotted) $2,700 

Approved  June  18,  1878 10,000 

Approved  March  3,  1879 6,000 

Approved  June  14,  1880 6,000 

Approved  March  3,  1881 7,000 

Pafssed  August  2, 1882 4,000 

Approved  July  13,  1892 5,000 

Passed  August  18,  1894 5,000 

'  Passed  June  3,1 8Wi 2,000 

Approved  March  3,  1899  (maintenance) 2, 000 

Amount  allotted  bv  sundry  civil  act  of  March  2, 1895,  from  appropriation 

of  August  18,  1894,  for  *•  improving  Sabine  Pass,  Texas'* 4,000 

ToUil 52,700 


1918   REPORT  OF  TH£  CHIEF  OF  ENGIKEERS,  U.  8. 

Bv  act  of  CongresR — Continued. 

Approved  SepU?inl)er  19,  1890 $300,0nn.no 

Approval  .hilv  13,  1892 aiO,0IKI.UU 

Of  Augui*t  18,"l894 0271,0(10.00 

Of  June:^,  189« 75,000.00 

ApprovtKlJune  4,  1897  (sundry  civil) 480,000.00 

Approve<l  June  1,  1898  (giundry  civil) 400,000.00 

Approve<l  March  3,  1899  (sundry  civil) 264.000.00 

Ai)proved  March  8,  1 899  ( river  and  harbor) 150, 000. 00 

Approved  June  6.  1900  (sundry  civil) 36,000.00 

Approve<l  June  6,  19(K)  (emcrgenci<»8  in  river  and  harbor  works) 

(allotted) 10,000.00 

Approved  June  18,  1902  (river  and  harbor) 185,000.00 

Total 3,639,750.00 

Revcrteii  to  Treasury  from  act  of  June  4,  1 897 16, 297.  W 

Ket  total 3,623,452.97 


AUSTRA<T  OF  CONTRACT  IV    FORCE. 

Name  and  address  of  contractor:  John  Short,  St.  I»uiH,  Mo. 

Work:  ReiMiirs  to  and  extennion  of  ew*X  jetty. 

Contract  price:  Kipnip  stf)ntj  in  i»la<v,  $2.50  jK^r  ton. 

Total  approximate  amount  covered  bv  contract:  $1>5,00(). 

T)ate<l:  October  10,  1W2. 

Approve<l:  NovemUT  15,  1?K)2. 

Date  of  expirati(m:  Novemlwr  19,  1?HKJ;  time  limit  waivtJ. 


COMMKKCIXL  STATISTIO*    KKoM    .lANlAKV    1    Tn    I>K<'KMI{KK   81,     MHJS. 

Vi'»»tU  nihrlntj  ninl  ih fHtrtiiuj. 

Clii-s  NuiiiImt.      TriiM*.       u-nit  I* 

I      limp"  - 

Stniinrrv .VJ    ^ 

Siiihiiir  x'-oil-. 11      — 

Bariri'M '.\\    - 

T.ital ".M  r»s|  (9», 

Praft  «»f  lit'avH-*'!  vcsm'1:   I.iirht.  l'il«T!;  luadrd,  iM.S  Nm-I. 

"TIm'  total  amount  of  this  a|»propriation  was  nri^Miially  ^l*7.'>.(hm».  Imt  of  thin  iii 
$4,(HM>  wa.'*  allnttiHl  l»y  sundry  rixil  art  «»f  Marrli  2.  |s<r>.  fur  dn-dirini:  throu^li  a  \ 
at  thi*  month  of  tin*  Sabiiit*  Itivcr.  Ti-xas,  and  \va>cxpi'ndcd  «»m  tliat  improvcnu' 


APPENDIX   T BEPOBT   OF   LIEUT.  COL.  ADAMS.  1917 

Repairs  to  eastietty. — Work  under  the  contract  approved  November 
15,  1902,  with  John  Shorty  of  St.  Louis,  Mo.,  was  commenced  August 
5,  1903,  and  continued  with  slight  interruptions,  due  to  scarcity  of 
rock,  rough  weather,  accidents  to  contractor's  plant,  etc. ,  until  May  2, 
1904,  when  work  was  entirely  suspended  owing  to  financial  troubles  of 
the  contractor.  To  the  end  of  the  fiscal  year  operations  had  not  been 
resumed,  but  it  is  expected  that  thev  will  be  at  an  early  date. 

During  the  period  above  specifiea  28,143  tons  of  heavy  riprap  stone 
were  placed  in  the  three  breaks  in  the  east  jetty,  leaving  about  10,000 
tons  still  to  be  placed  to  complete  the  work  in  accondance  with  the 
terms  of  existing  contract.  The  sum  of  $63,364.43  had  been  expended 
under  this  contract  to  the  end  of  the  fiscal  year. 

During  the  past  fiscal  year  a  survey  from  the  Gulf  of  Mexico  to 
Sabine  Lake  was  completed;  also  a  survey  for  a  new  harbor  line,  the 
latter  being  approved  by  the  Secretary  of  War  August  12,  1903.  A 
map  of  the  survey  of  Sabine  Pass,  from  the  Gulf  of  Mexico  to  Sabine 
Lake,  showing  soundings  throughout  the  Pass  and  jetties,  is  here- 
with; also  report  of  Mr.  F.  F.  Axtell,  junior  engineer. 

Money  statement. 

July  1,  1903,  balance  unexpended «$142,393.18 

Aagust  24,  1903,  amount  deposited  to  credit  of  the  appropriation 14. 38 

142, 407. 56 
June  30,  1904,  amount  expended  during  fiscal  year 86, 020. 96 

July  1,  1904,  balance  unexpended 66,386.61 

July  1,  1904,  outstanding  liabilities 10,836.55 

July  1,  1904,  balance  available 45,550.06 


July  1,  1904,  amount  (estimated)  covered  by  uncompleted  contract...        25,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 1, 016, 573. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  work  of  improvement $500, 000. 00 

For  maintenance  of  improvement 30, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


530, 000. 00 


ABSTRACT  OP   APPROPRIATIONS. 

By  act  of  Congress: 

From  act  approved  August  30,  1852  (survey ) $5, 000. 00 

Allotted  from  act  approved  June  10,  1873  (survey) 2, 000. 00 

By  act  of  Congress — 

Approve<l  March  3,  1875 20,000.00 

Approved  August  14,  1876 38, 000. 00 

Approved  June  18,  1878  (allotted) 30,000.00 

Approved  March  3,  1879 25,000.00 

Approved  June  14,  1 880 50, 000. 00 

Approved  March  3,  1881 150,000.00 

Approved  August  2,  1882 150,000.00 

Approval  Julv  5,  1884 200,000.00 

Approved  August  5,  188(5 198,750.00 

Of  August  11,  1888 250,000.00 

«  Amount  given  in  annual  report  for  1903  as  balance  unexpended  July  1,  1903,  is 
incorrect.  Treasury  settlement  No.  143654,  for  58  cents,  not  having  been  deducted. 


1918   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Bv  aitt  of  Conjrresp — Continued. 

Approved  Septcmlwr  19,  1890 $300,000.00 

ApprovetlJuly  18.  1892 350.000.00 

Of  August  18,  1894 a271, 000.00 

Of  Junc3,  1896 75,000.00 

Approvc<lJune  4,  1897  (sundry  civil) 480,000.00 

ApprovetlJune  1,  1898  (sundry  civil) 400,000.00 

Approved  March  3,  1899  (sundry  civil) 264,000.00 

Approved  March  3.  1899  (river  and  harbor) 150,000.00 

Approved  June  6,  1900  (sundry  civil) :^,000.00 

Approved  June  6,  1900  (emergencies  in  river  and  harlwr  works) 

(allotted) 10,000.00 

Approved  June  13,  1902  (river  and  harbor) 185,000.00 

Total 3,639,750.00 

Reverted  to  Treasury  from  act  of  June  4,  1897 16, 297. 08 

Ket  total 3,623,462.97 


ABHTKACT  OF  CON'TRAOT   IV    KORfE. 

Name  and  address  of  contractor:  John  »Short,  St.  Louis,  Mo. 

Work:  Repairs  to  and  extension  of  east  jetty. 

Contract  price:  Riprap  stone  in  i)lace,  $2.50  jht  ton. 

Total  approximate  amount  covered  by  contract:  $95,000. 

Dated:  October  10,  1902. 

Approved:  Novemlx^r  15,  1902. 

Date  of  expiration:  November  19,  1003;  time  limit  waived. 


CX)HMl!U<C[AL  HTATIHTK'H   FROM   JANUARY   1    TO   ]>E(:£MRER  31,    11K)3. 


Vesst'li*  enterimj  and  dt'^mriing. 


("lasH. 


Steamers 

HailiiiK  vcan-'ls. 
Burnres 


ToUil 


NuinlKT. 

Trip«. 

tcrcd  tqp- 
nage. 

52 

11 

31 

91 

Ml 

698.377 

Draft  of  heaviest  vt»j<.sel:  I-iglit,  10  feet;  loade<l,  24.8  feet. 


''The  total  amount  of  thin  ap])r()priation  was  originally  $275,000,  but  of  this  sum 
$4,000  was  allotteil  l)y  sun<lry  <'ivil  act  of  March  2,  1895,  for  drtMl^jin^r  through  a  bar 
at  the  mouth  of  the  Sabine  River,  Texiis,  and  was  expended  on  that  improvement 


i  ■■ 


1 


% 


i 


•    AFFElfBIX  T — ^BEPOBT   OF  LIEUT.  COL.  ADAMS. 


Table  ofaximuths  and  distances — Continued. 


1921 


WntD.  station^ 


Old  Town 


fiDKt  DowUng. 


Jimkeryllle. 


TbxmI. 


LoalfllAnal. 


Tttas2. 


TezM4. 


looiiifatnaS. 


• 


Bed  Beacon 


^ 


Azimuth. 


272  (M  16 
296  47  21 
804  01  11 
855  00  30 
227  08  20 
313  23  82 
830  52  05 

93  19  37 
356  27  05 
809  53  50 

337  38  00 
352  22  08 
332  56  00 

18  09  13 

75  18  00 

236  27  58 

286  58  10 

338  15  49 
245  17  30 
115  36  50 
135  58  35 

3  10  52 
305  33  18 
358  33  00 
272  40  14 

94  09  35 
106  32  00 
233  18  38 
322  30  32 

25  07  01 
185  19  25 

144  31  60 
149  37  03 

287  23  10 
257  29  20 
195  06  40 
172  05  10 
168  33  50 
167  15  20 
349  10  55 

38  08  02 
130  23  38 
113  47  43 

4  49  10 

145  44  37 

146  10  20 
158  13  37 


Back 
azimuth. 


O      f         It 

92  05  16 
115  48  01 


47  08  40 
133  24  07 
150  52  25 


157  38  15 
172  22  08 


56  28  13 
106  58  55 
158  16  04 


183  10  47 
125  33  43 
178  33  00 


53  19  08 
142  31  17 
205  06  41 


107  24  15 


169  11  10 
218  07  12 


To  station— 


Junkcirille.... 

Fort  Dowling 

Light-house 

Baptist  Church  spire. 

Junkerrille 

Louisiana  1 

Texas  1 

Baptist  Church  spire. 

Sabine  hotel 

Light-house 

Louisiana  1 

Texasl 

Lieht-house 

Sabine  hotel 

Baptist  Church  spire. 

Louisiana  1 

Louisiana  8 

Texas2 

Light-house 

Church  spire 

Railroad  depot 

Texas4 

Louisiana  3 

Texas2 

Ligh^hou8e 

Church  spire 

Railroad  depot 

Louisiana  3 

Red  beacon 

Tcxa84 

Light-house 

Sabine  hotel 

Railroad  depot 

Red  beacon 

Wreck  Clifton 

Light-house 

Railroad  depot 

Sabine  hotel 

Church  spire 

Red  beacon 

Texas4 

Llffht-house 

Sabine  hotel 

Wreck  Clifton 

Railroad  depot 

Wreck  Clifton 

Light^house 


Distance. 


Feet. 
9.049.8 
6,868.2 


8,908.2 
8,918.2 
8,713.0 


9,500.3 
10.861.1 


2.686.5 
7,875.5 
6,666.5 


12,824.8 
6,506.0 
7,586.1 


6,361.4 

12,756.5 

7,405.2 


11,429.4 


14,174.0 
18,854.5 


BacriptUm  of  harbor  lines,  Sabine  Pass,  Texas,  approved  by  the  Secretary  of  War  August 

12,  190S, 

[Note.— Azimuths  referred  to  true  meridian.] 

WEST  HARBOR  LINE. 


From — 

To— 

Azimuth. 

Distance. 

o       f     n 

Feet. 

aO 

A 

152  01  36 

6,618.2 

A 

B 

147  23  20 

6,000.0 

B 

C 

132  23  40 

1,350.0 

C 

D 

142  03  00 

1,600.0 

D 

E 

161  61  20 

2,625.0 

E 

P 

130  11  00 

822.4 

P 

Q 

111  24  20 

2,565.4 

Q 

R 

93  41  00 

1.094.6 

R 

8 

120  08  40 

2,104.7 

S 

T 

146  52  40 

2,296.3 

T 

U 

171  41  20 

3,200.0 

ni 


KNG  1904 121 


1922      BEPOBT   OF  THE   OHIEF  OF  EKaiN££B8,  U.  8.  ARICY. 

Description  of  harbor  lines,  Sabine  Pass,  Texas,  etc, — Continued. 

EAST  HARBOR  LINE. 


A' 

B' 

141  04  15 

6.980.87 

B' 

C 

147  23  20 

8,870.00 

C 

D' 

180  00  00 

2,776.00 

D' 

E' 

160  10  40 

2,952.00 

E' 

F' 

130  68  00 

3,600.00 

F' 

G' 

111  24  20 

6,925.00 

G' 

H' 

146  62  40 

1,875.00 

H' 

I' 

171  41  20 

2,860.00 

aGalvanlzed-iron  pipe  placed  in  west  jetty. 

Table  ofazimuihs  and  distances.     From  iron  pipes  markinp  the  angles  of  the  shore  reference 
line  to  the  angles  of  the  west  harbor  line  and  to  prominent  objects  in  the  vicinity, 

[Note. — All  azlmnths  are  referred  to  true  meridian.] 


From— 


Harbor  line  point  O    (on 
west  Jetty). 


Reference  point  A . 
Reference  point  B. 


Reference  point  C . 
Reference  point  D. 

Reference  point  £. 

Reference  point  P . 

Reference  point  Q . 

Reference  point  R. 

Reference  point  S . 

Reference  point  T . 

Reference  point  U. 


To- 


Texafl2 

Angle  A,  harbor  line 

Sabine  Pass  light-house 

Louisiana  8 

Red  beacon 

Texas  2 

Angle  A,  harbor  line 

Reference  point  B 

Sabine  Pass  light-house 

Angle  B,  harbor  line 

Reference  point  C 

Church  spire,  Sabine 

Sabine  light-house 

Texas  1 

Angle  C,  harbor  line 

Reference  point  D 

Texas  1 

U.  8.  engineer  office  flagstaff 

Angle  D,  hartmr  line 

Reference  point  E 

Sabine  ligh^hou8e 

Flagstaff,  Windsor  Hotel 

Baptist  Church  spire,  Sabine  Pass 

Angle  E,  harbor  line 

Fort  Dowling 

Reference  point  P 

Baptist  Church  spire,  Sabine  Pass 

Sabine  Pass  light-house 

Angle  P,  harbor  line 

Reference  point  Q 

Baptist  Church  spire,  Sabine  Pass 

Fort  Dowling 

Flagstaff,  Windsor  Hotel 

Angle  Q,  harbor  line 

Reference  point  R 

Baptist  Church  spire,  Sabine  Pass 

Junkerville 

Fort  Dowling 

Angle  R,  harbor  line 

Reference  point  S 

Fort  Dowling 

Sabine  Pass  light-house 

Baptist  Church  spire,  Sabine  Pass 

Angle  S,  harbor  line 

Old  Town 

Reference  point  T , 

Window  gable  of  house 

Sabine  Pass  light-house 

Angle  T,  harbor  line 

Reference  point  U 

Mesquite  Point 

Old  Town 

Baptist  Church  spire,  Sabine  Pass 

Angle  U,  harbor  line 

Mesquite  Point , 

Pat  Glennons  Bayou 

Sabine  Pass  light-house 

Old  Town 

Baptist  Church  spire,  Sabine  Pass 


Azimuth. 


O        /      // 

120  56  40 


162 
167 
203 
329 
342 
287 
147 
205 
237 
132 

72 
282 
322 
222 
142 
320 
232 
232 
161 
294 
1 
117 
251 
251 
130 

95 
307 
220 
111 

93 
274 
347 
201 

93 

79 
263 
287 
183 
120 
284 
302 

74 
210 
158 
146 

34 
302 
236 
171 
171 
321 
341 
261 
170 
221 
312 
341 
346 


01  86 
20  40 
08  00 
25  40 

02  44 
23  20 
23  20 
48  20 
23  20 
23  40 
18  40 
42  50 

40  00 

23  40 

03  00 

05  -20 
11  20 

03  00 
51  20 
45  00 
16  00 

24  30 
51  20 
32  00 
11  00 
18  30 

23  10 
11  00 

24  20 

04  50 
54  20 
00  25 
24  20 

41  00 
30  30 

06  20 


21 
41 


10 
00 


08  40 
17  30 
33  40 
02  00 
08  40 
41  05 
52  40 

08  50 
10  40 
52  40 
41  '20 

09  40 
00  40 

40  00 

41  20 
43  20 
31  25 
31  00 
29  50 
09  40 


Distance. 


EeeL 
3,22S.S 

6,618.2 


8,888.1 
1,001.5 
6,000.0 


l,0OL5 
1,09L0 


W6.9 
1,662.8 


968.2 

2,948.0 


896.8 
61L7 
861.6 


768.8 
2,808.7 


722.6 
874.6 


688.8 
2,411.4 


,616.2 

809.8 

2,578.6 


650.4 
3,480.9 


499.6 
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l»Bll1lirTIO%*«     \Mi    KLKV^TIilN*i   «iK    IIKN'i  II    M  \ICKf<.    ^\MIM:.    1I.\    .    m    Mmill    •>!     MU  lll> 
KIVKH.  TKX  \*i.       FKitM    l>iri.lt'\T>:    I  INK    i>l'    I  K\  i:i>    HI'N     !\    Nt»\  I.MMI.K.    V**.'*. 

|Ni>Tr.  — KlfV»iii>ii«  iiri  •  \|iri'<tM^|  in  fiii  iilpi\i  /irn«»f  ifmiit*  nt  ""uliini    T>\     whi-li  -.- iii<  nn  !■•« 
lilllf  If-lf-I  ] 

lktf*nnr»  /Mtint  ll.  Tii|i  lif  ."t-iiii'li  ir«iKaiii7i'«l-iriiii  pi|if  iimrkiii;!  Wf^t  h.irU.r  lim* 
n*frn*ii«-i>  ]iiiiiit  II.      Kli-viitiMii,  7.!Mit  (i-fi 

:  r* 'iM  /.  T**\*  iif  i»-iiirh  i;:Ll\aiii/iil-iri»ii  pi|M'  iiiarkiiik'  inaiijiihitniii  •-(alinii 
Trxiui  I.     Kli*\:itiiiii.  4.L*^t:t  ri-ti. 

AV/Vrriifv  fmnnt  .1.  Tn|i  iif  .'(-iiifli  calvaiii/iil  iMii  pil"'  iiiarkiiii;  mi"t  liarl^.r  liiif 
n'fvn'iiif  |Niiiii  A.     Klfvatinii.  :Ia:Js  h^.i. 

;  Tfti>  .'.  Tup  iif  :{-iiii-li  iralvaiii/'il-iriiii  |ii|H*  ntarkiiiu'  InuiiLnilalinn  MHlimi 
Trxni<  L*.      h.li-\:itii>ii,  lliisfii-t 

ir  .1/.  /  T>|inf  irmi  tihI,  M  iin'lu's  in  •liaim-tiT.  i'iiiUt|<liN|  in  t;r<iiin«l  at  ^•iiillii*iL*t 
mriHT  iif  I'liiNtl  Stiiii'*  liniriiii-rr  <  Mliii-.  SaMiu*.  Ti-x.      Klt'\:itinn.  ?•  717  (»ft. 

iiffmuii  iHiiut  f  Top  lit  .'{  ini'li  iniUani/i*il-ir<*n  pi|M*  ntarkiikL' Mi-t  liarUir  lim* 
n*fi'n-ni-«'  |M>in1  ('      Klfxaihui.  7  ini'.*  UtX. 

Hiirrrur,  ;«<>ifif /I.  T<ip  iif  .'t-ini'li  lthIx aiiizitl-irim  pi|N>  nmrkiii;!  ui'«'t  IiarUir  lim* 
wfi-n-mv  I M  tin  I  !•      K)i-\atiitn.  ••  m>l'  f»fi. 

litUrttif*  fftittt  I'  I'tipiif  :»-iM<  ll  )ra!\aiii/.i*<l-iniii  pi|H>  luarkiiii;  Hf«t  li:irU»r  Inn* 
n»f«Ti*ni'r  |"i!iit  F.     l-!lf\a(iiin.  'i  h»*.'»  Uf\ 

.*.  Fffrt  Ihnilii.ij  Tiip  iif  :i-iiH  ll  ir>il\aiii/>'«l-iriiii  pi|N*  niarkini*  triatik'nlatii>n  *>ta(i>tii 
••Kofi  IViHlinir  ■■     KlixatioM.  •!  7.i.'»  ifX. 

ikfhrrfi*r  ffiuf  /*  T>ip  **i  '.i-MwU  ^ilvani/i'«l-iri>n  pi|M*  ni«irkiiiL'  ur^t  harU>r  lini* 
Iffrn'ihv  iMiiiil  I'.      i-.1i'\ati<>ii.  'i  !**»*  UfX. 

Hr/rrfw*-  /fiiit  ij.  T«>p<>f  it-im  ll  u^alxani/fl-inifi  pi|H' niarkiiii;  ui*;*!  Iiarl>>r  lim- 
rvivrvtw'  i-iint  i^      Kli\ati>»ii.  4.*J'*i»  f»-«!. 

Hrfrrwtirr  fM'tut  /.'.  Ti>piii  .'i-iiH  ll  i.Mlv»ni/iil-iriiii  pi|4'  markiiii;  wi*-l  harUir  Inn' 
rpf«*n*niv  |Miint  U      l-.U-xjiiMn.  i  tvVj  fi^t. 

iitfm-utM  f.-.tt*  .s.  Tiiptif  ::-in<-|i  LMlvafii/i-il-in>n  pi|w  niarkiiiL' wt->i  iiarUir  Inn* 
n*fi*n*nif  iH<int  >       Kitxaimti.  I  1L**J  fi-t-l 

«  tMii  I'lniu.  Top  ••!  .'f  inrh  L'*al\Hni/t-<l-ir>>n  pi|M'  iiiurkiiik'  Triaiiiriilatinii  -latixn 
•MHil  Tiiwii.*     !.li\:iri..n.  J  *»J7  U-^x. 

Hffrrrti'-r  fm.,t,t  T  Ti'pi'f  !•  im  li  L'al^aiii/fil-inin  pi|««*  inarkini!  w«>t  harUir  Inif 
nffrn-mv  {HHtif  T      r.li'\;itit.ii.  ;:  v*'j  U-^\ 

Hrfrrru't   ; ft       T^p  ■•I    i  ih«  li  jaK  aiii/iil  ipiii   pi|N>  inarkitiL' Hi-t   liarlmr  lim* 

frfi'fwiti' i"'iiii  r.     Kl«'\.iiiiiii.  •»  077  111  r 

T.  /r  v.  r 'F  .11/  T<*pi>(  ««ak  liiil>  <lri\i-it  niMr  jni^i  of  hikrnUiiiril  a1  llif  limiTi-iitl 
<»f  I'i>r1  Arlliur  t'aiial  T.  W  ^l.  i- aiNiiif  L*ti  (ii-t  fr-'hi  iMiik  ••(  i-aiial  anil  aiNiiit  I 
fiMil  frmn  »JkMijMi«t       l-!li'\ati<«ri.   S  l*^»  fii-l 

to.  l/rji'/'fi/f  r-'itj.  Ti<p-'f  ii  nil  ll  kMlvani/t**!  ii<>n  pi|'«'  inarkiiiir  triaiiu'iilati* in  sta- 
tion "Mi-«<|iiiii'  r><Mit  '       r.ii  \niii<n.  I  -'•r.'  Ut\ 

T.  li.  y.  /      Ti>p  ••(  •«  plan   I II  a' 111  I  ■lritt)M>l(  t)iri»ii;:li  hill   iiit>»  pil<-       Ii   i«  al  •'ii>l 
mil  nf  rp<rtli  U  111  .if   I'lH  fi«>t  In-ili   nniiilx'rfi    '.I    •m  liiit- n!  >    I*    \\    K      Tin- 'Irift 
l«i||  ifi  ilirv*  tU  iin>ifr  tin*  ••ik'iiU'aril  .il  ij'irtlii-.i«(  •  ••rii«-r  nf  trt-^lliv       \  «*-iiii  li  <-pi.tri* 
Ik  till  arMiitiii  iIh-  •lrifiU*il       Tn-tlf  i»  alH>nt  thn-i-fiiiirllt-  ••!  a  iiiilf  aUixt-  1  >l'l  rnw  n 

KlfVHtii.ii. .;  *rt,  u^.x 

T.  /i     V    .'      Tfpi'i  ^pian   )i<a<li^l  •iriltU'lJ  !liri»iijii  -ill  iiifi-  pilt-.  forniiiik'  i»:ir1  i-f 
n*>rllii*riiiiiiH.|  )mn:  ••!   I'lti  l>i. i|  iriotli-  kii<>\Mi    .i»  M  "U  Inn- •<>  *^>iiiilii  in  Pai  itii-  i:.«rl 
ftm$\.      T    It    \\     I-  at   i-a-?   iii-l   ••!   -ill   aii-i    !-   Miarki-<l    mMIi    lln'   tnlNiMiiij    Ifltf  r« 
T.    \\    M       AUitiT  *4i  fi-rt  t.i  till- ifitliiM-i  111   Tri -ili^tan>l- till- ::-niili   i-it*:       I  li\a 
lion.  4  I*!*.!  fi^t. 

T.  H    V    ;      T'«p 'if  •"plan*  liia«ii-»l  •iriHU.Jt  ih -ill  "f  ii'irlhi  rii!iii-I  Um  nf  I'lii  f.  Nit 
Irwilr  •li»"nrii.i!i-l  II*  '•  \   ••II  lirii- itt  *»'iii!li.  rii    I'.n  :Ii»-   l:.iili>>ifl        I"    IS    ^l    1-  a!  f.i-! 
rn«l  nf  fiill  all'!  aU-nl  liiiMit-t  xoiitIi  ..|   ^aii'li  r'>  r<i.iil   •  r-*— -iiik' an*!   1- lu.ifkfl   ilm- 
T.  Ii.  M       l!i'\.ifiiin.  I  fill!  ti^  t 

7*.  a.    v.  ."■       T'lp  i»f  F«|ii.in' liiMili-1  ilrilfli-'it  ilnxi'ii    in  -ill    pLni'-l   I'li   |iiiiiij   in 
IMirtlii'riiiiii«-t   U  III  ••!  tri-tli-  '4 '  •III  *^>iMiliirii    ra>  ilii    L.iilr<>.fl       I     I*    M.  1-  .1*  1  .i>f 
fl^il  i»(  Mil  ai.-l   iii.irkfl  tlni-     T     I'    ^I        lri-''.«    1-  .i*--"!?    1  !■■•!•  ■■!  --iit^  •*   '*  'f..* 
poM.     Kli-\.iii><ii    1  *.^»l  Utl 

1.  /i.    V   '•        r>>p  ••!  •inflUiIl  tlri\in   ii.li> -:.l  .it  rfr- li  1  •.<!  ••!   tri>*]i   'i\>-'.   Iiiii   •>! 
HiMlllirrn    I'll.  :!.•■    I:.iilr.i;|.l        I      i'.    M     I-    11.   •  .i-»   •  !•■!       I    -'V   :-    i*-..'    I   -  »■  ■  '    l-.*.r 
tlimn  tnii-k  tN\.ifi..!i    .mil  markfl  tIjU-     r    r.    M       Tr  .   »i..il     i  tI.»-!!    !- ■  .. —  / 
ntaalifin.  I  I  :'•  t<  i-t 

T  Ii.  M  :.  l-j-  "f  'IllflU'lJ  'lri\i  n  lli'.i  ■  .ip  -I  !!ii  -:\Mi  1-  !  t  I'.fi,  !i  •!).  .  r.  !  ..i 
tf«v4lf  ai-nt-«<  Kiitli  l«4ki- ( Hilly,  ••n  liiir  of  >->ni)iirii  I'a- iin  K.i.lr  •.«•!  I  r>  N|  i- 
•buut  l.U  Kvt  iN-ltiH  tup  of  nil  aihl  markfl  ilm-    T.  !'•    M       r.ti'\alii>n.  I  '^'^l  l«-«t. 


1924      BEPOBT   OF  THE   CHISF   OF   EKQIKEEBS,  U.  S.   ABMT. 

T.  B.  M.  8. — Head  of  wire  nail  driven  flush  in  east  end  of  cap  of  northemmoet 
bent  in  trestle  7A  on  line  of  Southern  Pacific  Railroad.  The  T.  B.  M.  is  marked 
with  copper  tacks  thus:  T.  B.  M.,  and  is  between  the  letters  T.  and  B.  Elevation, 
3.919  feet 

A  Round  Lake. — ^Top  of  3-inch  galvanized-iron  pipe  marking  triangulation  station 
* '  Round  Lake. ' '    Elevation,  2. 744  feet 

T.  B.  M.  9. — ^Top  of  driftbolt  driven  in  east  end  of  cap  of  northemmoet  Ijent  in 
trestle  designated  as  8 A  on  line  of  Southern  P^ific  Railroad.    Elevation,  4.216  feet 

T.  B.  M.  JO. — T.  B.  M.  is  top  of  driftbolt  in  east  end  of  cap  of  northemmoet  bent 
in  trestle  9A  on  line  of  Southern  Pacific  Railroad.  Bolt  projects  about  two-tenths 
above  surface  of  cap  and  has  no  head.    Elevation,  4.539  feet. 

T.  B,  M.  11. — ^Top  of  "square-headed  driftbolt  driven  in  east  end  of  cap  of  northern- 
most bent  of  trestle  10 A  on  line  of  Southern  Pacific  Railroad.  Marked  T.  B.  M. 
with  copper  tacks.     Elevation,  4.129  feet. 

71  B.  if.  12. — Top  of  driftbolt  driven  in^east  end  of  northemmost  bent  of  treetle 
on  line  of  Southern  Pacific  Railroad,  opposite  Colonia  Refinery.  MarkcKl :  T.  B.  M. 
Elevation,  4.976  feet 

T.  B.  M.  IS. — Head  of  20d.  boat  spike  in  telephone  pole,  30  feet  from  northwest 
comer  of  Port  Arthur  rice  mill  warenouse.  T.  B.  M.  is  2  feet  from  ground.  Eleva- 
tion, 4.261  feet 

B.  M.  eletxiior. — Northeast  comer  of  capping  stone  in  foundation,  northeast  comer 
of  Port  Arthur  grain  elevator.    No  marks.     Elevation,  6.918  feet 

B.  M.  depot. — Top  of  cast-iron  shoulder  at  east  end  of  south  doorsill  of  middle 
waiting  room  of  Kansas  City  Southern  Railroad  depot  at  Port  Arthur,  Tex.  B.  M. 
is  marked  by  cross.     Elevation,  7.075  feet. 

B.  M.  bank. — Top  of  shoulder  in  east  comer  of  iron  doorstep  of  the  First  National 
Bank  of  Port  Arthur,  Tex.  The  shoulder  is  about  three-fourths  inch  higher  than 
the  corragated  surface  of  the  step,  and  measures  about  2  inches  east  and  weet  and 
\\  inches  north  and  south,  with  a  beveled  surface  sloping  to  outer  edge  of  doorstepi 
Coordinates  of  B.  M.  are  16.1  feet  to  edge  of  curb  on  Proctor  street  and  17.5  feet  to 
edge  of  curb  on  Austin  avenue.     Elevation,  6.340  feet 

T.  B.  M.  15. — Top  of  eyebolt  placed  in  south  stone  gatepost  of  Steam's  residence, 
Proctor  avenue.  The  B.  M.  is  3.4  feet  above  the  cement  pavement  of  carria^ire  road- 
way and  is  apout  40  feet  west  of  northwest  comer  of  stable.     Elevation,  7.665  feet 

B.  M.  lake  shore. — Top  of  IJ-inch  galvanized-iron  pipe  set  in  cement  4  feet  nortb 
of  a  fence  line  running  about  northwest  and  which  ])egin8  at  shore  of  lake.  T.  B.  BL 
is  about  25  feet  from  lake  shore,  stands  18  inches  above  ground  surface,  and  is  about 
1 J  miles  north  of  point  where  Beaumont  road  turns  to  the  left  from  Proctor  avenue. 
Elevation,  4.495  feet. 

A  Xt'f'he^. — Top  of  3-inch  galvanized-iron  pijKj  marking  triangulation  station 
Neches.     Elevation,  4.220  feet 


T  lo. 

PRELIMINARY    EXAMINATION    OF   BAYor    GKOSSETETE,   IX)UISIANA. 

[PrinU."*!  In  Houao  Doc.  No.  245,  Fifty-Eighth  Coiigrew,  8c*cond  HeTvion.] 

Wau  D?:partment, 
Office  of  the  Chief  of  Enuinekrs, 

^Wtuhingtfm^  DrCi-tnhcr  Jf^  1903, 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, report  dated  Septeml)er  20,  1902,  by  Lieut.  Col.  H.  M.  Adams, 
Corps  of  Engineers,  on  preliminary  examination  of  Bayou  (irossetet^, 
Ijouisiana,  authorized  bv  the  river  and  harbor  act  approved  June 
13,  1902. 

This  report  ha^*  been  referred  for  consideration  by  the  ik)ard  of 


APPKNIMX    T — KKIliKT   oF    LIKI'T.  COL.    ADAMS.  lO'Jfi 

Kiiginc^ors  for  Rivnrs  nnd  llarlMirs.  as  prnvidiHl  in  HTlimis  W  un<l  11  nf 
Main  art.  iiiui  ntti'iilinii  is  n*>|N'ct fully  iiivitt^d  to  th«'  lioHnTH  rc|M>rt  of 
MHrt'li  ti,  l*.Mi:{,  ill  M»con(i  iii(iorM>inpiit  tlirn*oii. 

Khvou  (iros-i*t4't4'  i<«  a  small  stn'ain  trilnitarv  to  Kavoii  naiiiH^iiiinr. 
•lid  it  ri'pirdrd  a*«  navipildt*  for  a  di^tann*  of  alNnit  •(•>  iiiilr**.  TiH*ri' 
1:4  no  roiniii(»rt*«'  on  tlii»  Imvoii  at  pr«*MMit  otlit*r  than  tli«'  liandlin^r  of 
kipi  or  tiniiNT  )»v  -*inall  rnift  at  tini«'<*of  hi^li  \vat4*r,  and  iIhto  an* 
f<»iir  l>ridp*s  wliirli  wotdd  Ih*  serious  ol»*»tni«'tii»iiH  to  any  na\  i^ition. 

KortJH^sr  n-iLMinN  Lii^utiMiant-Colontd  Adams  statics  that  in  hi^  opinion 
thr  lo«iility  is  not  worthy  of  impnivrnirnt.  Th«*  lioard  of  Kn^rinrfrs 
fcir  Kivrp4  and  IIarlN>rs  n'port>  that  it  is  not  advinihh*  fur  th«*  TnitiMl 
Stairs  to  iindtTtaki*  the  improvmitMit  at  thi*<  tim(\  and  in  thi*i  «>pinion 
I  t*«mour. 

Vrrv  rosiMM'tfullv,  vonr  tiln^dirnt  servant, 

<i.   Is.  <tll.I.KSI  IK. 

Hon.  Khiiir  K«M)T, 


KKIMKT  t»K   I.IKIT.  i^M.,   II.   M.  AhA.MS.  nUirs  OK    KMilNKKIt*^. 

rMTKI»  StaTKS    KMilNKKII  <  )KFirK, 

(fKNKUAi.:  (*4implyiii^' willi  l>e|iartinriit  letti'i'H  dat«'d  •lunr  I':!  and 
July  1!*,  I**<ii',  I  hav«'  tin*  honor  to  ri*|N>rt  uinmi  the  iindiminary  rxaiii- 
inutiim  of  liiiyoii  (iroHNi>t<'ti'.  fjiMiisjana.  caliiMi  for  oy  art  of  (*oii^rt'ss 
apjirovt'il  •liiiii*  I*t.  I'.H^J. 

That  |Nirtinii  of  U:iyoii  t  ir«»s^rti'te  roM^idfred  navi^ihh'  extendi  from 
i|j«  jiiiM'lioii  with  liayiiu  IM:ii|Ui'min<'  at  Indian  Villa^«\  to  Ijivmda. 
|mri>h  of  I'uinte  (*iin|HT.a  lii-tam-f  uf  a^NMit  iSo  mili"«.  A  pn'limiiiary 
«»XAininati<>n  i»f  thi«  haymi  wa-  iiiadt*  in  1^**7  hy  M:ij.  •Iam«'**  \\,  (juinn, 
who  ri*|Mirt«'d  it  worthy  tif  improxement.  'I*iii*<  rr|Mirt  wa*»  ronrurrtHl 
ill  hy  t^iloni'l  IVarhiw,  divi**inn  t-n^niifer.  with  the  proyjsn  that  the 
olwtriu'tin^  hridp-«  In*  pro|H*rty  modified  l>y  tht'ir  owners,  mi  as  to 
n*ndi*r  them  unohstnieti\e  to  na\  ignition. 

An  examination  of  liii\ou  (iro<'seiet«*  has  iii-t  lM*en  made  hv  Mr.  •!.  I. 
(*onklin.  sii|NTinli*nili-nt.     (•*P>  <»f  lii^  ri*|N>rt  is  herrwitii. 

Tlirn*  is  no  roiiimeree  on  this  Ikivoii  at  prr^Mit  other  than  the  han 
illin^  of  lo^r^nr  timlN'r  h\  small  eraft  at  time«.of  hi;:h  water.    The  four 
liriil}^'**  ri*ferri'i|  to  are  seriow^  olistrurtion^  to  na\  i;;ation.  and  while 
lli«*y«*\ist  it  isihtiiiH'hi  iinwi<»i*  to  i-oii**ider  the  ipieMionof  (heimpro\e 
nii'nl  of  tli«*  sifeuni. 

In  my  opinion  tin*  l»:iyoii  is  not  worth\  of  impro\«>meiit  h\  (he  <ien 
enil  (to\i'riimeMt. 

Vi'rv  resiMM-lfidh .  your  oU'ilient  ser\:iiit. 

II.  M.  Ai.\Ms. 
Hri^.  <ien.  (i.  \s.  (iii.i.r«*rir. 
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[Fint  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

September  ^,  1908. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corj>8  of  Engineers. 

[Second  Indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  (7,  March  6,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 
The  Board  of  Engineers  for  Rivera  and  Harbors  has  considered  the 
within  report  of  the  district  officer  and  that  of  the  superintendent. 

The  commerce  involved  is  not  large.  The  river  is  now  navigable 
for  small  crafts  at  moderate  stages,  but  is  crossed  by  certain  bridges 
which  are  serious  obstructions.  In  the  opinion  of  the  Board  it  is  not 
advisable  for  the  United  States  to  undertake  the  improvement  of  Bayou 
Grossetete,  at  least  so  long  as  the  bridges  remain  in  their  present 
condition. 
For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers^ 

Senior  Member  Present. 


beport  op  mb,  j.  i.  conklin,  superintendent. 

United  States  Engineer  Office, 
Plaquemine^  La.y  September  18,  1909, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  preliminary  examination 
of  Bayou  Grossetete,  Louisiana: 

The  navigable  part  of  Grossetete  reaches  from  Livonia,  in  the  parish  of  Pointe 
Coupee,  to  Indian  Village,  Bayou  Plaquemine,  a  distanc^e  of  about  30  miles. 

The  land  bordering  Grossetete  on  the  lower  end  is  low,  being  about  8  feet  above 
low  water  at  the  mouth;  the  land  grows  gradually  higher  as  the  stream  is  ascended, 
until  at  Livonia  it  is  from  20  to  26  feet  alx)ve  low  water.  The  lower  end,  known  as 
Grossetete  Bay  for  a  distance  of  2  miles  from  Bayou  Plaquemine,  is  a  stream  about 
300  feet  wide,  with  an  average  depth  of  15  to  20  feet,  the  only  obstruction  in  tJiia  por- 
tion being  snags  and  sinkers. 

From  the  mouth  of  Grossetete  at  its  junction  with  the  bay  for  a  distance  of  about 
3  miles  the  bayou  narrows  to  about  75  to  100  feet,  and  is  obstmcted  by  overhanging 
trees  and  drift  over  which  sand  bars  have  formed;  these  bars  go  almost  dry  inlow 
water. 

After  these  bars  are  past  the  principal  obstructions  are  stumps,  which  are  prevalent 
over  a  large  extent  of  the  bayou.  The  depth  of  the  stream  above  the  bars  is  varying, 
from  3i  to  10  feet. 

A  num|)er  of  bridges  have  Ijeen  erected  over  the  stream,  which  are  nearly  all  in 
l)ad  condition  and  would  have  to  be  removed. 


AIM'KNUIX    T — KKI*«>KT   OK    LIKI'T.  i^^h.   ADAMM.  li*27 


Till*  tii>t  iiiii*  in  kiiiiwii  HN  Yiiiiiiir*H  liridp';  tli«*  n|N*niiitf  in  nlN»iit  'i(>  fit'i  aii«l  tin* 
ilniw  rif<tfi  nil  |M»iit<iiiH.     Till*  ulinic  htnii'tim-  in  nitii'ii  ami  Hliiiky. 

Thf  Trx:if«  aiitl  Parifn*  Iiuh  niviilly  rnvt***!  a  plHti*-u'ii«li'r  «tr.i«if|iciii  at  (in«««*trU< 
litalioii.  Tliix  liHil^*  rniMM*H  tin*  Imynii  nlilii|ii«*|y  aii«l  han  a  riinir  iti^'iiiiit!  **t  thi  fi*t>|. 
It  in.  hiiWfVfr.  uiK^niti*!!  with  <lilliriilty,  aiitl  niii*  wlmli*  «iay  wan  iiiiiriiiiiii*«l  i|iiriti|r 
|m*liiiiiiuirv  lAaiiiiiiatinn  waiting  for  thin  liritlifi*  h*  Im*  n|ii*iit<il. 

At  K'ff^Nlalr  i!*  aniitliiT  tliiiiHy  tn«ftl«*  uliii'li  nspiin-?*  a  ^iik  "f  mh'Ii  a  tl*y  tn  <i|«>ii: 
■t  llii«  |Hiiiit  an  I'ffnrt  in  U*iiii;  iiiaili*  U*  haxf  tlit*  |i:iri»li  i*n*i*t  a  iirM  ilni\i**|iaii.  At 
till*  llarriu  plaiitalinn,  aUmt  (i  iiiiIi'h  a1mi\i>  |{4wi4tialf,  i<«  iui<itlii*r  liridifv*  wliirli  will 
Imvr  til  U*  rrliii«Viil. 

IhirihK  th«*  \in:h  watiT  fHiMNl  liy  tli«>  lin-ukiiii;  i»f  tli«»  Murvftiiui  l«*vii«*  ihi*  oiiintrv 
Imnlrriii^;  Idtyi'ii  tinMr^-li'tt*  wan  nviTfliiWiil  ami  tli«*  (ixintry  wan  larv«*ly  iiUiiiiliiiir<f. 
Siiir«>  tlif  M<irvuii/H  lrvt*«*  Uah  liifii  irlmill  aii«t  Mn>iitftliriiiil,  «iititi«!fiiii'  lian  Ih^*ii 
nvtnn-*!  ami  tht*  larnl  i^  Inmiil'  nipiilly  n*4*laiiiii'«l.  aiiil  tli«*riiiiiitry  mi  t-arli  T*itli'  nf  tin* 
tviyiiti  }'»  iMi'iifiiiiitf  «lciiM>ly  M-itliil.  Thi*  lainl  i**  vrry  imKliirtivi*  ami  tlir  rni|ii«  an* 
■II  ipmhI  uf  ill  any  |Mirtiiiii  nf  tin-  Stati' 

Tliriinl\  ••iitlft  imw  in  hv  lli<*  Trxas  aiiil  I'ai'ilii-  liailnmil.  uml  tin*  rmt«*H  an*  viTV 
hiisli.  TliiTi*  Hrn*  pi|ii|i|Hil  fnnii  ntatiiiiiM  ImnliTin^  (in^^ii-tt-ti*  I:l*<I  yi'ar  IT.riiiil  Imliii 
of  iMltiiii,  s.iNMi  tiiM"  itf  i*n!tiiii  Mtfl.  4ii,iMii)  tiin"  iif  HUinir-i-ani*  |»nH|iniii;  unit  tln-n* 
ivnii*  fnnii  till*  liay«iii  alMMii  '.M.UMi.um)  fi*«*t  nf  tiinU'r.  MorrliainliHi*  m*iiI  in.  alMmt 
^'Wmhmi:  fiii'l  HMit'in.  aUmt  f-'tOjHN). 

Tlii*n*  an*  at  |in-*H*nt  im  iNiatn  making'  tri|w*  in  tlii^  liiiyiiiii'X(i*pl  thiieM*(if  wry  liiehl 
finift,  piillitit;  linilHT.  «  hit-h  in  tltuilttl  iimt  thv  Imn*  ilnriiitr  liiirli  watrr  nr  fn*Hhi*tft. 

If  till*  li;iyi<n  w;iii  iiii|tniViNl  it  \»iiuM  ^ivi*  tlu*  inlialtitaiitH  all  alniiic  (tniNM*trl«*  lli«> 
iH'iiflitjt  Iff  water  traiiH|H»rlatinii  fur  r-liiiniifntM  ami  n««-«*i|iti«.  ami.  a^  tht*  l^ynu  iim- 
iH*ii«*  with  ilaviiii  l*lai|Ut'niihr.  tin*  priNliuv  ami  Hupiiliiii  muM  lia\i*  «lin*i't  niilh't  t«j 
anv  iMirtinn  it{  tin*  rmintry. 

It  1^  Mifi*  li>  |irii|ii-t  a  vi*ry  ^n*ai  inrn'tiM*  nf  ]inMliii'«*  fmiii  thi**  rupitlly  «lfVi*lii|iiii)c 
«lintriii. 

I  nnCHnl  till*  liaviiii  m*  wnrlliy  t*f  iiiipntvrinriit.  ami  wnnhl  ni'nninieml  that  a  mir- 
vi\v  nf  thi'  miiTi-  In-  ina«lt*  fmiii  lliiynu  IMaipn'inim*  tn  Livnnia  ti»  i-Htiiiiati*  thi*n«it  of 
m  rhaiind  (i<i  fii't  wiili*  aipl  tl  fii>t  in  ilrptli. 

Kj<tiiiiatiil  i'«i*l  nf  Hirxry.  f  I.-'mhi. 

ViTv  ri-«:Mi-tfullv.  Viiiir  nlnilimt  MTvant,  J.  I.  (Nixki.in, 

•>ikf|«^n  it/mi  Ini/. 

iJiMlt.  Tnl.    II.    M.    AtMSi-. 


T  II. 


rRKI.IMTNAKY  KXAMINATIiiN  ANPsrUVKY  KnK  Sllli*  C'll ANNKI.  KKmM 
IIKAIMMNT.  «»N  NK«  lll>  IMVIK.  AM»  nKANi.K.  <»N  SAIUNK  UIVKK. 
niSAIllM.  I.\KK.  TIII-.Nrr.  AI.«>Ni.  Till-.  WVSV  SlIiK  nK  TIIK  LAKK 
TtiSAIIIMv  rvss  TKXAS.  INtl.ri»l\«;  A  tnNM:(TIt».N  HKfUKKN  >A1I> 

niAXNKi.  AM»  Till-:  iNun*  aktim  i:  ianai. 

{I'riiili^l  III  li<>ii*>   !»■■•     N I.  liJt>  t  ifc'Mli  I  .  MTfi  w   M^  ffpl  ••-•n:i<n  ; 

\V.\K  I>kiv\i:tmk\t. 

OkKHK   iir   TIIK   ClIIKK  nK    Km-INKKUS. 

l|■.^Jll"/n/^*/i.  M'irJi  .'A  />'{. 

Sik:  I  Inivt*  till*  hniifir  tn  *»ii)i!ni(   lii*n-\\itli  fi»r  ti^iii*<iiii**^iMii  tn  ('mi 
fp^^    i«'|N»rt>   nil    |i|-i*liiiiiiiiir\    cxaiiiiiiatinii   iiinl   ""Urxry   iii:iil«*  uinltT 
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authority  conferred  by  an  item  in  the  river  and  harbor  act  approved 
June  13,  1902,  as  follows: 

Ship  channel  from  Beaumont  and  Orange,  on  the  Sabine  and  Neches  rivere,  to 
Sabine  Pass  on  the  -west  side  of  said  lake,  at  or  near  the  margin  of  said  lake,  with  a 
view  to  excavating  a  channel  of  a  depth  of  nine,  twelve,  eighteen,  and  twenty-five 
feet,  and  as  to  the  practicability  and  feasibility  of  connecting  the  channel  propoeed 
above  with  the  channel  or  canal  now  known  as  the  Port  Arthur  Canal,  extending 
from  Sabine  Pass  to  Port  Arthur,  and  as  to  other  matters  touching  the  constructioiL 
excavating,  and  desirability  of  the  channel  herein  proposed  which  may  be  ileemed 
worthy  or  material,  and  as  to  such  other  fact*  in  connection  with  the  construction  of 
said  canal  as  the  Secretary  of  War  may  deem  proper. 

As  a  result  of  the  preliminary  examination,  the  oflScer  then  in  local 
charge,  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  expressed  the 
opinion  in  rep<.rt  thereon,  dated  October  21,  1902,  that  the  locality  in 
question  is  not  worthy  of  improvement  by  the  General  Government 
to  a  greater  extent  than  that  contemplated  by  a  project  adopted  by  the 
said  act  of  June  13,  1902,  which  provided  for  a  channel  8  feet  deep 
and  150  feet  wide  between  the  same  terminal  points  mentioned  above, 
but  through  Sabine  Lake  instead  of  at  or  near  the  margin  of  the  lake 
on  the  west  side. 

This  report  was  referred  for  consideration  by  the  Board  of  Engineers 
.  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14  of  the  act  of 
June  13,  1902,  and  in  its  report  **  of  August  5,  1903,  the  opinion  was 
expressed  that  it  is  both  practicable  and  feasible  to  construct  a  chan- 
nel of  any  of  the  depths  named  in  the  act  and  to  connect  the  same  with 
the  Port  Arthur  Canal,  but  that  such  connection  should  not  bo  made 
until  the  free  use  of  the  canal  is  assured;  that  the  commerce  involved, 
present  and  prospective,  will  be  suflSciently  served  by  the  construction 
of  a  channel  9  feet  deep;  that  such  channel  would  bo  of  the  greatest 
servi(!e  if  located  on  the  west  shore  of  the  lake,  and  that  it  is  advis- 
able that  the  United  States  undertake  such  improvement,  provided  it 
can  be  effected  at  a  reasonable  cost. 

Upon  the  recommendation  of  this  Office  the  Secretary  of  War  author- 
ized the  survey  necessary  to  prepare  a  project  and  estimate  of  cost  for 
a  9-foot  channel  as  proposed,  and  reports  thereon  by  the  local  officer, 
Capt.  Charles  S.  Bromwell,  Corps  of  Engineers,  submitted  under  date 
of  I)eceml>er  12, 1903,  and  February  13, 1904,  are  herewith.  In  these 
reports  various  routes  for  such  9-foot  channel  arc  considered,  all  at  or 
near  the  margin  of  Sabine  Lake  on  the  west  side,  and  estimates  rang- 
ing from  $382,000  to  $747,000  arc  presented  as  the  probable  first  cost, 
in  connection  with  which  should  be  considered  an  annual  allowance  for 
maintenance  after  completion.  The  plan  and  estimate  recommended 
by  Captain  Bromwell  is  that  requiring  an  initial  expenditure  of 
$464,000,  and  in  his  opinion  this  work  is  worthy  of  being  undertaken 
by  the  United  States  with  a  view  to  the  needs  of  prospective  rather 
than  present  commerce. 

In  passing  upon  these  project^s  and  estimates  as  division  engineer, 
Lieut.  Col.  11.  M.  Adams  adheres  to  his  former  opinion  in  favor  of 
the  authorized  project  for  a  channel  of  8  feet  depth  through  Sabine 
Lake. 

After  a  final  review  of  all  the  facts  presented  the  Board  of  En^neen 
for  Rivers  and  Harbors  expresses  the  opinion  in  its  report*  of  march 

«  See  i>age  1939.  h  See  page  1949. 


AI*rKNl»IX    T—  RKINIKT   oK    LIKl'T.   ToL.    ADAMS.  lt>U'.> 

1.  P.H)4.  tliat  tli<*  I'Iniiiiirl  lN*st  siiitr<l  t(»  prrM'iit  roiiiiinTrml  rtin(iitinii<., 
lN>t  H(l»|»t«'(i  to  fiitiirt*  il«*v(*lopniriit,  aiiil  iiid^l  «':i"»ily  iniiiiitaiiHMl  i** 
ihi*'.*  f(N»i  riniiiiii'l  «lrM-rilNMl  iiil  uptiiiii  Uroiiiwi'ir^  r('|M»rt  nf  Krliruurv 
\X  I'.'tiL  ami  •'Miiiiatr«|  to  fust  s:>:'>«»..V»«>.  uith  :^::(^INNI  aniiiiallv  aflrV 
miiiplctinii  fnr  iiiaiiiti'imii(*«'.  and  |M>^*«ili|i*  fiirtliiT  r\]H-iiiiitiirt'^  f«ir 
a  ;riiar«l  loi-k.      In  tlh'  oiMiiion   of  ilir   Hoard  it   !•«  a<l\  i*>aldf  fi>r  llir 

I'lliti'd    States  ti»  lllldiTtaki-  tllc  r«)ll**trilrtioli  of   <*l|r||  a  rliaillirl.  i-niidi 

ti«iiml.  liowrviT.  ii|Niii  till*  tniii^fiT  to  till'  Ciiitctl  Stati-**  of  ilir  Port 
Arthur  Canal  fri'c  of  i*o-t,  ii|H»n  I  In-  tninxfiT  to  tli«'  riiiti'<|  Stati*«  of  a 
fn*('  ri;:lit  I  if  wav  ft>r  tiir  rrinaindcr  of  the  \\ati*r\va\,  and  uiM»n  |in>- 
visioii  TM-inj^'  niadr  li\  (■«»nj^ri'>s  fi»r  (In*  t-arlv  fninpli'tion  i»f  tlir  %\«irk 
iindrr  till'  contiiiiiini:  rontnift  <*v**trni. 

In  llii**  I'ltnnri-tion  it  i^  pro|H-r  to  in\  ili*  attention  to  tlir  action  of  iIh' 
I>i'|KirtMii'nl  in  rf^rsti'd  ti*  tlif  ri';;iilarl\  aiitliori/iil  project  fur  tlii« 
liN-alitv  a"*  adoptcil  )iv  siiil  act  of  .luiic  li*.  l'.*iti\  and  ri'fcrrc«l  to 
iiImivc.     'i'lic  item  lif  tlic  :ict  i'cail-«  a>  follow^: 

Iiiipn>\  iiiL'  Mioiitlt'-  ••(  >.iliiiu*  :iii>l  Nirlii'x  ii\i  r».  Ti-x:!.-.  in  iii-i'iir«l;iiii-f  \»illi  IImum- 
IkH  iiiiitiit  NiiiiiIk  ml  Tw.t  liiitiilrttl  aihl  iiiiuiy-iiiiif.  Kih\ -f>iiirlh  ( '••iiu*r«-*«.  mii>ipI 
M-*«>i<iii.  \'\  i-t'iini-i  liii;;  (In-  -aim'  mitIi  S.iIiMh-  I*:!"*  I>\  :i  <  liiiiiiirl  i-ijlit  dtt  ilf^'ii 
tlin>ii;;li  >a)-ini-  1  .iki-  <  '••niiiniiiiL'  ini|irovt mrrtt.  ••m*  liuiiiln  tl  ami  tm  Mt\  tw*-  lli<>ii- 
Ninil  tliillar*  I*'-i,Jf!  I'lrO,,  .  Thai  in  tin-  •ll«-i  n-tj.iH  '*i  lln-  S-in-tiir)  >*i  W.it  In- 
mil V  ••••It  I -t  a  ii>iitf  at  I'r  iii-ar  tiit-  \\i"-l  *<)iiirfi-t  x.ih!  laki-.  arpl  ^-ai'l  •  liaiiiifl  iitax  !««■ 

■ 

ci»niiii  I*-*!  \%il)i  i'<>r!  \rtlinr  < 'anal  /''■•ii'i'i  >/ /•■i.'/n  r.  Tli.Lt,  m  i-ilm>  ••ih  li  riiniii  ■  Ih-ii  !•• 
Ilinilf.  UMf»  -li:ill  Iwatlowi'l  111  pa--  tlirniu'li  lln- «aiil  laliai  \iitlp>iil  |«\nifnt  •■(  aii\ 

loll- 
Ill  i\if^-  fiiici^  -li.ill  li*  iinni'-lif-<l  li\  iIh*  •  iii/i-ii-  nf  t  iruiiiTi' aii'l  l*i>aiiiiiiint  nr  inato 
•  •thi-r  ^av  !••  -••Mfi   a  •  liaiiiii  I  ali-ii;;  lip    rnuli-  lii-niit  «li'«iTiii«'<l  <■(  a  ^rri-ali  r  ilfptli 
lliiiii   i-i;:!!!    !<-i-T.  till-  anii-iiiii    In  n  in    ap|<rii|in:iti-il   niay  \n-  i\|N-nilfil   in  -^i-iirinw'  a 
irn-attT  >li  pill  tliati  lii-n  in  •!• -1,/iiaii  «1. 

Tlic  plan  tliii**  adiipti'il  \\:i<«  fi>r  a  diannil  >«  feet  ilccp  **tliroii^li 
Snldni'  I«:iki-."  uitli  tlic  pt'i>\  i-iuii  that  the  S'«-ri*tary  of  War  nii;;lil 
!*4dect  a  I'l'iili-  "at  III'  near  tiicwi-t  ^htn'c  nf  ^aiil  lake."  if  InuiIn  ^.hnuld 
In'  all«iui-d  fi'i-t'  ii^e  nf  ilii'  |'i>rt  Arthur  t  anal,  an«l  that  a  ^re:iterih'|)th 
than  "^  fi-et  nii'jht  h«-  nlitaincil.  pri>\  i'led  the  nece«.*s'ir\  fund**  %\ere  fiii- 
i;i«lied  liv  till- liti/eii^  «if  t  )i':iii«;e  and  n*'aiiniont. 

'I'he  fill-  iiH|.  I  if  tlif  pi.it  Arthur  t'anal  ua-  not  ;:r:iiite«l  hy  theoun 
<*r*«,  nor  «liil  tht-  •iti/cn**  nf  t>r:inL'e  and  Hcauiihitit  ntler  tn  fiiriii<*li 
fiimU  tn -t'l-iMi' a  •greater  ihanni-l  depth:  enii-ei[iientl\ .  Ii\  tin-  term- 
«if  tile  act,  the  I  ^-partnictit  wa-  re^iricteij  in  its  n|HM'atiiin'«  ti»  tin*  *«  fnul 
t-lmnnel  tliriMi<jh  >al»iiic  Lake.  It  ap|N>ai'ifiL'.  hn\\i>\ci\  that  tht-  imite 
at  or  near  tlii'  \\i".t  sliiin.  wa-  oriferrcd  *«\  the  interest^  nm-i  .lirrctU 
atTcctetl.  the  Sri  ii'tarx  «»f  W  ai'.  uiidi-i  •lati-  nf  Nn\i*nilii-i  ••.  !!•••:;, 
appni\ed   till-    ri'cniiiiiH-nilatinn   **(   thi^   t>tlice.  that   the  \\i»rk   nn   thi- 

illlprnVenielll    Im-  linf   Undertaken    fnr  the  titlle  lieillj/,   in  nrih*r    tiiat  tin- 

liialter  MiiLdit  n*  •  i\e  the  further  cniisidt'iatinn  nf  i 'nni^rc^*.. 

A  hill  is  III  full'  ( 'nni.M'i>s^  at  it-  pic-inl  -,  N^inn,  aipi  at  thi-  ilalf  ha- 
|Nt<«.<M'd  the  llmiM'  nf  i{i*preM-ntati\eo.  tn  make  tht-  sinii  aliiad\   apprn 

Iiriateil  axailahji*   fn|- a  cliannd   **at   i»i   iH'ar  thf  we-t  slmre  nt    >aMiii' 
4lkl*.'*   V%  itlmUt   cnnditinh^    a-    tn    I'i'jht     nf     \\a\    nr  as  tn    till-  !-•  s^ii.ii   tn 

Um'  riiilid   Siali-s  iif  ilii'    Pnrt    Arlhiii-   t'anal.       I'*i»r  ihi-    iia- ami 

Inmiiiisi*  I  ltt|ii\r  that  the  innditiiMis  rci}iiiriiii;  •hmatiiMi  nf  tin- i  iL'iit  nf 
way  fnr  a  •  liaiim-l  l\  intr  s||,ip>\\:ip|  ..t  i|,r  pn^int  ui-siim  «lii>r>-  line 
llii^iit  result  in  sii||  fiirtln  r  di-la\  iicj'  tli<- i»i<jiniiintr  df  tlil^  \\<irk.  I  •!•» 
not  ri*ciiiiinii  tid  ailachin;:  t«)  this  pniji-<  t.  if  it  In' at|opt(*d  ^\  t  ihmjii^o. 
Uit*  ruiiditioiis  as  !•»  i  i^jht  *i\'  wax   aihl  fiii-  ii-^simi  uf  the   Pnrt  Artitui 
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Canal  recommended  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, nor  fixing  definitely  the  location  of  the  channel,  which  would  be 
sufficiently  described  by  the  words  used  in  the  draft  of  the  bill  now 
pending. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Oen.^  Chief  of  Engineers^  U.  8.  Army. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War. 


preliminary  examination  for  ship  channel  from  beaumont,  oh    ; 
neche8  river,  and  orange,  on  sabine  river,  to  sabine  i4akb,    ; 
thence  along  the  west  side  of  the   lake  to  sabine  pafis,  . 
texas,  including  a  connection  between  said  channel  and  the 
port  arthur  canal. 

United  States  Engineer  Office, 
New  Orleans^  La.^  October  21^  1906. 

General:  1.  In  compliance  with  Department  letters  dated  June  38 
and  July  19,  1902,  I  have  the  honor  to  report  upon  the  preliminary 
examination  of — 

Ship  channel  from  Beaumont  and  Orange,  on  the  Sabine  and  Neches  rivers,  to 
Sabine  Pass,  on  the  west  side  of  said  lake,  at  or  near  the  mamn  of  said  lake,  with  ft 
view  to  excavating  a  channel  of  a  depth  of  nine,  twelve,  eighteen,  and  twenty-fiw 
feet,  and  as  to  the  practicability  and  feasibility  of  connecting  the  channel  proposed 
above  with  the  channel  or  canal  now  known  as  the  Port  Arthur  Canal,  extending 
from  Sabine  Pass  to  Port  Arthur,  and  as  to  other  matters  touching  the  constructioiL 
excavating,  and  desirability  of  the  channel  herein  proposed  which  may  be  deemed 
worthy  or  material,  and  as  to  such  other  facts  in  connection  with  the  construction  of 
said  canal  as  the  Secretary  of  War  may  deem  proper — 

called  for  b}"  river  and  harbor  act  approved  June  13,  1902. 

2.  Sabine  and  Neches  rivers  both  emptv  into  Sabine  Lake,  Texas, 
the  Sabine  at  the  head  or  upper  end  of  the  lake,  the  Neches  3  miles 
below,  on  the  west  side.  Prior  to  any  improvement  there  was  3i  feet 
of  water  on  the  bar  at  the  mouth  of  the  babine  River  and  3  feet  on 
the  bar  at  the  mouth  of  the  Neches.  Dredging  was  carried  on  at  the 
mouth  of  the  Sabine  River  in  1880  and  1895,  and  a  channel  60  feet 
wide  and  7  feet  deep  was  secured.  At  the  mouth  of  the  Neches 
dredging  was  carried  on  in  1880, 1889,  and  1S95,  and  a  channel  50  feet 
wide,  5  feet  deep,  and  8,000  feet  long  was  obtained.  In  1897  the 
channel  at  the  mouth  of  the  Sabine  still  carried  a  depth  of  7  feet, 
while  the  channel  at  the  mouth  of  the  Neches  had  shoaled  to  4  feet. 

3.  A  project  approved  July  14,  1899,  provided  for  dredging  from 
deep  water  in  the  Neches  River  to  deep  water  in  Sabine  Lake.  Under 
this  project  an  8-foot  channel  7,829  feet  long  was  dredged  from  the 
7-foot  contour  in  Neches  River  to  the  6-foot  contour  in  Sabine  Lake, 
a  small  part  of  the  appropriation  being  expended  in  deepening  the 
channel  across  the  bar  at  tne  mouth  of  Sabine  River.  The  available 
depths  on  June  30,  1901,  were  6^  feet  into  the  Sabine  and  4^  feet  into 
the  Neches.  The  act  of  March  3,  1899,  provided  for  a  reexamination 
of  the  proposed  channel  through  Lake  Sabine  J)^^  a  Board  of  Engineer 
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h  effi(*<*n«.     A  report  of  tlio  Roanl  is  printo<l  in  IIouso  I)iH*tiiii(Mit  No. 

H  100,  l'ifty-«»ixili  rmiirj-r.*;,  i\r>t  m'^jdii,  und  on   \ni^o  211* ''J.  Annual 

^  Sipport  for  1  INN t.  Tho  H«i:ini  r«vnnini«MifiiHi  a  si  fiMit  rlitiniwl  on  tin* 
MRt  Hide  of  the  l-ike  ut  an  e*%tini:iti*(|  vn>\  nf  tCliNi.thNi.  The  pMiiird  uIm> 
TCrcunn tended  the  eotistriielioii  of  u  dred;;e  at  a  ro>t  of  fliNi.iNN)  and 

f    an  annual  2ippni])riati«*n  of  ;i^;io.iHH)  ff»r  niaintenanre  of  rhanmd. 

4.  Appropriatituis  fi>rini|iro\in};  nioiith^of  iS«khineand  Nerhes  rivrr^ 
Iia%'C  U*en  n.ade  us  follows: 

By  ai-t  «»f  Ci.imn-H  apiiptviil  Manli  X  1^'^ $10. 1 W) 

Bjr  ■*■!  "I  * '«'ll^rrx■^^  upiiniVi-tl  June  I.;,  r.M.J lL*.'i. «^tf» 

TtiLil i:Ci.  nm 

6.  The  irreater  part  of  tiie  i»oniinerre  on  the  Xerhe.**  and  Sahine  river?* 
!  in  of  a  lo<*2il  rhar.it-ter.  the  prinei|Kil  artitdes  Ihmu^  shelU  ami  Miml 
dri*d^ed  from  thf  hank^i  or  Ited  of  the  river  near  hy  and  truns|M)rtiHi 
entirely  within  the  rivor  where  there  i>  deep  water  and  no  improve- 
ment is  needed. 

t>.  The  art  approved  June  13.  VM^H^  euntaiiiN  the  folio winj;  provision: 

Impmvini;  riuMiih«  of  SaMno  Ami  Nivln**  rivoni.  Toxa^.  in  arMinUm-e  wilh  Iloun* 
DkN-uiiiciit  NuiiiU'nil  Two  liiiiiilrfil  ainl  niiM'ty-iiiiii',  Kifty-fourth  Cnnirn-^.  MNitinl 
OTNiitiii,  liyifjiiiii  rliii^'  tlifHwiinc  willi  Suliiiie  |*:im«  liy  Hrhaiiii<-1 1'l^lit  ftt-t  <|t-«-|ilhr<iu,'h 
BbIiuii*  Ijikf:  i*iiiitiniiii:i!  iiii|iri>\iMi)iMit,  our  hiiii«lri-i|  ami  twfiilv-flvv  llfMi-^iii'l  *{>A' 
larp:  /Vi.fi#/f./  fuifh^r,  Tliat  in  tin*  ih^  ri'tinn  of  ihr  Sts-n-larv  of  War  Uo  nuv  i*'!!***! 
tt  riMiii*  at  i*r  m^ar  tin*  Ufht  ^hiirr  nf  ku*!  lakf,  ainl  mi«l  rhantii*!  may  In*  ritiiiui  ti*il 
with  V*»r\  Arthur  i'aual:  l^i;m>liil  furihrr.  That,  in  cam*  rnrli  nuini*«iiiin  h  nia<li*, 
boatii  ^liaM  U*  all- •  Will  ti»  pa*^'*  thrnii^rh  th«*  Kii«l  ranal  willimit  fiavnirnt  of  any  \**\U. 

In  raM>  fun  In  nltall  U*  funii*-htil  l>y  thi*  riti7.iMi««  of  ()rant!«*  anil  lt«*auiiiont  or  in  ;inv 
•Ihrr  way  t«i  »>«•,  iirr  a  I  linnnrl  aliinir  thi*  rmi't*  hfrrin  ilf^-riUt]  of  a  ijrn-atrr  ilffitfi 
»  than  rJL'ht  fiiT,  the  auHiunt  hfrnn  apiinrpriatni  may  be  eziH'tuifil  in  avi'uriag  a 
ili'r  tli'iith  than  hiT«'in  iU*>i;;iiat«  •!. 


7.  At  theoiit.-et  it  wa»i  neee>'»ary  to  detennine  the  follow  in  jj  quest  ions: 
Fir>t.   if  |NTn)is>i«iii  wouM  Ik*  ^nanted  hv  the  Port  Arthur  ("anal  and 

Doi'k  (\»nip:iiiy  t«>  eonnrct  ** said  ehanneP'  with  I'ort  Arthur  Canal, 
and  til  u**«*  ->:iid  ranal  as  providrd  in  the  art. 

S*«ond.  Tlu*  amount  of  the  fuiid>  whieh 'Mheeiti/en*!  of  Oranpo ^nd 
Bf*auin<>nt"  wtndd  funii^li,  or  the  ainnunt  uliicli  wuuM  he  furnished 
'*in  anv  othrr  wav  t«)  bccure  tlie  chaiuiel  alon«;  the  rout«'  herein  de- 
gprilK'tl."  c»tf. 

8.  After  ri»rre-|v>ndenee  wilh  i>:irtii"i  Utth  dirertly  and  indiriM-tly 
inti'H'stiHl  in  till*  iin|>ro\i'nii'iit.  and  afler  a  run^ultatinn  \»itii  riti/i-nN 
of  l^'auniont  and  t  >r:ih<>'e.  1   h!i\<*  In  s:i\  that   thi*   Port   Arlhur  ('afi:d 

* 

anil  I>iN'k  ( 'iiiii|i:iit\  lt:i^  iml  aulh<iri/i'd  a  runner! itiii  to  In*  made  \iith 
I*iirt  .\itlii:r(  :iiimI  hy  any  rlnniitd  %\  liii  h  the  ('niti>i|  >tati'?«  may  m>i-uii*; 
also,  tiiat  '*tli«'  i-iti/rn<«  nf  ( )raii;;4*  aii^l  l^*aum«>iit'*  ha\i*  not  ittri*n'd  to 
fiirni'*h  fund-*  to  In*  um'iI  in  sri'urini;  a  rhannid  «'iflnT  of  .s  fi*i*t  or 
f^reatrr  di*|ith,  aiitj  I  jiavi*  ni>  kriftwIi-ilLTf  thai  finid'^.  in  adiiiti.m  ^  i  tin* 
aj|i«»unt  aj^propriati-ti.  will  l>r  furni^-linl  "in  any  ofln-r  way.** 

•*.  \V««  hale  thiTi'for**  oidv  to  inn^idrr  till*  amount  appi'opri:ii<'<i 
($l'^.'i,iNHij  hy  art  of  .fum*  !:'.,  r.»"L',  ami  thf  i-!iinaf«-  for  an  **  i*»*X 
cliannel  printi-d  in  II«ium-  I)iM-umfiit  No.  :.".»:*.  Fifty  fiiurth  ('MnLTi"*^, 
acHiint!  of-^ojon. 

li».  In  l**'*.!  the  Sahinr  lki\tT  l»:ir  \\a-  •in-il'/'d,  and  in  l**'*"  it  ua*. 
fcfimd  that  th«' rut  ha*l  inaiMlaiiM  •!  \rr\  uril.  Whih*  it  i-*  r\|N>i  tiil 
tliat  tt  dri<l;;^«*d  channel  in   Sahine    Lake   will   till   up  durii.;,'  \  ii*lf  nl 
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storms,  yet  it  is  the  only  project  that  may  be  executed  for  what  could 
be  considered  a  reasonable  expenditure. 

11.  The  cost  of  securing  a  channel  of  greater  depth  than  8  feet 
would  be  greater  than  the  requirements  of  commerce  appear  to  war- 
rant, and  the  cost  of  securing  an  adequate  channel  of  that  depth  will 
be  in  excess  of  the  amount  appropriated. 

12.  It  is  proposed  to  secure  a  cnannel,  by  dredging,  which  shall  be 
8  feet  in  depth  at  mean  low  water,  with  a  bottom  width  of  150  feet, 
said  channel  to  run  from  the  heaa  of  Sabine  Pass  to  Neches  Biveri 
thence  to  Sabine  River. 

13.  The  dredging  to  be  done  in  the  following  order: 

First  The  bar  at  the  mouth  of  Neches  River. 
Second.  The  bar  (Blue  Buck  bar)  at  the  head  of  Sabine  PasB. 
Third.  The  bar  at  the  mouth  of  Sabine  River. 

Fourth.  To  expend  tiie  balance  which  may  remain  in  dredging  a  channel  from 
Neches  River  to  Sabine  Pass  and  Sabine  River. 

14.  It  was  estimated  that  1,500,000  cubic  yards  of  material  must  be 
removed  to  secure  said  channels  and,  at  10  cents  per  cubic  yard,  the 
cost  would  be  $150,000.  Of  this  amount  $125,000  was  appropriated 
by  the  last  river  and  harbor  act. 

15.  A  careful  examination  of  the  proposed  canal  route  has  just  been 
made  by  Mr.  A.  H.  Weber,  assistant  engineer.  His  report  is  complete 
and  in  detail.  It  includes  commercial  statistics  and  general  information 
thought  worthy  or  material,  and  is  herewith. 

16.  I  agree  with  Mr.  Weber  in  his  conclusions,  and,  in  my  opinion, 
this  locality  is  not  worthy  of  improvement  by  the  General  Government 
to  a  greater  extent  than  that  contemplated  by  the  project  adopted  by 
Congress — i.  e.,  for  an  8-foot  channel,  160  feet  wide,  through  Sabine 
Lake. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A. 

[First  indoraement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

N(/oemher  11, 190e. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Third  IndoTBement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

Septetnher  11^  1903. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  for  ship  channel  on  the 
west  side  of  »Bibine  liike  from  Beaumont  and  Orange,  on  the  Sabine 
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and  Neches  rivers,  to  Sabine  Va^^  Tex.,  anthorized  hv  the  river  and 
harbor  act  approved  tf une  13,  ltH)2,  with  a  view  to  sMHurin^  a  cliannol 
with  deptlis  of  9,  12,  18,  and  25  feet 

In  a  report  of  the  5th  ultimo  on  the  subject  (copy  herewith)  the 
Board  of  fenmneerM  for  Uivors  and  iIur)H)r8expre8seii  the  opinion  that 
it  is  advinable  for  the  United  States  to  undertake  tlie  work  of  exca- 
vating^ 8uch  a  rimniiel  with  a  depth  of  9  feet,  provided  it  can  be  effected 
at  a  reasonable  cMist. 

I  ooncur  in  this  opinion  and  recommond  that  a  survey  necos««rv  to 
prepare  a  pn>jcct  and  estimate  of  c(»Ht  of  such  impruvemont  lie  autlior- 
UBBO,  the  ex|)en8es  of  such  Hurvcy  to  l>e  paid  from  the  appropriation 
for  examinations,  survevs,  and  contingencies  of  rivers  and  harborn, 
act  of  June  13,  ltK)2. 

Certain  pa])ers  in  thin  ca^e  are  now  in  the  hands  of  the  Attomey- 
Oeneral  with  nM|uest  from  the  War  Department  for  an  opinion  on  a 
point  incidentally  involved  in  a  full  considenition  of  the  meriUi  of  this 
proposed  improvement,  but  a  pntjcct  and  CMtimiite  as  herein  contem- 
plated are  ensential  to  such  consitieration  and  liniil  n^commendation  by 
this  I)e|)artiiicnt,  re^^nllcss  of  the  question  to  be  determined  by  the 
decision  of  the  Department  of  Jastice. 

G.  L.  GiLLKsriK, 
£ri^»  Gcn.^  Chief  of  EmjineerB^  U.  H.  Army. 

[Fourth  IndoiMnienl.) 

Wab  Dbparthievt, 

Sfptemhtr  15^  lOOS* 
Approved,  as  rei*ommcndcd  by  the  (^hief  of  Kiiginoers. 

ItoRKKT  SlIAW   OmvF.R, 

Acting  Stvniary  of  War. 

[Klevrnlh  luf1or«rm^nl.] 

Wau  Department, 
Okkh'k  ok  tiik  Ciiikf  of  Knuinkkrs, 

Wtifi/iint/ft'ti^  Fthrwinj  -.'»,  /.'*''{. 

Rei^pectfully  returned  to  the  liimrd  of  Enf^iiicers   for  Rivers  and 
HarlM>rri.  with  est i unites,  us  rc<| nested. 
Bj  command  of  Urig.  Ueu.  Mackenzie: 

11.  K.  HoiMJE-*. 
J/i ijt  »r,  (**  >rj>s  if  Kn  ij  in » » r«« 


Ri:iiii:r  or  hu.  a.  ii.  hiiiiih.    \»ipii*rrA\T  i-m.imtkr. 

rNiriii  Statw*  KsiiiNKiiK  nrrii  r. 
.\ni  *h-Uitii.;  hi.,  f^-t'J^  ;>.  ;>'•. 

Cou^xin.:  T  haw  tho  honur  tn  Htilimit  tlio  follow  iiik*  n*|iort  ti|Min  nii  rxHiniiuilhtii  of 
thr  ppipr^il  eliip  rhaiiiit'l  from    rMMiiiinitit  uinl  Hnm^t'  to  SiiMiif  Pa-f*  iiiAili>  in 
mpliAiii'*'  with  iiiMriii-th>i;^  «'i>iitaiiii*«l  III  \our  IvlXw  of  N-|it<*inl4T  .7.  I't^'J. 
In  B  rp|M*rt''  ii|m>ii  thrSahiiic  lCi\iT.  Huf>iiiitti*<l  \*y  tht*  writer  urnlpriliitf  of  >«'ptfiii- 
27,  IMTJ,  till.'  plivhiral  chnriii-tfri^t u-h  ami  roiniiifrrial  iitMt)»tiiii  tif  tliAi  •>tn*aiii 

■Plinli^l  ill  IliMim*  I NN'Uiut'iit  Nu.  177,  MfU  t  i^hlh  i  uii^n-.-^,  miohiI  mwriou. 
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were  given,  and  it  is  not  thought  neceesary  to  repeat  them  in  this  report,  which  win 
treat  particularly  of  the  Neches  River  and  sach  general  infonnation  ana  data  as  is 
deemed  worthy  and  material  and  bearing  upon  tne  project  as  a  whole. 

The  examination  was  made  October  1-9,  1902,  the  U.  S.  launch  TrarutU^  of  Saline, 
being  used  for  the  trip  from  Beaumont  to  8abine  Pass,  via  Neches  Biver,  Sabine 
Lake,  Port  Arthur  Canal,  and  Sabine  Pass.  Taylors  Bayou  was  also  examined  fort 
distance  of  about  1  mile  from  its  mouth. 

The  stage  of  water  in  the  Neches  was  about  1 }  feet  above  extreme  low  water,  and 
1  foot  above  in  the  lake. 

The  principal  distances  to  be  considered  in  connection  with  this  subject  are: 

Mllei 

Beaumont  to  mouth  of  Neches 25 

Orange  to  mouth  of  Sabine 10 

Mouth  of  Sabine  to  mouth  of  Neches 4 

Mouth  of  Neches  to  Port  Arthur 8 

Mouth  of  Neches  to  mouth  of  Taylors  Bayou 11 

Mouth  of  Taylors  Bayou  to  head  of  canal i 

Head  to  foot  of  canal 7 

Foot  of  canal  to  Sabine 3 

Description  of  river, — The  right  bank  of  the  river  at  B<'aumont  is  about  15  feet  and 
the  left  bank  about  3  feet  above  low  water.  Proceeding  downstream  a  few  milei 
the  right  bank  lowers  to  about  4  f^t,  and  from  this  locality  to  the  mouth  of  the 
river,  with  the  exception  of  two  places  known  as  Smiths  and  Griggs  blufis,  the  hAnki 
are  but  1  to  3  feet  atx)ve  low  water  and  are  subject  to  overflow. 

The  bluffs  referred  to  above  are  8  to  16  feet  above  low  water  (the  word  "  bluff'* 
being  a  misnomer).  The  Port  Arthur  Rice  and  Irrigating  Company's  pumping  plant 
is  located  on  Smiths  Bluff,  10  miles  above  the  mouth  of  the  nver,  and  the  Centril 
Asphalt  and  Refining  Com^ny  have  recentlv  established  an  extensive  plant  for  the 
treatment  of  petroleum  on  Griggs  Bluff,  7  miles  above  the  mouth. 

For  about  8  miles  below  Beaumont  the  banks  are  heavily  wooded,  and  for  the  rest 
of  the  distance  the  country  is  open  and  covered  with  grass  where  the  elevation  is  1} 
feet  or  more  above  low  water,  and  with  sea  cane  where  it  is  lower. 

The  range  in  stage  from  high  to  low  water  is  about  10  feet  at  Beaumont  and  5  feet 
at  Griggs  Bluff,  from  which  point  it  diminishes  gradually  to  the  mouth.  Hi|^ 
water  usually  occurs  between  December  and  April. 

The  width  of  the  river  is  400  feet  at  Beaumont^  increai>ing  to  1,000  feet  at  the  mouth. 

The  depth  varies  from  a  miniinuni  of  16  feet  to  42  feet.  It  ia  thought  that  20  feet 
of  wattT  may  l)e  found  for  thn»i»-fourths  of  the  total  distance  In'twet^n  Beaumont  and 
the  mouth  of  the  river.  After  entering  the  lake  there  is  a  Htake<l  channel,  which 
was  dredmnl  in  1900  to  a  depth  of  8  nn't  for  a  distance  of  alwut  IJ  miles.  This 
depth  .^till  obtains  for  a  distance  of  about  1  mile,  after  which  it  decrciiiH^s  to  6  feet, 
which  is  alxmt  the  average  depth  of  the  lake  in  this  vicinity.  The  stage  in  the  lake 
wjtM  i»stimat(.Hl  at  1  ffH)t  alH)ve  onlinary  low  water. 

The  current  in  the  river  is  scarcely  noticeable  at  low  water,  hut  increases  pen*ept- 
ibly  with  the  stage,  and  at  high  water  it  is  with  difticulty  a  skiff  can  stem  it. 

Salt  water  has  l>een  noticre<l  on  several  occasions  alK)ve  Beaumont  and  for  from  one 
to  four  days  of  each  year  at  Smiths  Bluff,  10  miles  al)ove  the  mouth.  During  the 
j)eri<Kl  of  salt  water,  pumping  at  the  irrigation  plants  must  Ik?  dis<'ontinue<l,  as  the 
effect  of  the  salt  on  tne  rice  crop  is  very  injurious.  No  st'rions  results,  however,  have 
been  experience<l  from  this  source  on  the  Nech(*s,  owin^r  to  the  hhort  duration  of  the 
salt-wator  ]>eri(Ml,  but  on  Taylors  and  llildebrants  bayous  the  loss  to  the  rice  pro- 
ducers from  salt  water  has  In-cn  heavy. 

This  subject  will  Ih»  referred  to  a^i'n,  it  Ix'ing  deemed  worthy  or  material. 

Commerce. — The  princi{)al  articles  of  commerce  are  shells,  wind,  lumlxT,  oil,  and 
building  materials.  The  InmU'r  an<l  oil  are  carrie<l  out  of  the  Neches  and  through 
the  lake,  the  greater  part  of  tlie  other  items  l)eing  handlnl  entirely  within  the  river. 
The  shells  are  obtainnl  from  natural  <lejM)sits  al>out  1  mile  al)(»ve  the  mouth  of  the 
river.  They  are  bargt^l  to  Beaumont  an<l  used  for  street  i»avin^  and  for  n>ncn*te. 
The  sand  is  dn'dp'<l  from  the  Ih^I  of  the  river  either  alwne  or  1h»1o\v  lU'auniont  and 
is  also  banrt»«l  to  the  city  an<l  is  use<l  in  vreneral  construction.  Beaumont  is  in  a  very 
pros|>erous  condition  and  a  gn*at  deal  of  buildinir  material  is  U-iiiir  tisjtl. 

The  ex|>ort  himlxjr  is  either  hanretl  or  floated  to  I'urt  Arthur  or  Sabine  and  there 
load»»d  on  vessels. 

The  oil  industry  is  new  an<l  developine  nipidly.  The  greater  part  of  the  output  ii 
piped  to  Port  Arthur  or  Sabine  and  loaded  on  tank  vessels.     A  small  |)art  is  loaded 
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on  baiiges  at  Beanmont,  where  there  are  one  or  two  pipe  lines,  and  towed  to  Port 
Arthur  or  Sabine  and  transferred  to  larger  vessels  or  towed  directly'  to  some  near-by 
port.  It  is  thought  that  this  industry  will  materially  increase  in  the  future  and 
would  double  or  quadniple  if  there  were  better  water  through  the  lake. 

The  idea  prevails  at  Beaumont  that  considerable  rice  is  boated  on  the  Neches,  but 
no  evidence  of  this  fact  could  be  secured. 

Commercial  staiMcSf  Neches  River ^  year  ending  October  7,  190fS. 


Article. 


Shells 

Sand 

Timber 

Brick 

Cement  and  lime 

on 


Total. 


Value. 


$162,000 

206,000 

18.000 

1,100 

1,000 

9.800 


396,400 


Nnmber  of  steam  vessels  regularly  employed 12 

Number  of  barges  regularly  employed 60 

Number  of  trips.    (No  records  kept. ) 

In  addition  to  the  number  of  vessels  regularly  employed,  several  have  entered  from 
the  outside,  no  record  of  them  having  b^n  kept. 

Commercial  statistics^  Neches  and  Sabine  rivers,  combined, 
[Necbes  River,  year  ending  October  1, 1902.    Sabine  River,  year  ending  December  31, 1901.] 


Article. 


Shells 

Sand 

Brick 

Rice 

Merchandise . . 
Railroad  steel. 

Lumber 

Oil 


Total. 


Tons. 


365,871 


Value. 


124,000 

$178,000 

206,000 

206,500 

1,225 

6,100 

7,500 

150.000 

825 

23,600 

4,600 

270.000 

18, 721 

111.736 

3,100 

9,300 

955,136 


Number  of  vessels  regularly  employed 19 

Number  of  barges  regularly  employed 70 

SUUemerd  of  tonnage  and  commerce  passing  through  Sabine  Pass  jetties  for  calendar  year 

ending  December  SI,  1901, 

Steamers number. .  39 

Trips : do...  675 

Net  registered  tonnage  (675  trips) tons. .  225, 110 

Sailing  vessels number. .  88 

Trips do...  124 

Net  registered  tonnage  (124trips) tons..  185,758 

Baizes number. .  13 

Trips do...  102 

Net  registered  tonnage  (102  trips) tons. .     69, 478 

Total  vessels numljer. .  137 

Total  trips do...  901 

Total  tonnage tons..  480,346 

Draft  of  heaviest  vessel:  Light,  12  feet;  loaded,  22.  7  feet. 


1986      BBPOBT   OF  THE   CHIEF   OF   ENQINEEBS,  IT.  8.  ABMT. 

Shipmenit  and  reeeipU. 


Article. 


BHIPMENT8. 

Lumber ^. 

Merchandlae 

Cotton  and  cottonseed  prodacts 

Wheat  and  com,  in  bulk 

Bice 

OU,  in  bulk 

Total  shipments 

RE<  EUTS. 

KerchandlM 

Total  receipts 

Grand  total 


T6na. 


68,276 
6,231 
16,056 
12,625 
434 
45.960 


144,671 


Valoe. 


49.891 

1,962.171 

S12.MI 

6.411 

160,  OS 


6,616 


6,616 


m^m 


U6,7M 


lfiO.067  I  8.016,701 


Of  the  total  shipments  through  Sabine  Pafls,  the  following  came  out  of  the  Nechci 
or  Sabine,  the  balance  haying  been  shipped  from  Port  Arthur  or  Sabine: 

Article. 

Tons. 

VahM. 

liTimber r r-F^-r.«.r.,T«Trr..  ........ 

18,721 
8,100 

tiii.m 

Oil 

9M 

Total 

21,821 

121  Ol 

OU, — The  oil  industry  in  the  vicinity  of  Beaumont  is  the  most  important  in  thk 
section,  and  is  referred  to  by  those  interested  in  deep  water  as  having  great  weight  in 
connection  with  this  subject.  A  few  facts  and  figures  are  therefore  deemed  worthy. 
The  age  of  ''gushers"  at  Spindletop^the  most  remarkable  oil  field  the  world  hai 
ever  known — is  passed.  Gradually  in  each  of  these  artesian  oil  wells  the  preasofO 
diminished  as  the  gas  confined  by  the  cap  rock  escaped  with  the  oil  until  one  by 
one  they  cea9e<l  to  flow  and  pumping  had  to  be  resorted  to.  This  is  now  being 
done  at  each  of  the  producing  welli.  The  main  output  is  piped  to  Port  Arthur  or 
Sabine  and  some  of  it  to  Beaumont  and  the  two  refinm^  plants  on  the  Neches.  The 
oil  is  temporarily  stored  in  large  tanks  located  at  various  points  along  the  several 
pipe  lines,  the  greater  number  being  at  Port  Arthur  and  vicinity. 

There  are  now  five  lines  of  6-inch  pipe  into  Port  Arthur  and  two  into  Sabine.  The 
cai>acity  of  these  lines  depends  upon  toe  initial  pressure  exerted  by  the  pumps,  and 
information  on  this  point  could  not  be  secured. 

The  cost  of  a  pipe  line  is  estimated  at  $5,000  per  mile.  The  distance  from  Poii 
Arthur  to  Beaumont  is  about  15  miles.  It  is  reported  that  the  life  of  a  pipe  line  if 
expected  to  be  very  short,  a  few  years  only,  as  much  of  the  distance  is  over  low 
ground  subject  to  overflow  from  salt  or  brackish  water,  which  attacks  and  corrodci 
the  iron. 

The  following  tables  of  the  shipments  of  oil,  by  months,  give  a  go«d  idea  of  the 
wonderful  growth  of  this  industry: 

(hoMwiae  skipmenU  from  Port  Arthur. 


September 
October . . . 
NovomtHT 
December. 


1901. 


1902. 


Quantity 
month. 


A'2k\  (XX) 
2.»41.u;« 
l.f.29,474 

658.434 


1,7,V>.61R 


January 

Febniar\- 8.'xn.'av«8 

March ,  :{.  I4f>.  4V> 

April j  l,Uw,036 


Total. 


OoAma 

430,011 
2.761.011 
4. 390.  MS 
6.(M8.Mf 


6.80R,4I1 
10.135.80 
1S.2N2,S47 

ii,8i7,ai 
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month. 

Total. 

1901. 

4.075,  »B 

!!S:S 

10,«1,«M 

SSfi,, 

6fi,261,7£6 

72,0W,2i6 

Oiaitwue  thipmtrUt  from  &ibiru 


m  Sabine  and  Port  Arthur,  110,TZ8,91S  gallon*,  or  l,e»,WO  bi 
Taniage  capacity,  and  quatitUy  ttored. 
[EeUmale  made  In  June,  1902.) 


T.,U. 

^iun^. 

Capadtr. 

Qnanrltx 
.tored. 

189 

» 

Barrrtt. 

10.130,  MO 

A  barrel  ol  oU  contBlni  42  gallona  and  vrvlKhOlD  pooDda. 

It  will  be  noticed  from  the  above  that  at  the  Hit«  of  shipment  dnrinf;  the  past  year 
there  IB  on  hand  eufticient  oil  to  laat  two  years,  and  at  the  rate  murhed  diirini^  the 
moDthe  of  August  and  September  there  \b  about  t«n  months'  supply.  It  m  thought 
the  present  output  exceeds  the  capacity,  as  a  number  of  new  taJikH  are  under  coti' 


There  are  f[rave  fears  in  the  minds  of  many  that  the  Spindietop  district  has  seen 
its  beat  da^ B  and  that  the  output  will  soon  begin  to  diminish,  and  perhape  entirely 
Gease  withm  the  nv.t\.  few  years.  New  fields,  however,  are  being  discovered  within 
piping  distance  of  Port  Artnur  and  Sabine,  and  it  is  thought  that  these  will  supply 
tbe  demand  for  many  yearB.  The  impression  gained  from  conversation  with  thoee 
interMted  in  the  exportation  of  oil  on  a  larye  scale  was  that,  as  it  h:i<l  to  be  piped  from 
the  source  of  supply,  they  would  do  so  in  the  main  by  way  ot  Port  Arthur  or  8«bin( 
nther  than  (o  Beaumon^  even  though  de«p  wat«i  were  secured. 
Hio  1904 122 
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Rice, — ^Next  in  importanoe  to  the  oil  industry  is  the  production  of  rioe.  This  bail- 
nesB  was  in  its  infancy  in  this  section  of  the  country  out  a  few  years  aoo,  and  it  ii 
now  one  of  the  greatest  sources  of  revenue.  There  are  4  laree  irrigation  plants  on  the 
Neches  River,  12  on  Taylors  and  Hildehranta  bayous,  and  a  number  on  Cow  and 
Adams  bayous,  tributaries  of  the  Sabine. 

The  acreage  in  rice  in  Jefferson  Ck)unty,  watered  from  plants  on  the  Neches  Biw, 
Taylors  and  Hildebrants  bayous,  is  now  35,000,  with  a  probability  of  ^000  next 
year.  In  Orange  county,  watered  from  Cow  and  Adams  bayous,  the 
13,500,  with  the  probabihty  of  20,000  next  year. 

Product  and  value  of  the  rice  crop. 


Year. 


1902 
1908 


JefTcraon  County. 


Sacks. 


374.000 
4.SO,000 


Value. 


t8Kf),000 
1,200,000 


Orange  Ooimtf. 


Sacki. 


182.600 
200.000 


Valoe. 


fiOO^OOl 


It  is  thought  by  many  interested  in  the  canal  project  that  a  large  part  of  the  rioe 
crop  would  be  moved  bv  water  if  deep  water  were  secured.  I  am  not  of  that 
opinion.  The  mana^r  of  a  large  rice-niillin^  plant  in  Beaumont,  whose  company  is 
interested  in  rice  culture  on  Taylors  J^ayou  and  owns  a  small  boat  and  liaiiges,  staied 
that  he  made  use  of  his  floating  plant  to  gather  the  rice  from  aloni;  the  bayons  Mid 
take  it  to  the  nearest  railroad  for  shipment  to  Beaumont,  })ut  that  he  could  not  com- 

Sete  with  the  railroads  in  bringing  it  into  Beaumont,  either  now  or  in  the  event  of 
eep  water  being  obtained,  and  that  he  did  not  believe  his  business  would  be  affected 
one  way  or  the  other. 

The  vice-president  and  manager  of  a  large  irrigating  plant  located  on  the  Nechoi 
and  supply  mg  water  for  10,000  acres  of  rice  land  lying  between  the  Neches  River  and 
Taylors  Bayou  informed  me  that  he  per8<3nally  had  ^300  acres  in  rice,  and  natarally 
was  interested  in  the  development  of  this  section  of  the  country;  that  he  thought  a 
deep-water  canal  would  in  a  general  way  l>e  a  good  thing  for  the  adjacent  counti^, 
but  that  he  did  not  believe  it  would  affect  his  business  in  the  least,  and  that  his 
interest  in  the  project  would  not  extend  to  the  point  of  tubscribing  a  dollar  if  this 
were  asked. 

Of  the  rice  growers  interested  in  the  deep-water  channel,  those  on  Taylors  and  Hil- 
debrants bayous  seem  most  concerned,  the  reason  bein^  that  their  crops  are  seriously 
damaged  bv  salt  water,  and  they  believe  that  the  cxistoui^e  of  a  canal  on  the  west 
side  of  the  lake  will  alleviate  this  evil.  During  the  dry  reason  when  there  is  but  little 
current  in  the  bayou,  and  the  tide  and  wind  are  shoreward,  the  waters  of  the  bayoa 
are  backed  up  and  encroached  upon  by  those  of  the  lake,  which  at  these  times  are 
salt.  This  has  occurred  to  a  serious  extent  during  the  pa«t  two  years,  and  the  cropt 
have  been  almost  destroved.  The  opinion  exists  among  the  planters  that  the  cm* 
struction  of  the  Port  Arthur  Canal  has  materiallv  enhanced  this  evil.  Their  theory 
is  that  the  construction  of  the  canal  has  transferred  the  mouth  of  Taylors  Bayoa 
from  its  original  location,  where  it  was  supplied  with  frei^h  water  carried  down  the 
west  side  of  the  lake  from  the  Sabine  and  Heches  rivers  to  the  lower  end  of  the  canal, 
where  it  is  easily  fed  with  salt  water  from  the  pass,  there  being  insufficient  cairent 
in  the  canal  to  resist  it. 

It  is  the  belief  that  if  the  canal  were  constructed,  making  connection  with  Taylon 
Bayou,  it  would  keep  the  west  side  of  the  lake  abundantly  supplied  with  fresh 
water.  It  is  possible  that  this  belief  may  in  a  measure  account  for  the  strong  feeling 
that  exists  in  favor  of  having  the  propope<l  canal  located  close  to  or  within  the  west 
shore  line  of  the  lake.  The  planters  on  Taylors  an<l  Hildebrants  bayous  recently 
p<x>led  their  interests  and  hnnightnuit  for  damages  against  the  Port  Arthur  Ganw 
and  Doc^k  Company.  During  the  early  part  of  this  month  a  meeting  was  held  at 
Port  Arthur  between  representatives  of  the  canal  company  and  the  planters,  at 
which  an  agreement  of  some  sort  was  entered  into,  the  terms  of  which  were  not 
made  public,  but  it  is  thought  an  effort  is  to  bo  made  to  secure  aid  from  the  Grenend 
Government  to  construct  a  lock  in  the  canal  or  Taylors  Bayou  with  a  view  to  pr^ 
venting  the  salt  water  from  entx-ring. 

From  an  engineering  point  of  view  a  connection  with  the  present  Port  Arthur 
Canal  is  practicable  and  feasible.  There  may  be  difficnlitics,  however,  in  securinjia 
rij^ht  of  way  in  the  event  of  the  eelecte<l  route  passing  through  private  property.  Tna 
opinion  prevails  with  some  that  no  opiK)sitioii  should  he  encountered  from  the  Port 
Arthur  Canal  and  Dock  Company  if  connection  is  made  with  Taylors  Bayoa  (A 
reoognized  navigable  stream)  and  not  with  the  canal  direct,  it  being  corrently  nndor- 
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■lood  that  the  canal  is  a  free  waterway  for  any  who  deeire  to  use  it,  and  therefore  it 
woald  not  be  within  the  power  of  the  canal  company  to  prevent  ite  use  by  veHHels 
bound  toward  or  from  a  new  canal.  No  evidence  of  fact  bearing  u{X)n  the  abpolute 
freedom  of  the  canal  was  found.  Should  it  be  true  that  this  is  the  case  there  would 
fltill  be  the  possibility  of  legal  questions  arising  bearing  upon  damages  due  to  increa»e<i 
corrent,  overflow,  6e<linient,  etc.,  as  a  result  of  introdncmg  the  waters  of  the  Neches 
and  Babine  rivers  into  Taylors  Bayou  and  indirectly  into  the  Port  Arthur  Canal. 

Conclusions. — The  Neches  Kiver  below  Beaumont  and  the  Babine  River  Inflow 
Orange  have  ample  depth  and  require  no  improvement  to  meet  the  present  and  pro- 
spective demands  of  commerce.  There  is  not  sufficient  depth  through  the  lake  to 
meet  the  demands.  TliiH  sliould  be  provided  and  maintained.  '  A  channel  of  8  feet 
in  depth  and  150  feet  in  width  will  meet  both  present  and  future  reiuiirements.  ^  Such 
a  channel  has  been  jtrovided  for  by  recent  act  of  Congress,  and  the  locality  is  not 
worthy  of  improvement  by  the  General  Government  beyond  this  extent, 
very  respectfuUyi  your  obedient  servant^ 

A.  H.  Webeb, 
Assistant  Engineer. 
lAeat  Col.  H.  M.  Adams, 

Corps  of  Engineers,  U.  S,  A. 


REPORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS. 

Washington,  D.  C,  August  6 ,  1903. 

General:  1.  The  Board  of  Engineers  for  Rivera  and  Harbors  has 
considered  the  report  on  the  preliminary  examination  of  the  ship  chan- 
nel from  Beaumont  and  Orange,  on  the  Sabine  and  Neches  rivers, 
Texas,  made  by  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  and 
referred  to  the  Board  by  Department  indorsement  of  Novera)>er  11, 
1902.  In  its  investigation  of  the  subject  the  Board  has  had  before  it 
letters  from  interested  parties,  has  visited  the  locality  and  held  public 
hearings  at  Beaumont  and  at  points  along  the  proposed  channel,  and 
has  examined  the  route  which  it  appears  most  desiraole  to  follow.  As 
tlie  result  of  its  investigation  and  deliberations,  the  Board  has  the  honor 
to  submit  the  following  report: 

2.  The  Sabine  and  Neches  rivers  both  flow  into  Sabine  Lake,  the 
waters  escaping  from  the  lake  through  Sabine  Pass  into  the  Gulf  of 
Mexico.  The  sea  entrance  has  been  improved  })y  jetties  constructed 
by  the  United  States,  and  by  dredging.     A  depth  of  25  feet  can 

Erobably  be  obtained  when  the  damage  done  to  tne  east  jetty  by  the 
urricane  of  Se])tember  8,  1900,  has  been  repaired.     At  present  there 
it  a  depth  of  about  21  feet  at  mean  low  water. 

3.  1  ne  pass  is  about  7  miles  long.  From  its  upper  end,  in  Sabine 
Lake,  to  the  town  of  Port  Arthur,  an  artificial  channel  called  the  Port 
Arthur  Canal  lias  bet^n  dredged  through  the  land  by  private  interests, 
giving  a  depth  of  25  feet  from  the  head  of  the  pa^s  to  the  wharves  at  the 
town.  This  channel  is  7i  miles  long  and  terminates  at  its  upper  end  in 
Taylors  Ba\'ou,  a  natural  navigable  stream  emptying  into  Sabine  Lake. 
Vessels  leaving  the  head  of  the  canal  cross  Taylors  Bayou  to  reach  the 
wharves  of  Port  Arthur.  To  reach  Beaumont  from  Taylors  Bayou 
vessels  must  pass  through  Sabine  Lake,  a  distance  of  11  miles,  to  the 
mouth  of  the  Neches,  and  tlien  must  go  25.6  miles  up  that  river.  The 
depth  in  the  lake  is  from  5  to  8  feet,  and  in  the  river  is  nowhere  less 
than  15  feet.  To  rrach  Orange  th(»  distance  through  the  shallow  lake 
is  15  mih's,  and  10  miles  from  tlie  mouth  of  the  Sa])ine  to  the  city. 
Thus,  from  Tavlors  Bavou  to  Hcauiiiont  is  a  total  distance  of  3(>.6 
miles  and  to  Orange  a  total  distance^  of  25  miles,  and  those  parts  of 
these  distances  which  lie  in  Sabine  Lake  have  a  ruling  depth  of  only  o 
to  8  feet 


^ 
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4.  In  the  past  the  United  States  Government  has  dredged  an  S-fbot 
channel  into  the  Neches  and  a  7-foot  channel  into  the  Sabine.  The 
ruling  depth  out  of  the  Neches  is  now  about  5i  feet  and  out  of  the 
Sabine  about  6i  feet. 

5.  The  commerce  from  Beaumont  and  Orange  to  the  sea  was  antQ 
recently  similar  in  character  and  comimmtively  small  in  amount,  con- 
sisting largely  in  the  carriage  of  sand  and  shells  for  building  mate- 
rials and  in  the  transportation  of  lumber  for  export.  Now,  since  the 
discovery  of  oil  near  Beaumont,  very  large  quantities  of  that  material 
are  shipped  via  Port  Arthur.  In  addition,  recent  agricultuitil  advances 
have  enabled  rice  to  be  grown  in  quantities  on  what  was,  until  a  few 
\'ears  ago,  waste  land.  The  timber  and  lumber  trade  continues  large; 
and  at  present  the  water-borne  commerce  of  the  two  localities  amounts 
to  365,871  tons,  valued  at  $955,136  annually,  not  including  the  item  of 
oil  piped  at  present  to  deep  water. 

6.  In  1899  a  Board  of  engineer  officers  reported  a  project  for  the 
improvement  of  the  mouths  of  the  two  rivers  by  dredging  a  channel  9 
feet  deep  along  the  east  side  of  the  lake,  and  recommended  also  the 
construction  of  a  dredge.  Previous  to  this  report  a  survey  had  been 
made  of  the  lake  by  Maj.  James  B.  Quinn,  Corps  of  Engineers,  the 
report  of  which  was  printed  as  House  Document  No.  299,  Fifty-fourth 
Congress,  second  session,  and  in  the  Annual  Report  of  the  Chief  of 
Engmecrs  for  1897,  page  1789  et  seq.  This  report  presented  esti- 
mates for  four  channels,  of  25,  12,  8,  and  6  feet  depths,  respectively, 
and  recommended  one  of  8  feet  depth,  running  directly  from  the  head 
of  the  pass  to  the  Neches  River  and  thence  to  the  Sabine  River.  The 
estimated  cost  was  $150,000. 

7.  The  natural  course  of  the  combined  fresh-water  flow  of  the  two 
rivers  appears  to  be  along  the  east  shore  of  the  lake,  where  a  deep  chan- 
nel could  probably  be  maintained  more  easily  than  by  any  other  route. 
A  deep  channel  directly  across  the  lake  would  require  a  heavy  revet- 
ment to  prevent  filling;  while  the  course  along  the  west  shore  of  the 
lake,  although  possessing  certain  features  objectionable  from  an  engi- 
neering point  of  view,  is  the  one  desired  by  practically  all  the  citizens 
interested  in  the  proposed  improvement,  both  because  it  would  give 
access  to  the  wharves  at  Port  Arthur  and  because  the  existing  private 
Port  Arthur  Canal  already  gives  deep  water  for  7i  miles  of  the  dis- 
tance toward  Sabine  Pass,  and  may  be  utilized  as  part  of  the  improve- 
ment, if  no  legal  objection  l)e  found  to  such  a  course.  Accorcungly, 
an  item  in  the  river  and  harbor  act  of  June  13,  1902,  was  inserted  as 
follows: 

Improving?  mouths  of  Sabine  and  Neches  Rivers,  Texas,  in  accordance  with  Honae 
Documont  Numbered  Two  hundred  and  ninety-nine,  Fifty-fourth  Con^rress,  eetrond 
sesHion,  by  connecting  the  same  with  Sabine  Yaas  bv  a  channel  S  feet  deep  through 
Sabine  Lake:  Continuing  improvement,  one  hundred  and  twenty-five  thouaand 
dollars:  Provided  further.  That  in  the  discretion  of  the  Secretary  of  War  he  may 
select  a  route  at  or  near  the  west  shore  of  naid  lake  and  said  channel  may  be  con- 
nected with  Port  Arthur  Canal:  Provided  further ^  That  in  case  such  connection  is 
made  boats  shall  be  allowed  to  pass  through  the  said  canal  without  payment  of 
any  tolls. 

in  case  funds  shall  be  furnished  by  the  citizens  of  Orange  and  Beaumont  or  in  anT 
other  wav  to  secure  a  channel  along  the  route  herein  described  of  a  ^ater  deptL 
tlian  eig^t  feet,  the  amount  herein  appropriated  may  be  expended  m  securing  a 
greater  depth  than  herein  designated. 

8.  The  provision  in  this  act  authorizing:  connection  with  the  Port 
Arthur  Canal  might  have  been  complied  with  without  difficulty,  since 
a  full  right  existed  to  connect  the  channel  with  Taylors  Bayou  and 
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consequently  with  the  canal,  which  opens  directly  into  the  bayou;  but 
while  the  company  has  never  charged  any  tolls  for  passing  through 
the  canal,  yet,  under  its  charter  from  the  State  of  Texas,  it  is  not 
clear  that  it  docs  not  have  the  right  to  make  such  charges.  Accord- 
ingly, before  choosing  a  route  on  the  west  shore  of  the  lake,  it  was 
regarded  as  desirable  to  obtain  the  formal  consent  of  the  company  to 
the  use  of  its  cut  free  of  tolls.  After  correspondence,  it  developed 
that  the  comj^any  would  not  give  such  consent,  and,  in  consequence, 
there  remained  no  choice  of  route  other  than  that  named  in  Colonel 
Quinn's  report,  cited  in  the  appropriation  act.  The  local  objection  to 
the  route  directly  through  the  lake  was,  however,  so  strong  that  the 
work  has  not  been  undertaken,  the  funds  being  withheld  from  expendi- 
ture for  the  present. 

9*  The  same  river  and  harbor  act  which  appropriated  funds  in 
accordance  with  Colonel  Quinn's  plans  provided,  in  addition,  for  a 
preliminary  examination,  as  follows:  , 

Ship  channel  from  Beaumont  and  Orange,  on  the  Sabine  and  Neches  rivers,  to 
Sabine  Pa^s  on  the  west  side  of  said  lake,  at  or  near  the  mar^nn  of  said  lake,  with  a 
view  to  excavating  a  cliannel  of  a  depth  of  nine,  twelve,  eighteen,  and  twenty-five 
feet,  and  an  to  thi;  i)racticability  and  feasibility  of  connecting  the  channel  proposed 
above  with  the  channel  or  canal  now  known  aa  l^e  Port  Arthur  Canal,  extending 
from  Sabine  Pass  to  Port  Arthur,  and  as  to  other  matters  touching  the  constniction, 
excavating,  and  desirability  of  the  channel  herein  proposed  which  may  be  deemed 
worth V  or  material,  and  as  to  such  other  facts  in  connection  with  the  construction 
of  sua  canal  as  the  Secretary  of  War  may  deem  proper. 

This  examination  is  the  subject  of  the  present  report.  The  law,  it 
will  be  noted,  is  still  looking  toward  a  connection  with  the  Port 
Arthur  Canal,  and  authorizes  a  report  upon  any  facts  in  connection 
with  the  construction  of  said  canal  which  the  Secretary  of  War  may 
deem  proper. 

10.  The  Port  Arthur  Canal  was  built  in  1897-98,  by  a  company 
interested  in  cstablisliing  a  port  somewhat  removed  from  the  Gulr. 
Near  the  end  of  the  canal,  upon  Taylors  Bayou,  there  have  been  con- 
structed the  terminals  of  tne  Kansas  City  Southern  Railway.  The 
canal  has  never  been  used  to  produce  a  direct  revenue.  It  was,  how- 
ever, built  to  make  money  for  its  owners,  through  the  lands  and  docks 
held  by  them  at  Port  Arthur  and  through  ite  connection  with  the 
railway.  How  far  it  has  accomplished  that  object  the  Board  can  not 
say;  but  the  financial  benefit,  such  as  it  may  be,  has  already  been 
obtained,  and  it  appears  manifestly  to  the  advantage  of  the  canal  com- 
pany to  transfer,  free  of  cost  to  the  United  States,  the  canal  and  its 
maintenanco,  wliich  is  now  a  source  of  expense. 

11.  A  connection  with  the  canal  through  Taylors  Bayou  can  be 
made  with  or  without  the  company's  consent,  and  such  connection  is 
in  reality  one  of  the  weightiest  arguments  for  a  route  along  the  west 
shore  of  the  lake.  It  would  be  an  apparently  useless  expense  to  dig 
a  parallel  channel  in  the  lake  itself.  Nevertheless,  should  a  channel 
be  made  from  Beaumont  and  Orange,  connected  with  the  Port  Arthur 
Canal,  the  result  would  be  to  turn  into  that  canal  a  volume  of  traffic 
for  which  it  was  not  originally  intended;  and  in  consideration  of  such 
public  use  the  Board  believes  that  the  maintenance  of  the  channel 
may  properl}^  in  that  event,  }>ecome  a  charge  on  public  funds;  but 
the  Board  docs  net  believe  that  the  canal  should  be  purchased  by  the 
General  Government,  or  that  any  money  should  be  expended,  except 
for  maintenance  after  the  channel  from  the  river  mouths  shall  have 
been  finished.     The  canal  was  built  as  a  private  speculation;  its  route 


-t.  In  rh»»  !:»u=r  -ii*  F-zfwti  'Mar?*  Gw^vprnment  hae  dredggd  an  S-fbot 

•b.ir.n^^L  inc.  -::t-  N ^'-.ih^  ici:  a  7-f:rc  Thaanul  into  tfae  dabine.  The 
;-..  vj  ircrh  ■•:-     :  -n»*  V-ii^ni^  i:?  a«.w  xoooc  H  tee%  aodoat  of  the 

.^.  T!:»*  r-  '^.lUf^rie  :7-  c  ?^:i.:rr.«'f:c  \nd  Or&nge  to  the  sea  wms  nntfl 
rri'>ii:iT  •ir..  .:ir  in  :i:;LriiT-i"  x;:ii  :i:a:riLr!irlT*»lv  «imll  in  unouDt^cnn- 
-:>rir.?  ::iL"j  :  -  :z  r^^^  "x^r-jL:^*^  :t  siaii  ;i£id  shells  for  building  niate- 
7-.:i>  irA  :  -  :::•*  Tni.-rt  -^a::- c  ■'•:  .■i:::"?«»r  f'^r  -^xp^rt.     Now,  since  the 

•  :i-««  •:'-77  -f  il  n»^:ir  r*--ii:i:«  c:.  v^frv  larz^  irianciti*^  of  that  material 
ire  riiizf  ►-li  -ill  P.r"  Ariii  :7  Ii  idiirloa,  7»*«:>?cc dj^rionltural  advances 
h.iT-i  -r.:i  i-Hi  r*.-  »*  t.:  3e  «•?•;  ■^!i  in  ■;  iiinrirre:?  on  what  was,  until  a  few 
vr^Tir-  ij  ■■.  X  ltC.^  '.:irA.  T'i*r  t:t."-i  r  md  lin: Vr  tnde  continues  \Arge\ 
i.-.'i  tr  z :  — r  • ".  -1-  *■  iCr^r"  •  -"•^  i.  c:-^-T:t?  :r  the  two  l«xalities  amounts 
r«    >.'.''71  :.  C-.  ■  li  ;-•:  i:  #>-.'. 1-r-  mzunl!  v.  coc  including  the  item  of 

-•.  tr.  >>•*  :&  F-iiri::  •^r.^-^-eer  otft'ier?  reported  a  project  for  the 
irr.r :'  .  -r..-r.:  ■::  :h-  :::■  "irh*  :  :-•?  :wo  r>rrs  'j  dn?dging  a  channel  9 
f^»..r:  :-»ip  li-r.j:  ri-  •^:l-c  ?:•!-  of  the  kik«»,  ac-i  r^.'ommended  also  the 

•  ■•>:.-:■  :[■  r.  .- :  i  ir^*:  j*f.  I^**v:ous  d-^  thi*  rep-jrt  a  *urvey  had  been 
r:.:i.:  ■  r.f  rh-  !:*!<-  Sv  \l%\  Jxrj.'='<  B.  Quinn.  Corp  of  Engineers,  the 
T'-'-i'-'Tt  f.-f  ^h.  :h  wi«  prir.trHi  1.^.  H-iii^  !>:■•  y:n:*»nt  So.  2&9,  Fiftv-fonrth 
f  v.r:^^rr-i.  -r-..,.r.  i  ^^-i-r.  ar.»i  in  the  Ann/.iL  Report  of  the  Chief  of 
Fr./ir:«=-*-r-  f'-r  1**7.  fHire  IT**:*  ^^c  ?^.  T'r::?  report  pre^nted  esti- 
rr:ar*-  f<-ir  f^-ur  ohiCE:»^l>,  of  •::.'■.  \±.  '*.  an-i  '^  fet^t  depths,  re^pectivelr, 
ari'l  r*-'-'  rr;rr,-n"i-d  ''re  of  S  frer  .i»*rth.  r.irr.in;^  dir»»»tly  from  the  head 
^f  r-;.-  {-!--  ti.  th^^  V-'  h->  Rivrr  ani  thecoe  to  the  ^aMne  River.    The 

7.  Tr.»*  n:ir::r!4l  oour^  r.f  the  oombin»Hl  frv^-sh -water  flow  of  the  two 

t\'-'t-  rij.|^nr-  to  \^-  alor.^'  the  east  ?hore  of  th»^  I:ik»\  where  a  deep  chan- 
r. '•  1  r-f,  . !  ■  i  p  r •  /'  -ri  ^  I V  '" •■-  ma:  r. ta i  r.»t  1  mn  re  ea «i  1  v  t ha n  b v  an v  ot  her  route. 
A  H'-^p  f::.\xi\\f-\  ■iir-''tly  a-  r-?  the  lake  woiiKl  n^«}uire  a  heavy  revet- 
ffi'-rit  ^f»  i.r--.  f-r.r  rilii'^cr:  \ihi'.»*  the  o«'''-:i%e  a!o::j  the  west  shore  of  the 
1 1 !■:'•.  fiir.'i'.'.^rh  [^■--♦•--if:::  r»-rrain  f'^at'ire^  o'.-.-.  riona^^le  from  an  enpi- 
t.t-tr'.\i\;  p';:r.r  r,i  view,  is  th«^  or:»^  •l*^'^:!^  i  hy  pTti.tically  all  thecitizen:9 
\u^ir'-u  \  in  tr.'-  ppij"**^— -i  :mpr'"'ve!!;»^r:t.  ^^-th  U-cause  it  would  pive 
'.if  t  ■    t'>  t'f.f  'Ainrvf-^  fit  I'^rt  Arthur  aiii  ^'■«  ;i>e  the  ♦*xi>tin^  private 
I''/rt  Artl;  ,r  ('",j.:i\  riir'niy  trive^  «ieep  wiT»-!'  f.r  Tj  uiil**'^  of  tlie  div 
t-'ui^f-  t/^rAard  >iMrj«-  I':i--.  and  may  U*  uri!i/t'  i  :i^  part  of  the  ininrove- 
rn'fif..  if  fi'i  I'-'j-tjl  n'-'-ri'-n  ?»f'  f'-iirjil  t"  <urii  a«<'i:r-e.     AfCordiiMdv, 
?iii  if'-rn  in  rij*-  riv»r  :iiid  liiirrMjr  act  of  .Tune  1^-.  1 '■♦'•-,  waj>  iusertcd,  as 
f'lll'iv. .': 

Ir.  :  '  .  .r. '  r:  '  /r.s  /-f  -.-:•  'r.r-  ar.^  X'-'h-s  Tiv^-c  T-  V".  \r  aTftHnupp with  Tlnnw 
I"  .'.'.  .'•t.rij'-  ■«  !  ']  .'.'.  i:^:t.\Tf'\  ar.'i  !. ii. ♦■?>-!. .:. i .  I     *■  ■:"  '.t'Ii  ^■•'TlJ^e^s,  ?^1■••ntl 

*i  -.'ifi,  hv  ".fifi-'f  '  .'  t|j.-  -a:in-  uit:j  >;il'iri»«  I'a*^  ''•>  .i  ■■:■.'.:.•..  i  •*  >«'t  iiif|i  ihniutrh 
:ii*.iri»«  I.»ili«  <  '.f.'ir.  ijj.;f  .riij.r«A«:m»-;.T,  mn-  l.i::.in-i  .i".  i  tw»-liT\ -llw  lhi>ii*<in<l 
<l».ii  irw  /V'/l^'^//  /'•/  f/.ir,  'Ui.tt  in  tli»*  •li^tTfii-.n  "f  tl.-  >«-ir' tary  i.f  War  h**  inav 
»'j  h  ■  t  :i  r«.  ,•«.  :it  i.r  j.i-.ir  t},r-  w-t  .^.h-in-  ff\  -.i!-!  I.ik**  au-l  .-.r  !  i!..iriT;«'l  may  In*  «*iiii- 
fiii'i'l  -A  iMi  I'-irt  \rthijr  rrtnal:  /V«.i»,./.  #/  r,  r*; , ..  That  iii  « .i--  "S'lih  o>nniM  tinii  in 
II. Rill'  (.'.iifu  >li;ill  \i4'  nllnuitl  t<i  i>a!)ei  tlipiu;:!!  the  i^iM  raiiai  Mitiniiit  pa\iiu-nt  of 
Mriv  ('ill** 

fn  •.!■•■  fnfi'l-  'hsill  \it'  ftimi-her|  by  th»*fiTi7Pn«  of  ^'raniro  an-l  Iw-anni'mt  nr  inanv 
■ill*  r  'A»:  lo  I"  <  MM- it  I  fi:iiiii«-|  al'>ri(;th('  ri«nt«-  1iiti:ti  lU-MrilMii  uf  a  irn-atiT  i1(*pth 
(li.iri  I  i/fit  fiif.  iln- I'tiii'iiint  luTi'in  Aii]iruiiriatr«l  may  Iv  vx|i»'n«ifil  in  htTuriiif;  ft 
I'ri'iif*  r  'Irpfii  lliiin  Iti-ri'lri  <l«-*'i(;iiatiil. 

s.  The  pr«i\i'.inn  in  tlii*^  iK-t  anthorizinjr  ronnertion  with  the  Port 
ArMiiir  I'jmiil  niiKhf  hiivi*  lM»i«n  eomplii'd  with  without  dillit-ulty,  sini*e 
a  full   ri^'ht  existed  to  ri»nn«'ct  the  I'haiinrl  with   'iayk>i*6  liayou  and 
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nequontly  with  tlio  canal,  which  o{>ciis  (lin*rtiy  into  thi*  kmyuu;  hut 
whilo  tin)  «t>in(wiiy  iiu**  never  chari^i*'!  any  tolU  for  ims>iii^  thn>ii|;h 
the  caimK  Vot«  iindrr  its  rhnrt4'r  mun  the  Stiiti'  of  Tt^xas,  it  is  ii«it 
clear  that  it  iUk^h  not  lmv«^  t\w  ri^ht  to  nuikr  such  ('hiLrp*'^.  Arronl- 
inyly,  U^fon*  ch«N»>in^  a  rtiiit4'  on  thi*  wrst  nhorr  of  the  hike,  it  wu.s 
repirde<i  a*4  drsinihli*  to  ohtaiii  the  formal  consent  of  the  roni|mny  to 
the  use  of  its  nit  free  of  tolls.  After  eorn\spondonce,  it  de\e|ii|N'd 
that  the  roni]mny  would  not  >five  siieh  eonsont,  and.  in  conMH|iien<'r. 
there  renmined  no  fhtiiee  of  nmte  other  than  that  iianiiHl  in(*olotHd 
Quinn*tf  reixirt.  eiteil  in  the  appropriation  aet.  The  hN*al  ohjeetion  t4» 
the  nuite  direi-tly  thntu^di  th<'  lake  wa^,  how<*vi*r.  si>  >tron^  that  tint 
work  has  not  l»een  undert^iken,  the  funds  lN*in>;  withheld  from  ex|NMMii- 
tun*  for  the  present. 

9.  The  sime  riviT  and  harlnir  aet  wliieh  appropriated  funds  in 
accordanee  with  Colonel  (juinn***  plan.s  provided,  in  addition,  for  a 
preliminary  examination,  a>  follows:  ^ 

Ship  rliaiiiiil  frMin  l(<*:iuiiiiiiit  umi  <>rHiik'«\  i>n  tho  Snliinn  aihI  Ni-«')ii-«i  rivi*ni.  to 
t3abin«*  I'li-**  nn  thi*  wot  hiili*  of  m\'\  lakf,  ut  **r  iH-ar  tin*  maruMii  nf  HHiil  l:ik«'.  with  h 
vi«w  t'l  (*\i-u\atiiiv;  ii  t  liaiiinl  of  atli-jilli  nf  iiiii«*,  Ivirivf,  i-i^h1t«««ii,  hihI  t\ii*ii(\ -ti\i* 
foetv  aiiil  a««  lii  liii-  prai  tii-al>ili(\  uii«l  ii-a^ilnlil)  ttl  ruiiiHt-tiiiv;  llic  rliaiiiit  I  |irii{tii-««l 
abi>v<*wilh  ilii-  I  haiiiM'l  nr  faiail  lum  kiiimii  xih  t\iv  Pitrt  Artlmr  (  aii.il.  i Mfiiiliii^ 
from  Stiliiiii-  Vn!"-  X'»  I'iTt  Artiiiir.  ainl  in*  !•»  MtluT  inatli-ni  lixii  hiiik'  tin'  <  "ii^Trnrtinti, 
ezt:avii(ihLr,  ati'l  <ti'*'ini)iility  ••(  tii*- i-liai.iit-l  lit-ri'iM  |irii}M*«tit  uhii  li  inav  U*  i|it>iiifit 
wortliv  or  iiiait'riai.  aiiti  il*<  ti*  Muh  iitliiT  tai  t>  mi  «-tiiiiiivtii>ii  Hilh  (hi-  o>ii'«tnii  tiun 
<rf  HUif  c-Hiial  u-*  ihf  >ifniury  of  War  may  ili-i-m  prii|K*r. 

This  examination  is  tlit*  suhjc^et  of  tin*  present  re|Nirt.  Thi*  law,  it 
will  In*  noted,  i*<  >till  hHikin^*'  toward  a  eomiiH-tion  with  the  Port 
Arthur  Caiiiil,  and  authorize'^,  a  re|Nirt  upon  any  farts  in  eoiiin*etion 
with  the  eoiistru4'tiiiii  of  >aid  raiial  whieh  thi*  S*eretarv  i»f  War  mav 
deem  pr4»|HT. 

It),  riie  port  Arthur  (^inal  wa-*  liuilt  in  l*<t•T-l•^.  hy  a  f-om|i8inv 
illtere<<trd  in  esta>»li«liinL'  a  {NUt  -oiui-wliat  n'moved  from  thrtiulf. 
Near  ihr  i-nd  of  thr  ranal,  uiH>n  Tavlors  Hav«>u.  then*  havi*  1n-i'ii  eon- 
atruett'd  tin*  triniinaU  ot'  llii'  Kaii^a«  ( 'it v  Suuthern  lUtlwax.  Thi* 
canal  lia^  tif\er  lu-rn  u*-!-!!  to  prihlurr  a  diii'i-t  revmui*.  It  wa«.  Imw- 
ever,  huilt  (ti  muki*  iiiiiii«-\  fur  its  (iwtii'r<*,  lliriiu«:li  the  laiid^  anil  tliM-ks 
held  liv  (li«-iii  at  IN»rt  Aiiinir  and  tlii'uut^h  its  (•iiniifrtion  with  tin* 
railway.  Ijuw  I'ar  it  ha**  Uii  iini)ili^liiMl  that  ol»jiM't  the  l(oard  eiin  not 
Mv;  hut  tlir  tiii:tii<-i:il  iHiirtit,  "^iirli  as  it  iiiav  In*,  ha>«  alieadv  Inm^i 
ctlitaiiii'd.  and  il  :ip|M  :ii<.  ni:iiiif«'^ll\  (•>  tin*  aii\:iiita;^''i'  of  tin*  rariiil  eum- 

pany  to  tran^ti-r.  ti« f  iii^t   t«»  tli«-   I'nitfil  States,  the  ranal  antl  its 

nuiint«-iiaii('f,  wliii  h  j^  nnu  a  Miuri-i-  of  ex|N'ii^r. 

11.  A  ronnri  ti«iii  with  the  ranal  tlir«Mi^r|i  Tayjurs  Hayou  i'un  In* 
made  with  or  witliuut  tin-  ivinip:ihy*<<i  rnn^nit,  anil  **ih-h  einiiii-i-tinn  i:i 
in  n*alit\  oiM-tit'  th*'  wfl^'litir^l  ai^Mirn«'iit>  for  a  loutr  alon^  tin*  wi'^t 
Aliore  «if  tilt*  Likf.  It  \%MiiM  Ih- an  appai'i'nlU  u««'lt'<"<*  «>\)h-ii^»*  todi*; 
a  imialli  I  I  li:iiiiii-l  ill  (lif  hiki*  it*«(>!f.  N('\  i-illii-li'o'*.  **liMulil  tt  (liaiiiii-l 
be  nnidi-  fmiw  U<:iiiniiiiit  :iiiil  (  )i:iim/i\  ruMiu^  fi-il  with  tin*  Purl  Arllmr 
t*anal.  thi-  ir-^nlt  wimiM  Im-  tti  turn  inln  tli:t(  (anal  a  vmIuiih-  nf  tiatlif 
fur  wliii-h  it  wa-*  ni>t  iiri;jin:ill\  iiili-iii|i«l;  ami  in  (-••h«i<ii  iNli«<n  nf  -ih  h 
puhlie  u^i-  tlif  lliiard  )h'Iii'\i-^  that  thi*  in:iiiilf nain  r  «if  tlir  •  !t;inni*l 
may  pmpi-ily.  in  tint  r\«-nt.  U-innie  a  diaiL'**  "ti  pn*>lii'  (m-'I^:  ^hiI 
tlie  lii»aiil  diM^  ij.  I  III  Iii\i-  tli:it  till'  lanal  ^IhmiM  In-  pui<  iKe^i-i  li\  llii- 
(tenend  (iiiViiiiiin  nl.  nr  tiiat  any  immiii'V  >liiiuM  In- i*x)h-iii1ii1.  <-\i  ipt 
fur  maiiili-n:oi' «'  :ifti-r  tin-  <-li:iiitii'l  frnm  tli«-  ri\i*r  ni(»uth'<  shall  lm\«' 
been  finished.      The  eanal  wa-^  liuiit  iis  a  private*  s|m  i  ulutiuu;  iti*  rouU* 
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survey  fob  ship  channel  from  beaumont,  on  neche8  biyer,  and 
orange,  on  sabinb  river,  to  sabine  lake,  thencb  along  the 
west  side  op  the  lake  to  sabine  pass,  tex.,  including  a  ron* 
nection  between  said  channel  and  the  port  arthur  gakau 

United  States  Engineer  Office, 
New  Orleans^  La,^  December  IS,  190S. 

General:  1.  In  compliance  with  directions  from  the  Chief  of  Engi- 
neers, I  ha^e  the  honor  to  sul)mit  an  estimate  of  the  cost  for  the  con- 
btruction  of  a  9-foot  channel  from  Beaumont  and  Orange,  Tex.,  to 
Sabine  Pass,  Tex.,  on  the  west  side  of  Sabine  Lake. 

2.  A  surrey  was  made  in  the  vicinity  of  the  proposed  line  to  supple- 
ment data  already  available.  A  personal  inspection  of  the  proposed 
route  was  made,  and  conferences  had  with  gentlemen  representing  the 
leading  business  interests  of  the  towns  concerned.  This  conference 
had  for  its  object  the  determination  of  the  location  of  the  route  which 
would  best  meet  with  the  requirements  of  the  interests  most  concerned. 

3.  The  collection  of  commercial  statistics  was  not  undertaken,  nor 
was  the  ((uestion  of  the  necessity  or  desirability  of  the  channel  consid- 
ered, as  it  was  understood  that  these  phases  of  the  question  had  been 
fully  investigated  by  the  Board  of  Engineers  for  Rivers  and  Harbon. 

4.  As  far  as  the  location  of  the  proposed  channel  was  concerned,  I 
found  that  all  interests  had  practically  agreed  on  the  route  along  the 
west  margin  of  the  lake,  altnough  for  oifferent  reasons.  The  Beau- 
mont and  Orange  interests  simply  desire  a  channel  to  deep  water, 
regardless  of  its  location,  provided  it  can  subseauently  be  enlar^d,  if 
necessary,  at  reasonable  cost.  This  seems  to  exclude  a  channel  directly 
through  the  lake. 

5.  The  Port  Arthur  interests  desire  a  channel  in  front  of  the  town, 
to  serve  as  a  harbor.  They  believe  that  the  protection  afforded  the 
channel  will  also  protect  the  town  from  damage  b}-  storms.  If  these 
conditions  are  complied  with,  tliey  are  otherwise  indifferent  as  to  the 
location. 

0.  The  Port  Arthuf  Canal  and  Dock  Company  had  no  representa- 
tive present,  and  I  could  not  learn  their  desires,  but  I  understand  that 
they  are  opj)osed  to  a  connection  with  Tavhns  Bayou,  unless  at  leust 
the  maintenance  of  their  canal  to  its  present  depth  will  be  assumed  by 
the  Tnited  States.  It  appears  that  a  channel  passing  ne^r  the  canal, 
but  not  necessarily  connected  with  it.  would  wnefit  the  canal  com- 
l)anv's  int4»rest  by  acting  as  a  feeder  for  the  canal. 

7.  Sabine,  and  Sabine  Pass  interests  an*  inditlerent  as  to  the  l(xm- 
tion,  so  far  as  the  l*ort  Arthur  Canal  Company  is  not  unduly  favored, 
as  their  interests,  as  points  for  tmnsshipment  of  freight,  are  antago- 
nistic. 

8.  The  rice  interests  favor  a  channel  on  the  west  side,  but  connect- 
ing with  Taylors  Bayou,  for  the  reason  that  it  would  furnish  fresh 
water  for  irrigation  and  tend  to  prevent  the  present  intlow  of  salt 
water  through  the  Port  Arthur  Canal. 

t>.  The  princijtal  considenitions,  from  an  engineering  point  of  view, 
in  determining  the  location,  are  as  follows: 

((/)  The  protection  and  maint«»iianceof  the  channel.  The  prevailing 
winds  are  from  the  northeast  to  southeast,  and  as  the  lake  is  shallow, 
during  heavy  storms  the  silt  in  i\w  lK>ttoni  of  the  lake  is  carried  west- 
ward by  the  wave  action  and  would  l>e  dept>sited  in  any  dredged  clian* 
nel  not  protected  by  revetment  of  s'Hne  kind. 
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(b)  The  usual  type  of  drodged  channel  in  the  center  of  the  lake 
would  be  entirely  filled  up,  but  it  is  possible  that  a  wide  channel,  with 
very  gentle  side  slopes,  would  not  offer  sufficient  resistance  to  the  pas- 
sage of  the  silt  to  cause  it  to  be  deposited,  and  the  channel  might  be 
maintained  at  reasonable  cost. 

(c)  A  channel  on  the  west  side,  near  the  margin  of  the  lake,  would 
be  protected  by  the  shoal  water  to  the  eastward,  especially  if  the 
dreaged  material,  which  is  hard  and  stable  in  that  vicinity,  were 
deposited  in  an  emlmnkment  to  the  eastward  of  the  channel  to  a  height 
several  feet  above  high  water. 

(d)  The  disposition  of  the  sediment  carried  by  the  Sabine  and 
Keches  Rivers. 

As  connection  is  made  with  the  west  branch  of  the  Sabine  Kiver,  the 
main  stream  would  still  carry  most  of  the  sediment  into  the  lake  as 
heretofore,  but  all  silt  from  the  Neches  Kiver  would  be  carried  into 
the  dredged  channel  and  would  probably  be  deposited  in  the  channel. 

(e)  If  connection  be  made  with  Taylors  Bayou,  it  api>ears  extremely 
probable  that  much  of  this  sediment  will  be  deposited  in  the  Port 
Arthur  Canal,  where  the  section  will  be  suddenly  enlarged,  and  con- 
Becjuently  the  velocity  will  be  decreased  with  consequent  deposit  of 
sediment. 

(J^  The  point  of  junction  of  the  dredged  channel  with  the  two  rivers 
should  be  more  thoroughly  protected  against  deposit  of  silt  than  by  the 
earthen  embankment  formed  from  the  dredged  material,  and  also  for 
the  purpose  of  directing  the  water  into  the  dredged  channel,  and  it  is 
proposed  to  use  in  that  vicinity,  either  a  form  of  creosoted  revet- 
ment or  rock  and  mattress  revetment. 

(g)  The  cross  section  of  the  channel  will  not  be  large  enough  to  care 
for  the  entire  discharge  of  the  two  rivers,  but  as  the  embankment  will 
be  brought  up  only  to  mean  low  water  in  the  vicinity  of  the  rivers, 
the  flood  waters  can  pass  over  the  embankment  into  the  lake. 

(A)  The  channel  in  the  lower  end  of  the  lake  will  probably  maintain 
itself,  as  the  entire  discharge  of  the  channel  and  of  the  lake  will  l^e 
concentrated  through  it. 

(0  A  bottom  width  of  100  feet  is  thought  to  be  ample  for  the 
present  needs.  If  a  greater  width  is  necessary  it  can  be  cheaply 
widened. 

(j)  A  channel  already  exists  connecting  Taylors  Bayou  with  the 
lake,  which  could  be  enlarged  by  the  ciinal  company  to  make  connec- 
tion with  a  channel  direct  to  Sabine  Pass. 

(k)  The  channel  near  the  west  margin  of  the  lake  will  not  interfere 
with  the  navigation  of  the  lake  by  sailing  vessels. 

(/)  The  channel  near  the  west  margin  of  the  lake  can  be  easily  exca- 
vated by  a  clam-sliell  or  dipper  dredge,  depositing  the  material  outside 
of  the  cut  where  the  channel  is  located  near  the  shore.  This  cut  can 
then  be  enlarged  to  its  full  dimensions  by  a  hydraulic  dredge.  In  the 
lower  part  of  the  channel  tlie  excavated  material  would  be  deposited 
as  far  to  the  westward  of  the  channel  as  possible. 

{m)  Finally,  the  (juestion  of  cost  of  maintenance:  It  is  hard  to  say 
just  what  this  will  cost,  but  records  show  the  deposit  of  1,000  cubic 
yards  of  material  in  one  day  at  the  head  of  the  Port  Arthur  Canal, 
and  it  is  thought  that  the  cost  of  maintaining  the  channel  through  the 
canal  for  a  length  of  7  miles  to  a  depth  of  25  feet  will  greatly  exceed 
the  cost  of  maintaining  the  alternative  channel  ^  miles  long  to  a  depth 
of  9  feet. 


1946  .REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

10.  The  original  cost  of  the  ohannel,  etc.,  is  estimated  to  be  as 
follows: 

100-foot  channel  to  Taylors  Bayou: 

Wooden  revetment 9382,000 

Rock  revetment 415, 000 

100-foot  channel  to  Sabine  Pass: 

Wooden  revetment 415, 000 

Rock  revetment 464,000 

125-foot  channel  to  Taylors  Bayou: 

Wooden  revetment 450, 000 

Rock  revetment 4S4,000 

125-foot  channel  to  Sabine  Pass: 

Wooden  revetment 600, 000 

Rock  revetment 560, 000 

200-foot  channel  to  Sabine  Pass: 

Wooden  revetment 495,000 

Rock  revetment 530,000 

11.  Those  estimates  are  based  on  a  channel  10  feet  deep,  thereby 
allowing  payment  for  an  overcut  of  1  foot.  The  necessary  revetment 
work  is  also  included  in  the  estimate  in  each  case,  as  well  as  a  reason- 
able amount  for  contingencies. 

12.  There  is  at  present  an  approved  project  for  an  8-foot  channel 
150  feet  wide  through  the  center  of  the  lake,  to  be  constructed  at  an 
estimated  cost  of  $150,000.  This  channel,  I  do  not  think,  could  be 
maintained,  except  by  being  entirely  redrcdged  at  frequent  intervals. 

13.  From  a  consideration  of  the  above  estimates,  1  am  of  the  opin- 
ion that,  including  the  cost  of  future  maintenaiue  and  repairs,  the 
most  advantageous  channel  is  the  lOO-foot  channel  to  Sabine  Pass, 
along  the  west  margin  of  the  lake,  with  rock  revetment  where  neces- 
sary, at  an  estimated  cost  of  $464,000. 

14.  This  recommendation  is  based  on  the  supposition  that  if  con- 
nection is  made  through  Taylors  Bayou  with  the  Port  Arthur  Canal, 
the  maintenance  of  this  canal  will  have  to  be  assumed  by  the  United 
States.  If  the  connection  can  be  made  without  this  maintenance  obli- 
gation, the  lOO-foot  channel  to  Taylors  Bayou,  with  rock  revetment, 
and  costing  $416,000,  is  to  be  preferred. 

16.  I  am  of  the  opinion  that  the  present  commerce  does  not  justify 
this  expenditure,  but  as  the  pro8i)ectivo  commerce  can  not  be  devel- 
oped until  after  the  construction  of  this  channel,  and  inasmuch  as 
nearly  lN-,000,000  have  been  expended  in  the  construction  and  the 
improvement  of  a  deep-water  harbor  at  Sabine,  I  am  of  the  opinion 
that  this  further  work  is  an  improvement  worthy  of  being  undertaken 
by  the  United  States  at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

CiiAS.  S.  Bbomwetj., 
Captain  J  C(/rpii  of  Miyinors. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Kng Inters^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  IndorKcment.] 

Office  Division  ENinxEER,  Gulf  Division, 

^ew  Orletitis^  La,^  December  15,  1903. 

1.  Kespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Armv. 

2.  The  proposed  9-foot  channel  to  be  located  along  the  west  side  of 
Sabine  Lake  from  Sabine  Pass  to  the  mouth  of  the  JNeches  Kiver  is  lA 
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milcHlon^r^r  than  the  channel  thruiigh  the  lako  proiM)si*d  in  tho  imijivt 
•ubmitUHl  hv  Miij.  J.  H.  Quinn,  Corps  of  Kn;rin('i*rs,  diitni  FiMMuiirv 
8,  1897  (Il/Doi'.  Xo.  2l>y,  64th  (onjr.,  lid  m-ss.).     Fn»m   thr   Port 
Arthur  (.  uniil  to  tin*  mouth  of  tlie  Nrrhrs  Kivf-r  tlin  pr(i|NiMMl  rlmnnol 
IB  alone  tho  uiar^nn  of  tlio  lakr  in  wiitor  Ivm  than  u  ftMii  (i(*ij).     Tho 
cbannrl  tlirou^li  thi»  middle  of  th<*  laki*  would  1n«  <'X(*a\at«-d  m  water 
8  to  5  fr«*t  dei'p.     The  amount  of  dn-d^inL^  pro|M)MM|  in  the  nroent 
approved  project  is  l,;i«N)jNNMMi)iir  vards:  the  amtiunt  I'stimateii  in  tho 
proposu'd  prt>irrt  is  :-?,0'j:i.LM;:i  euhle  vanis.     The  Port  Arthur  (anal 
was  ezeavat^'cl  through  th«*  tinland:  tins  land  is  ho  low  that  it  was  found 
neccAsary  toeonstructa  bulkhead  at  t>iie  |H)int  hetwei'ii  tin*  laki*  nii«i  (he 
Port  Arthur  (.*anal  to  pn-vent  sand  from  washinj' over  fn»ni  the  hike 
iototheeanal.    If  tiie  pro|)4is4M.i  canal  iM'i*nHtrurt«*d  in  shoal  water  alt  >n;; 
the  mar}rin  of  the  lake,  it  will  In*  nt'eessiuy  t4»  have  a  revetment  of  som«' 
kind  for  the  whole  li'n;:thon  the  lake  >iile  in  order  to  prevent  the  wash 
of  Hand  and  mud  during  the  pn'vailin^^  storms  from  tilling  tlii)  excava- 
tion.    The  pro|M)Sfd  i*anal  from  Sahint*  Pa^*.  to  the  mmith  of  the  NiN'he.H 
ifl  13.8  miles  lon^.     It  is  iiutid  that  Captain  nromwell  iv*itimnti's  for 
a  revetment  oidv  1.5  mili-«  lou;:'.      Kruin  an  enirincerin;:  >tandpiiint 
there  h§  no  pnul  n'a.Min  fnr  liM-atin;r  tin*  pro|Mi>rd  nina!  ahm;;  I  In* 
inarifin  of  the  lake,  and  I  d(»  n<»t  think  tiie  I'xisi^niv  of  Sahini*  l^ike 
is  auffieient  reason   for  const rui*t in;:  a  i*anal   (iirou^h  the  uphind  or 
along  the  mari;in  of  the  lak<\     If  it  i«>  d(*.in-d  to  make  the  lake  a\ail- 
able  for  trans|N»rtation  pur|N»>cs.  it  will   In*   nnn-h  less  ex]»en^ivc  to 
locate  the  channel   throu^rh   th«'  deep  wiitrr  ahtn^r  the  ct^itrr  i>f  the 
lake.     Channels  so  ItH-att'd  throu;:h  (ialvi*ston  Hay,  Atchafalaya  Hay, 
and  Mtdiih*  Riy  have  Ihm'h  maintained  hy  dre<i;:in^  at  a  ni«Hlrnite  cost. 
The  approvctl  project  for  channel  throu;;h  the  lake  dncjii  not  contem- 
plate the  <-oii>tnif*tioii  of  any  revetment  work. 

8.  Comm<Tcial  Mat i*«tics  were  suhniitled  with  my  re|Hirt  dateil  Octn- 
tier  21,  VJ**'J.  The  amount  of  c«tmmerre  fn>m  Heaumont  and  <  >r:iiii/e 
to  Sahine  i-<  very  limited.  I  a^^n-e  \k  itli  i  ':iptaiii  Hrumwell  in  his  >taie- 
flMIlt  that  the  present  commerce  d<M>^  imt  jn«4(ify  the  e\p«*nditure  pro- 
posed in  his  n'|K)rt.  What  is  ninNt  needed  now  fur  Nihine.  Satiine 
nan,  port  Arthur,  Heaumnnt.  :ini|  ()nin;;e  is  tin*  ti<iiipli-tioii  nf  the 
jetties  ut  entrance  U*  Sa)>ine  1*:isn  nmi  the  ilnilirini/  nf  a  <le«<|N*r 
ehannel  lH*twei*n  th<'*»e  jetties  mi  aM  to  ^ive  a  chanm-l  eiitranct*  from  tho 
Uulf  of  al  lea^t  L'G  feet. 

•  •••••• 

II.    M.    ApAMfl, 
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agiairvi  tin  it-uii 
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2.  From  all  the  data  now  available  on  this  subject  the  following 
summary  is  presented: 

(a)  The  act  approved  June  13,  1902,  appropriated  $125,000  for  a 
channel  8  feet  ae(^p  through  Sabine  Lake,  connecting  the  oabine  and 
Neches  rivers  with  Sabine  Pass,  in  accordance  with  the  project  sub- 
mitted in  House  Document  No.  209,  Fifty-fourth  Congress,  second 
session.  This  project  located  the  proposed  channel  through  the  lake. 
It  was  estimated  that  such  a  channel  would  cost  $150,000,  and  $20,000 
annually  for  maintenance,  but  an  additional  expenditure  of  $400,000 
for  revetment  was  recommended  as  desirable  to  give  greater  perma- 
nence to  the  channel.  No  work  under  this  act  has  been  undertaken. 
In  1899  a  Board  of  Engineers  estimated  the  annual  cost  of  maintain- 
ing a  9-foot  channel  in  a  less  exposed  position  along  the  eastern  mar- 
fin  of  the  lake  at  $50,000.  The  district  oflScer,  in  his  report  dated 
ebruary  13,  1904,  estimates  the  annual  cost  of  maintenance  of  the 
channel  through  the  lake  at  $33,750. 

(J)  The  act  above  mentioned  contained  also  a  provision  for  a  pre- 
liminary examination  of  *'ship  channel  from  Beaumont  and  Orange, 
on  the  Sabine  and  Neches  rivers,  to  Sabine  Pass  on  the  west  side  or 
said  lake,  at  or  near  the  margin  of  said  lake,  with  a  view  to  excavating 
a  channel  of  a  depth  of  nine,  twelve,  eighteen,  and  twenty-five  feet, 
and  as  to  the  pi-acticability  and  feasibility  of  connecting  the  chann^ 
proposed  above  with  the  channel  or  canal  now  known  as  the  Port 
Arthur  Canal.  *  *  *"  The  report  upon  the  survey  following  the 
preliminary  examination  and  a  supplementary  report  made  at  the 
reauest  of  the  Board  are  the  subjects  of  present  consideration.  It  is 
well  understood  that  but  one  channel  is  needed  between  the  mouths  of 
Sabine  and  Neches  rivers  and  the  deep  water  of  Sabine  Pass,  and  that 
if  a  channel  along  the  west  shore  of  the  lake  is  excavated  the  existinf; 
project  for  a  channel  through  the  lake  should  be  abandoned. 

(c?)  All  interests  involved,  except  the  Port  Arthur  Canal  Company 
ana  the  people  of  the  towns  on  Sabine  Pass,  have  expressed  a  desire 
to  have  the  channel  located  along  the  western  margin  of  the  lake,  to 
connect,  if  Dossible,  with  the  Port  Arthur  Canal  at  Taylors  Bayou. 

(d)  The  Port  Arthur  Canal  Company  has  not  authorized  a  connec- 
tion to  be  made  with  the  Port  Arthur  Canal,  but  it  is  understood  that 
a  movement  is  under  way  to  place  the  control  and  maintenance  of  this 
canal  in  the  hands  of  the  United  States. 

(e)  The  present  commerce  involved  is  not  large,  and  the  greater 
part  of  the  business  on  the  Neches  and  Sabine  rivers  is  local  in  char- 
acter. At  present  the  total  annual  commerce  on  these  rivers  below 
Beaumont  and  Omnge  is  about  365,871  tons,  valued  at  $955,136.  Of 
this  amount  only  about  21,821  tons,  valued  at  $121,036,  was  carried 
through  the  lake  for  export.  It  is  reported  that  the  small  amount  of 
export  business  is  due  to  the  lack  of  sufficient  depth  through  the  lake. 

l/*^  The  cost  of  a  9-foot  channel  (excavated  to  a  depth  of  10  feet  to 
provide  a  suitiihle  margin^,  100  feet  bottom  width,  from  the  Neches 
and  Sabine  rivers,  along  the  western  margin  of  the  lake,  but  outside 
of  the  present  shore  line,  connecting  with  Taylors  Bayou,  with  short 
rock  revetments  near  the  mouth  of  the  Neches  River  and  in  front  of 
Port  Arthur,  is  estimated  })y  the  district  officer  at  $415,000,  and  of  a 
similar  channel  connecting  with  deep  water  in  Sabine  Pass,  at $464,000. 
On  the  other  hand  the  district  officer  estimates  the  cost  of  dredging  an 
8-foot  channel  Ihrough  the  middle  of  the  lake  at  a l>out  $450,000,  appa- 
rently considering  it  necessary  greatly  to  increase  the  width  in  orij 
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excavation  in  order  to  secure  a  proper  bottom  width  after  the  side 
slopes  have  flattened  out.  In  the  case  of  the  marginal  route  he  relics 
largely  for  the  protection  of  the  channel  upon  the  excavated  material 
to  be  placed  upon  the  side  next  to  the  lake,  thus  forming  a  broad  fore- 
shore of  shoal  water. 

(g)  The  distance  from  the  Neches  River  to  deep  water  in  Sabine  Pass 
through  the  middle  of  the  lake  is  13  miles;  from  the  Neches  to  Tay- 
lors Bayou,  11  miles;  from  Taylors  Bayou  to  the  foot  of  the  Port 
Arthur  Canal,  7  miles;  from  Taylors  Bayou  to  deep  water  in  Sabine 
Pass  on  the  line  proposed  through  the  lake  for  the  9-foot  channel,  6 
miles;  and  from  the  mouth  of  the  &ibine  to  the  mouth  of  the  Neches 
Biver,  4  miles. 

(A)  The  district  officer  recommends  the  connection  with  the  Port 
Arthur  Canal,  provided  it  can  be  made  without  the  United  States 
assuming  the  maintenance  of  the  Port  Arthur  Canal.  If  such  connec- 
tion can  not  be  made  without  the  assumption  of  this  obligation  by  the 
United  States,  he  recommends  the  connection  with  Sabine  Pass  by  the 
marginal  route  at  a  cost  of  $464,000. 

(i)  The  division  engineer  in  first  indorsement  on  Captain  Bromwell's 
aurvey  repoi-t  of  December  12,  1903,  states  that  the  proposed  9-foot 
channel  on  west  side  of  the  lake  is  1.4  miles  longer  than  the  one  through 
the  lake  proposed  in  House  Document  No.  299,  Fifty  fourth  Congress, 
second  session;  that  the  amount  of  dredging  proposed  in  the  present 
approved  project  is  1,600,000  cubic  yards,  whue  tne  amount  estimated 
in  the  proposed  project  is  3,025,262  cubic  yards;  that  if  the  channel  is 
located  along  the  western  margin  of  the  lake  it  will  be  necessary  to 
have  a  revetment  for  its  whole  length,  13.3  miles,  whereas  the  district 
officer  has  estimated  for  only  1.6  miles  of  revetment.  He  agrees  witii 
the  district  officer  in  his  statement  that  present  commerce  does  not 
justify  the  expenditure  proposed,  and  is  of  opinion  that  "if  it  is  desired 
to  make  the  lake  avaihihle  for  transportation  purposes,  it  will  be  much 
less  expensive  to  locate  the  channel  through  the  deep  water  along  the 
€)enter  of  the  lake." 

(j)  Desiring  to  have  before  it  an  estimate  for  a  channel  along  a 
route  that  would  eliminate  the  dangers  of  fill  due  to  wave  action,  and 
that  would  answer  in  the  future  for  a  channel  of  any  greater  depth 
that  might  become  advisable,  the  Board  requested  estimates  for  a 
channel  connecting  Taylors  Bayou  with  the  Neches  and  Sabine  rivers, 
which  should  pas^j  inside  the  shore  line  from  a  point  immediately  above 
Port  Arthur,  thus  eliminating,  as  far  as  practicable,  the  need  of 
expensive  revetments.  In  his  report,  dated  February  13,  1904,  the 
district  oflicer  reports  the  cost  or  such  channel,  indicated  as  either 
route  1  or  2  upon  the  Coast  Survey  chart  accompanying  his  communi- 
cation, including  a  wooden  revetment  for  that  portion  of  the  channel 
between  Taylors  Bayou  and  Port  Arthur,  at  $636,600.  The  cost  of  a 
timber  guard  lo(*k  at  the  Neches  Kiver  is  estimated  at  $60,000.  In  the 
same  communication  the  district  oflScer  estimates  the  cost  of  mainte- 
nance along  route  1  or  2  at  $30,000  annually.  He  further  estimates 
the  cost  of  maintenance  of  the  unrevetted  channel  through  the  lake 
in  accordance  with  the  existing  proiect  at  $33,760.  In  case  the  main- 
tenance of  Port  Arthur  Canal  should  become  a  charge  upon  the  United 
States,  the  district  oflScer  estimates  that  $26,000  should  be  immedi- 
ately expended  for  revetments,  and  that  $10,000  annually  would  bQ 
required  for  maintenance. 
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8.  It  is  the  opinion  of  the  Board  that  a  channel  through  Sabine 
Lake  in  accordance  with  the  existing  project  should  be  estimated  as  of 
greater  width  and  depth  than  are  sought  to  be  obtained  upon  the  com- 
pletion of  the  work,  due  to  the  fill  that  would  be  going  on  during  con- 
struction.   For  this  reason  the  Board  believes  that  to  secure  aa 
effective  navigable  channel  8  feet  deep  and  of  150  feet  bottom  width 
would  reauire  the  expenditure  of  approximately  $200,000,  and  that . 
the  annual  cx)st  of  maintenance  should  be  estimated  at  not  less  thia . 
$50,000.     Furthermore,  the  evident  necessity  for  revetments,  estimated.'^ 
by  the  district  olficer  at  $400,000,  can  not  be  ignored.    The  Boai4^<; 
believes  that  the  channel  best  suited  to  present  commercial  conditiona, :' 
most  easily  maintained,  and  upon  a  route  best  adapted  to  future  develop*  * 
ment  would  be  that  following  either  route  1  or  2,  upon  the  ComI: 
Survey  chart,  connecting  Taylor's  Bayou  with  the  mouths  of  iim} 
Neches  and  Sabine  rivers,  estimated  at  $586,500,  with  $30,000  annuallyf 
for  maintenance.     As  a  remote  contingency  a  guard  lock  might  M-: 
required  at  the  Neches  River. 

i.  The  Question  then  becomes,  is  it  advisable  for  the  United  States 
to  undertake  the  construction  of  such  a  channel  at  a  cost  of  $536,600|  . 
with  possible  further  expenditures  for  a  guard  lock,  and  with  annul  - 
expenditures  for  maintenance  of  $30,000?    After  weighing  the  cost, 
against  the  benefits  the  Board  expresses  the  opinion  that  it  is  advisable 
for  the  United  States  to  undertake  the  construction  of  such  a  channd. 
provided  the  Port  Arthur  Canal  and  Dock  Company  deed  to  the  United 
States  the  Port  Arthur  Canal  free  of  cost,  in  consideration  of  its  main- 
tenance  by  the  United  States,  at  an  estimated  cost  of  $10,000  per  annum.  .^ 
provided  local  interests  procure  and  deed  to  the  United  States,  free  ox" 
cost,  the  necessary  right  of  way;  and,  further,  provided  the  work  bo 
inaugurated  by  Congress  under  a  continuous  contract  for  completion 
The  Port  Arthur  Canal  and  Dock  Company  has  not  yet  si^ified  ite  * 
willingness  to  deed  the  canal  to  the  United  States,  nor  to  allow  of"  itei ' 
free  use  under  any  specified  conditions.     From  an  engineering  point 
of  view  a  connection  with  the  Port  Arthur  Canal  at  Taylors  myou  le 
practicable  and  feasible. 

5.  In  the  event  that  the  Port  Arthur  Canal  and  Dock  Company  and 
local  interests  fail  to  deed  the  canal  and  the  necessary  right  of  way  to 
the  United  States,  the  Board  is  of  the  opinion  that  the  construction  of 
a  canal  on  the  west  margin  of  the  lake  should  not  be  undertaken. 
Furthermore,  in  such  event  it  is  the  opinion  of  the  Board  that  in  lien 
of  the  existing  project  there  should  oe  adopted  a  project  for  main-» 
taining  through  the  bars  at  the  mouths  of  the  Neches  and  Sabine  riven 
a  channel  100  feet  wide  and  6  feet  deep,  at  an  annual  cost  estimated  al 
$5,000. 


Kespectf  ully  submitted. 


Brig.  Oten.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S,  A. 


A.  M.  Miller, 
Lieat.  Ool,^  Corps  of  Engineers. 

R.  L.  HoxiE,  ^ 
Major^  Corps  of  Engineers. 

W.  V.  JUDSON, 

Captnin^  Corps  of  Engineers.   \ 
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8upplbmentauy  report  on  survey. 

United  States  Engineer  Ofticb, 

New  Orleans^  La,^  FArucvry  13^  190i. 

General:  1.  In  compliance  witli  instructions  from  the  Chief  of 
Engineers,  I  have  the  honor  to  submit  the  following  report: 

2.  Three  routes  are  considered  for  the  proposed  channel  from  Tay- 
lors Bayou  to  the  Sabine  River:  The  first  from  the  mouth  of  Taylors 
Ba^ou,  passing  in  front  of  the  town  of  Port  Arthur  beyond  the  town 
limits,  tnence  in  a  direct  line  to  a  point  above  the  mouth  of  the  Nechos 
Kiver,  and  thence  to  the  Sabine  River;  the  second,  from  the  mouth  of 
Taylors  Bayou,  passing  in  front  of  the  town  of  Port  Arthur  beyond 
the  town  limits,  and  thence  genemlly  parallel  to  the  shore  line  of  the 
lake,  to  the  same  point  on  the  Is'eclies  River,  and  the  third,  from  a 
point  above  the  mouth  of  Taylors  Bayou,  passing  in  the  rear  of  the 
town  of  Port  Arthur,  and  thonce  generally  in  a  straight  line  to  the 
aame  point  above  the  mouth  of  the  Neches  River. 

3.  It  is  believed  to  be  impracticable  to  secure  the  right  of  way,  at 
My  reasonable  price,  for  a  channel  from  the  mouth  of  Taylors  liayou 
towthe  town  of  Port  Arthur,  passing  far  enough  inside  of  the  shore 
line  to  avoid  any  need  of  revetment,  as  it  would  pass  through  lands  in 
use  or  reserved  for  tornunals  and  wharves  by  the  Kansas  City  South- 
em  Railway,  or  through  the  property  of  the  Port  Arthur  Water,  Ice, 
and  Light  iMant,  near  the  bank  of  the  lake  at  the  lower  limits  of  the 
town. 

4.  The  estimate  of  cost  for  route  No.  1,  from  Sabine  River  to  Tay- 
lors 6ayou,  is  as  follows: 

Cubic  yardi. 
'Dredgin^r,  Sabino  River  to  Neoln's  River,  canal  100  feet  wide,  10  feet  deep, 

witli  side  sloiKiH  of  2  to  1 610, 830 

Dredging,  Nerdes  l^iver  to  Taylors  Jiayou,  canal  100  feet  wide,  10  feet 

deep,  with  side  slopes  of  1  to  1 '. 2, 782, 850 

Total 3,393,680 

8,393,680  cubic  yards,  at  11  centa  per  cubic  yanl $373,304 

Bight  of  way  and  cattle  fcrriop 5, 000 

Engineering  and  contingencies 21, 61^6 

Total 400,000 

6.  If  (he  earth  levee  is  not  considered  sufficient  protection  below 
the  town  of  Port  Arthur  this  estimate  should  be  increased  b}^  $136,500, 
the  cost-of  19,500  feet  of  wooden  revetment,  at  $7  per  foot. 

6.  Route  No.  2:  Sabine  Kiver  to  Taylors  Bayou.  The  cost  is  practi- 
cally the  same  us  for  route  No.  1. 

7.  In  case  the  right  of  way  could  be  secured  inside  the  shore  line 
from  Port  Arthur  to  Taylors  Bayou  the  cost  of  the  channel  would  be 
increased  hy  the  cost  of  the  right  of  way  for  500  feet  wide  and  3  miles 
long,  at  at  least  ^00  per  acre,  $72,800,  and  the  amount  of  dredged 
material  would  })e  increased  bv  176,000  cubic  yards,  at  11  cents  per 
cubic  vard,  $19,3^)0,  making  the  total  cost  of  route  No.  1  or  route  No. 
8,  so  modi  tied,  at  least  *492,160. 

8.  Koute  No.  3:  Sabine  Kiver  to  Taylors  Bayou. 

KNG   1904 123 
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This  line  passes  in  the  rear  of  the  town  of  Port  Arthur,  where  the 
ground  is  now  occupied  by  refineries  and  pipe  linos,  but  it  is  thought 
possible  that  the  line  coula  be  located  about  as  shown. 

CoUcyardii 
Dredging;,  Sabino  River  to  Nechcs  River,  canal  100  feet  wide,  10  feet  deep, 

with  side  slopes  of  2  to  1 610,890 

Dredging,  Neches  River  to  Taylors  Bayou,  canal  100  feet  wide,  10  feet 

deep,  with  side  slopes  of  1  to  1 3,088,165 

Total 8,6WJ.905 

8,698,995  cubic  yartls,  at  11  cents  per  cubic  yard f4(Ki.  ;kH9 

Right  of  way,  500  feet  wide,  045  acres,  at  $100 64.500 

Four  highway  turn  bridges 12;'»,  000 

Two  railway  turn  bridges 125,000 

Engineering  and  contingencies 25,611 

Total -s      747,000 

9.  The  estinmte  for  the  niilway  turn  bridges  is  ba^ed  on  the  cost  of  a 
turn  bridge  of  about  the  same  dinien«ions  over  the  lligolets,  just  con- 
structed by  the  Ix)ui.sville  and  Nashville  llailway  Company.  To  this 
original  cost  must  be  added  §22,0<X>  per  year  for  the  two  bridges  for 
l)aintiiig,  renewing  timbers,  services  of  bridge  tenders,  and  the  crema- 
tion of  a  sinking  fund  for  the  entire  renewal  of  the  briagcs  at  the  end 
of  about  thirty  years.  The  four  highway  turn  bridges  will  also  require 
about  the  saine  annual  charge  for  maintenance  and  repairs. 

10.  If  this  route  is  adopted  the  lake  mouth  of  Taylors  Bayou  should 
be  clos(»d  toprcvontoxcossive  silting  up  at  the  head  of  thePort  Arthur 
Canal,  at  an  additional  cost  of  ^lojHX). 

11.  A  fourth  route  is  also  shown.  This  is  a  modification  of  route 
No.  I  or  route  Xo.  2,  [)assing  directly  to  Sabine  Pass  and  not  making 
connection  with  the  l^ort  Arthur  Canal.     Its  cost  is  as  follows: 

Jxniifr  Xo.  4,  Snhijie  Rirvr  to  Srthijtfi  /Vzjw,  loa  Port  Arthur. 

Cable  yanli. 
Drt^lL'in^,  Sabino  Kivcr  to  Ne<'bes  KivtT,  cjuial  KM)  foot  \vid«*,  10  Un^i  deep, 

wit[\  ^ido  slM|K"^(>f  2  to  1 610,8:^ 

I>rodi:nig,  Norh«"S  Ilivor  to  ojipo^ito  t«»wn  of  Port  Artbnr,  ranal   1(X)  feet 

wide,  lOftM't  di-t'p,  with  sLlo  Hl«.pos  <.f  1  to  1 2,202,799 

Drodjrinir,  Port  Artlmr  to  Sal»ino  l'a<-,  oanal  Ijm)  frrt  will**,  10  foot  di*ep, 

with  pido  slopes  of  li  to  1 704,  725 

TotJil 3. 518,  :?54 

3,.'>lS,r>r)4  cubic  yanls.  at  1 1  rontn  ]>or  onhic  yard $387,  tHW 

"\V«Mi.K.ii  n-votmoiit.  Ih.ikn)  foot,  i\t  ■^T ' 70JMNJ 

Eiigiiioorin^  and  (M.aitinp'iu'iejD 22,  l*sl 

Total 480, 000 

12.  The  estimated  cost  for  const rurtiii^*"  a  «:^uard  lock  r>o  })y  150  foot 
is  >^t)OjHM>.  'riio  lock  would  l»c  huilt  on  a  sul»lantial  foundation  of 
|>ih»s,  with  tlir  lock  wall>,  alMit!inMJl>.  and  oral^'s  of  cniK^^oii-d  lunil>or. 
A  lock,  4<»  hy  l.->o  fort.  d«'>i;;!iod  on  thr^i*  lirjos  f(ir  u>e  on  the  Mor- 
UHMiiau  Kiv«M'  ha*i  ju>t  Ihm'ii  (•onu)lot«*d  at  a  rost  (»f  Ji'lojMK).  Tho 
projH)>c(l  lock  will  Im»  slijrhtly  hnyor  and  <»f  ni<>ro  >ul»tantial  con- 
struction. 

18.  The  y«»arlv  niaintrnanco  rljaiLT'*^  »'an  at  lln»  ^o^t  i>c  hut  rou«rh 
ostiuiates.  As  tln*tratlic  throuirh  tln'ianal  inrrmo.i.^  anil  tho  scdiiunit 
is  kept  agitated  and  con^ttantly  moving  dowu  the  canal,  it  is  thought 


IlIX   T — RKIMRT   or   LIKITT.  COL.   ADAIB.  1956 


that  tho  maint«*imiKH*  rlmr^^es  will  docroase.  Tlio  maintoiiam*^  churf^a 
here  iriven  an'  Inis«mI  oh  tho  aAsuiiipti<in  that  the  yearly  till  in  the 
tifipn»tei-te<i  lake  {)i»rlioii  of  the  canal  will  not  exee<Hl  i  fiNit  in  avera^^ 
depth,  while  over  the  {xtrtion  of  the  eanul  rxcavat4Hl  in.niile  the  f4hore 
lini*  tho  till  will  not  excved  one  liiilf  a'f(M>t  in  avem^e  depth  jmt  yt^ar. 
The  rMinmti*  for  nmintenunee  will  then  Iw  alMtut  ai*  follown: 

Pn'^liririfr,  Sftbtne  Ki\«*r  !••  N«>*-)if«  Kivrr.  77.777  niHr  yardfi.  «t  1-S  n>ntji.  $11,  A«WV66 
Pn^tthiigt  Nti'hei  Kiwr  to  Tu\li»n«  IWiynii,  l(Vi..Vi«l  rtihi«*  \ar<li>.  «t  15 

wiitu ' .* 15,  Kt\.  34 

8u|K*rint«nil<'nre,  etc 2, 5UU.  00 

Toul .'m.oiw.oo 

14.  Till'  Port  Arthur  Cnnal  lm«*  !N»eno|»i»n  fortraflie  for .neveral  years, 
hut  then*  i^  no  ^•nmil  inr«irnialii»ii  on  tin*  suhjeet  of  it.n  nmint^nHniM) 
charters.  The  lH*>t  inforiiiaiinn  in  t«i  the  i*tT(H*t  tliat  when  tho  canul  wart 
hut  littltMiM'd  the  dt>ti*rionitii>n  amounted  t«»tilNiiit  I,(MN»yardMperday. 
It  i*4  kni»wii  thiit  nio-t  of  tli«*  th»|Mi?»it  wim in  tli«*  slips nndttirnin}fliaj«in*i 
Mt  the  lii'Hil  of  tho  «*]inid.  A**<^uuiin^  that  two  thinisof  the  lUHterial  was 
then'  (h»|>o**it<-d,  and  that  the  material  wouhl  not  lie  ao  dc|M»sitod  if  a 
conMunt  rurn'ut  was  ninniii^  throu^di  thr  ninal,  it  ap|N*iirs  that  iilNuit 
liNijNNi  c*tihi«*  yanU,  (*orn*<«|iiindiii^  to  an  av«*ni^e  till  of  alMiut  1  f(M>t, 
woul«l  have  to  Im  n*ninV('d  fn»ui  the  l*ort  Arthur  (*«iial,  at  a  eost  of 
alMiut  lM«*jNio. 

ITi.  In  twii  pla«-e**  tho  SiMne  I^ake  has  enrroa(*he<i  nn  theranal,  ren- 
der iiiLT  some  Mir  I  of  protretion  nt*n*s^ary.  This  will  entail  an  a<ldi- 
tioimnhar^n*  of  aUuit  $'jri,<HNi,  if  the  United  Stato^i  should  assume  tho 
niainti-naiH'r  of  thr  ninal. 

lit.  Th«*  c'^iiniato  for  the  maintenance  of  an  unrevettiMl  channel  H 
fivt  drop  ami  i:»(»  f«M*t  >iide  if«  ^ivon  hy  Major  Quinn  as  $:^»,inn)  per 
y«»ar,  "  h  iih  roa^inalilo  promiM'  of  Mirrevi.*'  It  aptiears,  however,  tnat 
when  •«u<-li  a  ohaniiol  .xhall  havo  .^hosdod  tothe  ticpthof  7  feet  rednnl^- 
in^  nill  U*  iiiTo-<^iry,  and  that  tin*  price  of  nnlnMl^in^  t«>  a  depth  of  H 
fwt  will  In*  aUui!  l.'to(*nt>  p<T  cuhio  van!.  (h*er  the  |)ortion  of  the 
mnal  o\|iiimmI  t<»  navo  at  (ion  the  till,  it  is  iNdieved,  will  he  aUiut  one- 
half  a  fiH>t  |M*r  year,  n^iuirin^'  diod^intf  every  i«oc4>iid  year  to  the 
aniiMiiit  of  4;in,iNm  cuhio  yards,  at  a  co-it  of  #«;7,.'>Jh»,  or  a  yearly  chari^ 
of  #:H».7r>(».  \u\  -•>\i*ro  *«t4»rm  would  lar^dy  incrpasc  thhi  estimate. 
Very  ri*>i)oct fully,  yiMir  olMxliont  M*rvant, 

(*iiAa.  S.  KRfmwr.ij.. 
( \i/tfttin ,  iA/rjA»  of  Knijuu  «r*. 
Ilri;:.  (ten.  A.  MAincrvzrr., 

/  ^h  it' fnf  En tj in*'fir»^   f '.   S,  A  • 

(Through  t)ie  Divinion  Kn^iiioor.) 

ih'rnr.  I>iviMtiN  Kmsinf.kr,  Gri.p  I)tviffio?f, 

Ros{N*4'tfully  forwaniod  to  the  Chief  of  Kn^nne<>rH,  Tnitinl  Statea 
Army. 

It  ap|NMir-i  that  (^iptain  Hroniwell  has  f(inii>he<I  the  entimates  and 
informal  loll  roi|uirod  hy  tho  Hoard  of  Kn^^incors  on  Uii'ers  ami  Ilar- 
bur-*  ill  th«'ir  iii(ii»rMMii«'iit  '  of  .lanuarv  lt^  lt*«4. 

•  N«*t  ^riuUd. 
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I  a^ree  with  Captain  Bromwell  in  his  opinion  (paragraph  8)  that  it 
18  impracticable  to  secure  the  ri^ht  of  way  at  any  reasonable  price  for 
a  channel  from  tlio  mouth  of  Taylors  bayou  to  the  town  of  Port 
Arthur  passing  far  enough  inside  of  the  shore  line  to  avoid  any  need  of 
revetment,  ana  after  consultation  with  Captain  Bromwell  I  am  of  the 
opinion  that  the  right  of  way  for  the  route  shown  to  the  westward  of  < 
Port  Arthur  (proposed  route  No.  3)  can  not  be  obtained  at  a  reasona- 
ble price. 

The  act  of  Congress,  approved  June  13, 1902,  appropriated  $125,000 
for  constnicting  a  channel  8  feet  deep  through  Sabmeliake,  in  accord- 
ance with  House  Document  No.  29J),  Fifty-fourth  Congress,  second 
session.  It  is  stated  in  the  above  document:  ^^  This  channel  should 
run  direct  from  the  head  of  the  pass  to  the  Neches  River,  thence  to 
the  Sabine  River,"  and  the  estimate  submitted  for  such  a  channel  with- 
out revetment  is  $160,000.  A  project  providing  for  such  a  channel 
was  submitted  on  August  14,  1902. 

In  my  opinion  the  interests  involved  are  not  sufficient  to  warrant 
the  expenditure  of  the  large  amounts  named  in  the  estimates  herewith. 
1  do  not  recommend  an}'  of  the  locations  for  the  channel  now  proposed 
by  Captain  Bromwell.  In  my  opinion,  if  a  channel  is  to  be  constmcted 
connecting  the  mouths  of  the  Sabine  and  Neches  rivers  with  Sabine 
Pjiss,  it  should  follow  the  lines  laid  down  in  the  project  adopted  by 
Congress  and  for  which  an  appropriation  has  l>een  made. 

H.  M.  Adams, 

Lieut,  Col.^  Corps  of  Eiigineer$^ 

Division  Engineer. 


T  12. 

PRELIMINARY  FA'AMTNATION  OF  > AIUNK  RIVKR  FROM  ITS  MOUTH  TO 

I.oiiANSroKT,  LOUISIANA. 

[Priuted  in  Houac  Doc.  No.  177,  Flfty-ciKhth  0)^»:^e•^^.  -ci'om!  pcmIoii.J 

WaK    nKPAUTMENT, 

Office  of  tiik  Ciiikf  of  Engineers, 

Sir:  I  have  the  honor  to  submit  herewith  u  rt'port,  datrd  Septoml>er 
20,  11^02,  by  Lit'iit.  Col.  II.  M.  A<lam.«^,  (\)r]>s  of  Kii^riiioers,  on  pre- 
liminary examination  of  Sabine  Kiver,  Toxas  and  Iyoiii>iana,  from  its 
mouth  to  Lo<ransport,  onlorcd  by  the  river  and  harbor  act  approved 
June  13,  VM^l,  in  the  opinion  of  Lieutonant -Colonel  Adams  the 
locality  is  not  worthy  of  inrprovenient  by  the  (inicral  Ciovernment. 

Prior  to  IIMK>  the  .Mini  of  5?*J4jmk)  had  born  ex|HMuled  by  the  United 
States  on  the  improvement  of  Sabine  Kiver  above  the  mouth.    The 
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Ibmnl  of  EnirinoiTH  for  Itivor?*  iind  IIiirlM>n<  him  n*vii'W4'<l  this  rciNtrl, 
timirr  thi*  |lrovi^i^lls  of  s«'rti«»iis  :*•  anil  1-1  i>f  the  alNivr  iiii'titinnrfi  iirt« 
anfi  ill  it<«  n*|Mirt  of  May  :fl,  ltHi:i,  i^  ^mmmi  a  n'Miim'  of  ih«*  oxiMin}; 
C4>n(liti(»ns  on  tho  stn*ain,  on  wlii«'h  iiii\  ii!iili«»ii  i**  pmrtirallv  limit^Mi  Ut 
the  runniiie  of  Kmim*  h>^M.  Tho  l<K*iilitv  hits  Imm'ii  vi-^iUNl  Uyn  cHiiiiniit- 
104'  of  tilt*  lloiinL  li  piiMic  hiMiriii^  Uta*  In*i*ii  hi^hl,  at  which  inlrrfMiii 
|iiiili«*H  wrn*  atToril<Ml  an  (»|i|Nirtiiiiity  to  rxpn*****  thi*ir  views,  ami,  for 
ri*aM>u.H  Htiit4Ml  ill  it.H  ii*|Mirt.  tin*  l^mnl  ronrhhU*?*  that  it  is  not  il4*>inibh* 
for  tho  Tnitrd  Stati*;*  t4i  undcrtukr  tliis  iiiipruvriiirnL 
1  concur  in  thi*  opinion  of  th«*  Kttani. 

Vrrv  n^^iMTlfullv,  vour  oU'diont  Horvant, 

(ff.  L.  (iiu.KsriK^ 

liritf.  / A  7j . ,  Ch  <V  fnf  Ku  f /  /;*  #v  r/»,  6".  S,  A  rm y. 

II«>ii.  Ki.iiir  ItotvT. 

St titdiiy  uf  II #1  r. 


KKI1IUT  or   I.IKI'T.  C>i>U  II.  M.   A1»AMN  TORIN  OF    RVOINKKKS. 


I'MTKIi  StATKS    KNiilNF.KK  OFFirK, 

(fKNFi:\i.:  In  i-ninplinnrc  with  !>f|iiirtiii«*nt  lott«M>  ihil^Mi  .IniH*  'J.'tund 
.liil\  P.*.  P.Hij,  I  h:i\r  tli«>  lioimr  to  i-f|Nni  u|K>n  th«*  prt*liniiiiar\  «*xniiii- 
nalioii  of  .Niliiiii*  Ki\  n .  Tcxa.^  and  l^iiii**ian»,  from  its  month  to  l^ipinrt- 
|M»M.  Ui..  rnlh^i  for  hv  ri\«*r  and  h:irlMir  U4't  approvud  .Inm*  i:i«  IIHU. 

>:iliiiii*  Kivrr  fnnii  tliniKiiilh  ti»  I^ipin-|Hirt,  a  diMuinv  of  :nriniih*M« 
fiiim<*  thf  Uiiiii«hirv  hiic  )N*twi*cn  Iiiiiii**iana  and  'IVxiis.  The  riv<*r 
from  th«*  till  Mil  h  to  |i«l/iira,  'IVx.,  \ia<*  <«iir\t*yi*d  in  I^T.'i  hv  Mr.  K.  P. 
licavriiworth,  iiipifi  th«*  din-«*tion  4»f  ('apt.  (*.  W.  Ilonrll.  1  or|is  of 
Kii^nii«H*r<«.  A  ri«*«tirvi'\  of  the  river  from  the  mouth  to  Hamilton  wa;* 
iim«li*  in  1^7!*  hy  Mr.  .1.  S.  Pi»lheiiiii-.  under  the  diret^tion  of  Maj.  S.  M. 
Maii-^tield.  (*oriis  «»f  Kii<riii«*iM'<,  a>  a  re-^iilt  of  whirh  appropriat ioii.s 
were  iniidi*  and  a  ili-plh  of  .'t  feet  of  wat4»r  iM^eiinMi  for  .'ii>  mili*s  alM»vtt 
Orange.  A  pndiminary  e\amiiiatii»n  of  Sihiiie  Kiver  fn»in  Siihine 
Ijike  t4i  Sudtinlh-  lUulT.  >ii  miles,  was  made  in  l^'.M* under  tin*  tiiree- 
tioii  «if  Maj.  .lame**  li.  Ijiiiiin.  <  *orp<»  of  Kii^iiMs*r<«.  who  ri*|M»rtt*d  that 
the  ri*mo\al  of  «iia^**  would  iiifet  tin*  pri'M*iit  n*i|iiireiiieiit*.  of  eotii 
tiii*rt*«s  hut  did  n«»t  coiioithT  that  tin*  impn»\i*mi*iit  would  U*  |M*riiia- 
iieiit.  .Maj.  W.  II.  lieiier,  t  *orp*«  of  Kii^nneiTH,  re|iortt*«i  in  I^Nfi  that 
Sihiiii*  Ki\i*r  \\a-  not  ffiioreptjlile  of  further  inipri»vement.  and  that 
no  iiiatei  i:il  iiii-ri*a**«*  of  4*ommrrre  or  iia\  i*/atioii  hail  rf*>ult«>d  fruiii  thn 
impio\fiii«'nt*.  miule.  (Annual  Hi-iNirt,  t 'hi«'f  4if  Kii^inn*!*-.  Ivsi;,  p. 
'Ji'-'.i  (apt.  W.  L.  Fi*«k,  ('4irp<«  4>f  Kn^ineiTN.  r4*|N>rt4-«l  in  l*«^><.\iiniial 
l{«'|*ort  Chii-f  4if  Kn;:itn-er«<,  p.   iJii*'): 

Till*  t|r»  •!(.*< 'I  •  h.ililii'l  li.i»  "IiimIkI  ikiliit'ii  li;it.  »li>l  iniiiv  kiw  h*ir*  liAv*'  i^^ii  I'mIiT*^! 
ill   It.  I'lil   !iii  ri-   III  •iifp  i-iioti.'li  «  liiiniii'l   (■•r   l)i«*  \*t\    i.'iiitiil  •••n  iici>i-   w-trij;  tti«* 

ri\*'r.     Allil   A|i    thi-  iltllillM'ri-f    l«    ■*•  "IIMlU    tkU'i    lli>t    |f'-  •  ;•*  i^>l\    IIP  II  .|o|ll.'    it     1"  •)i-«-flii-<| 

itiB'l  w-iili|f   ti>  lii.kLt*  itii\   liirtlii-r    iiii|>rii\  i-t>.i  lit   .il    ,  n  —  rt        It    •»    :..>     «  \   .it-rit    tlidl 

tlif  itii|ir'>\f*iiii  lit- tliii-  l.ir  ii.,i<!*   li.iM    !••  •  Il  •■!  iiiii<  !     .;   .im  .  i  ••in: il  .i-!  •  iiit.i(*i 

Wlicii  Ihf  I  h.tiiii*  I  HA*  jAl   it»  i«  -I   III  ..'III    r.t'i-  ucif  iiitt   riilni-^-vl,  iiur  ilhl  tfn-  hmu 
mrrtv  oil  thr  ri%rr  |«.'ii-i  ptiM)  iin  r«< 
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Appropriations,  aggregating  1^24,000,  made  in  1879, 1882, 1892, 1894, 
1896,  and  1899  were  expended  for  the  improvement  of  the  river  a1x>ve 
the  mouth;  no  work  has  been  done  since  1900. 

An  examination  of  the  river  has  just  been  made  by  Mr.  A.  U.  Wel>er, 
assistant  engineer.  His  report,  which  includes  commercial  statistics, 
is  herewith. 

Sabine  River  flows  in  a  southerly  direction  and  empties  into  Sabine 
Jjake  through  three  passes,  the  one  generally  used,  West  Pass,  being 
200  feet  wide,  the  depth  decreasing  from  12  feet  at  the  head  to  6  feet 
at  the  entmnce  to  the  lake.  From  this  pass  to  the  foot  of  the  Narrows 
not  less  than  15  feet  of  water  was  found.  From  the  foot  of  the  Nar- 
rows to  a  point  5  miles  below  the  head,  the  least  depth  is  from  8  to  5 
feet.  Above  this  latter  place  navigation  is  rendered  impossible,  except 
during  high  water,  by  numerous  natural  shoals  and  wreck  heaps  of 
saw  logs  and  fallen  trees.  The  width  of  the  waterway  from  Logans- 
port  to  the  head  of  the  Narrows  is  fairly  uniform,  varying  from  180 
to  300  feet.  Through  the  Narrows  it  is  from  120  to  200  feet,  gradually 
increasing  to  600  leet  at  Orange,  Tex.  Below  Orange  for  about  2 
miles  the  width  is  about  600  feet  down  to  the  cut-off,  where  it  is  quite 
narrow.  In  addition  to  the  shoals  and  wreck  heaps,  the  river  is 
obstructed  by  log  booms  swung  across  the  river  and  bv  numerous  float- 
ing logs  and  deadheads,  rendering  navigation  difficult  and  dangerous. 

The  country  adjacent  to  the  river  is  sparsely  settled  and  most  of  it 
subject  to  overflow.  A  few  small  boats  of  lignt  draft  navigate  above 
Omnge  during  high-water  season.  The  river  is  given  up  to  logging, 
which  is  carried  on  under  the  regulations  approved  by  tne  Secretary 
of  War  August  6, 1900,  at  the  earnest  solicitation  of  persons  interested 
in  lumber. 

In  my  opinion,  the  river  is  not  worthy  of  improvement  by  the  Gen- 
eral Government. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut.  Col.  J  Corpa  of  Engliieen. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Emjineers^  U.  S.  A. 

[First  indorsement) 

Office  Chief  of  Engineers,  U.  S.  Army, 

Octf^)er  6',  1902. 

Respectfully  referred  to  the  Board  of   EngiiuHM-s  for  Rivers  and 
Harbors  constituted  by  SjMvial  Onlrrs,  No.  2K  Iloadcjuarters,  C^rj>s 
of  Eng-jneors,  curn»nt  series,  for  considemtioii  and  recommendation, 
as  required  by  section  :>  of  tin*  act  of  June  13,  11»02. 
By  command  of  Brig.  Gen.  Gillespie: 

II.  F.  IIoix;es, 
2fajor^  Corj^s  of  KnglneerB. 

[Second  ln<1or«ment.] 

BoAKi)  OF  En(jineehs  yow  Hivers  and  Harbors, 

Wii^shhujfn),^  I),  C\,  JA///^V,  1903. 

Respectfully  returned  to  the  Chief  of  Enirineers,  United  States 
Army. 

The  Board  of  Ent^iiieers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  refwrt  of  the  di>triet  ollieer  uiH)n  a  preliminary 
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cxAininHtion  of  SaWino  Kiver^  Tox»n.  from  itM  mouth  to  Lopinsport, 
1^1.,  and  all  <»thor  data  ohtaiiiahli*.  A  cHiiiiiiiitltv  of  tli«*  l^»ar<l  ron- 
diirtiMl  a  public  iiM*rtiti^at  Ii«>pin*«|N»rt«  I^a.,  on  May  t«,  IShi:),  Hi  which 
w«*n*  iicard  parties  int4*n's(«*<i  in  thi*  pr«)|>os4><i  ininnivcnicnt. 

From  Lo(^ns|Mtrt  to  tht;  mouth  of  tho  Sal»in«*  w  a  <li«>taii«*«*  of  alMnit 
Hl.'i  inih's.  Thr  Iow<t  ^o  niiirs  of  thi*  rivrr  ha<«  a  h'ast  drpih  of  15 
f^;4*t,  liut  alK>V4«  thi.-i  stretch  tht*  ri\or  i^  «il><«trurtr<|  hy  shoals  an<l  >na}^ 
to  an  «*\t4*nt  that  has  iiiM*«Mira^<Ml  ?*t(*anilMiitt  navi;:alion.  Tntlrr  regu- 
lation^ appmviMl  liy  the  S««rn»tary  of  War  Au^'u*it  6,  1!h»o,  at  th« 
M»li<*itati«»ii  i»f  |wrti«*s  niont  int«*nMi*«|,  the  running  of  Uni'^i*  lo^s  in 
|N'rmitt«M|  anil  navi^nitioii  is  well  ni^h  impnietieahlu  aliovu  Oran^',  12 
mih*H  from  the  m<»uth. 

It  ile\  rli>|H*<|  at  the  puhlie  meeting  that  the  improvement  most  desired 
waM  a  th«»ri»n^h  sna«r^in>;of  the  ri\erfor  a  di<«tan(*oof  ItHi  mile**  Im^Iow 
liO|ran*«|M»rt«  to  till*  end  that  that  t'lwn  mi^lit  U*come  the  market  for 
the  territory  trihutarv  t4»  that  section  of  river. 

It  U  tli«M»pinioii  of  the  liiuirdthat  ihi*  improvt*mental>f>vo  mentioned 
Would  confer  lN*nrtil.-  h)<*al  in  cliann  tcr,  :ind  imt  of  maenitutie  sutlicicnt 
to  ju-tify  tht*  tir<t  co^t  and  suliMMpiiMit  ex|><*n<litur«*s  fiir  maintenance. 
Furth«*rmore,  if  MeuintNuit  na\i;ra(i«»ii  wen*  to  )h*  re«ume<L  the  running; 
of  l<M)M*  loi>>i  (Niuld  no  longer  )»i*  |»«'rinittrii  in  th«'  riv«*r.  and  thin  very 
inip<»rtant  ousini-H^  ci*uld  Ih*  carrirtl  iin  onlv  at  ^r«*atly  incri*a**rd  «Nwt\ 

i'lii*  Iio:ini  lN*li«*\c«  tliut  it  !•«  n(»t  deNJniiilc  thai  the  Cniteti  States 
shouM  undertake  the  inipro\emenl  uf  **Siliine  Kiver  from  it.s  mouth 
lo  l^it;aii-|mrt/* 

Fur  tiie  li<mrd: 

('has.  J.  Au.KX, 

St  N  /'  '/•   MtUilKT  itj  th*    lit  mini. 
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l*Mii:i>  >T«ii>  K.NiiisKCk  orrirK, 

i\Mn\%\  I  li.i\i>  t)i«>  tM>iii»r  t'>  »iil>tiiit  till*  (••iliiw iiikT  n-|Mirt  ii|iiiti  ji  |in-liiiiiiiMry 
rijiiiiiiiuti>iii  III  >aliiiH*  Ki\rr  tr>iiii  l^n.Mii-t'"''l>  !''*-•  ***  ^^te  iii*«tith  at  Suhitit*  l.ik«'.  « 
<lifi|.iiii^'  >•<  al-mt  .H«>  iiiili<ii,  iiirttt**  in  uti-*tr<liiiiif  witti  iii*tnii-ti<itiii  oiumiih'*)  in  \fiir 
k*lii-r  I'f  Aiik'ii-t  :M>.  V^r: 

It  U  iMk*  Mill*--*-!!!!**  !•!  imn-iin*  niiy  iiii-.ui*  **i  «iali*r  lnin«*|M>rtAliiiii  at  l^vaii*|"*rt. 
tlif  f\.iiiiiiiuti"ii  «kjii>  fiiii'U*  JO*  fitr  «••  IU-lh'r,i.ii-.  r«<\.,  1**4  iiiiliii  liV  n\i-r.  Hith  .i  it-aiit, 
liHiiliir.u*  :if  Miii'h  |Niiiitf  A"  oitill  U-  r«-.ii).«*t  ir<>iii  tito  «iiti:itii  r*ia<t.  I- rmn  lUlcLfli* 
1  «fiii  til  I  iraniri*.  I'l-x  .  \*\  ruil,  aiiil  |ir>M  tir*  *\  u  hiiiull  ^(•■uiiilaint  !*•  thf  li«*.i<l  it|  tti<* 
Niirr<-w>  iitiif  n  u'-i'^iliiii*  liiUhrh  t**  tht*  iiH'iith  nt  tin*  ri\«-r.  Tlu*  «-\.iniiiiaii<'ii  ma* 
lii«<li'  *^  i-ti  iiiU  r  .(  to  Kt.  1  !«•'.'.  I  tit-  -iut;<*  iH'intf  ••r«!iMMry  Inw  waltT. 

iikNKKtl.    I*U«  IIITKiM. 

SaMnt<  Ki'.***  fri»iii  I^vii>i"|*'irt  to  tht*  ni<»ulli  fortii«  tht*  Unitiilary  lint*  iMiwtt-ti 
l^>iii*i:ni.t  .11.  '  1«  \A-  It  ll-'Vifi  III  a  ii.HM)t  ral  fb>iiihfrl\  i|ir««i'ti<>ti  aii«l  <li>«  hit'ji  -  iii!'i 
l^ki-  *».i''!i.i  P-  ■-■•lirM*  i«  \iT\  tt<rtM*>u«  l-ir  llit*  iiphiI  imrt.  ninl  lit^  tlif«>iik'ii  .i  rii  li 
\ali«-\.  '.*  !••  ■'*  iiiii*-*  vkiilt',  iii«t*t  ••{  «k  tiirli  ifi  ftll^Jl■l  t  !•!  ••^fr(i<>«  J'hi-  i«>i.-  tr\  l« 
^|i.ir--<'l\  •«  Mli--I  .iii'l  i«  (-«ivi-rt-l  w  itti  a  4tt*iu>4*  trriiwid  ••(  h;ir«)  mimmI  (Mrf*t».  wi'ri  l)«-r«' 
aii'l  till  ?•  .1  •iiiutl  •  liannj  Tlif  Mi-ttilU**!  towi.-  un  mii  h  fhiy  in  iiiiiiif.  h.«\ii  .*  a«  a 
nilt'  )•':'  -'W*'  i«r  f\%ii  lMiii"a>o.  oil*-  of  ulitrli  \m  .1  otff*  iir  inHtt-ollit  «■  I  |i«L«\*-  ttii* 
larvv^t  -.".iM.tiit  )^<|%it>«Mi  l^v.iii-}«*tn  anil  Or.ui^i  i*  >aliiiirli'Wii.  T«\  .  ««ti  h  III- 
tlm^  or  :<<Mr  ((••ii"«-«i  unit  ai>  inaio  Ijiiiiii***.  At  i-a*  li  ••!  thi*-«'  towii*.  aii>l  •Miii.«*in.i-« 
lirt«t«*ii  I'm  rt-  \m  it  (1ji(l«tBt  r«>i«-  |i-rr> ,  « liii'h  rarrtf*  iivi*r  I'lif  \»*  tmo  t*'.iiii*  |"  r  \a\ 
In  |«M*in^  diiwu  tiic  ri%t-r,  litlifr  l»\    t«*auu  ua  th«*  *'n\i*r  n«ail'*  ur  by  N^ii    ••ii<« 
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travels  for  many  miles,  half  a  dajr  at  a  time,  without  seeing  signs  of  life  or  hnmaa 
habitation.  The  banks  of  the  nver  at  TjOgansiKtrt  arc  over  liO  feet  hiph  and  are 
above  extreme  hi^h  water.  From  thin  point  to  the  mouth  of  the  ri vor  there  is  a 
gradual  recession  m  the  height  of  the  banks,  which,  as  a  nile,  are  subjinrt  to  over- 
flow on  one  Hide  of  the  river,  if  not  on  both,  as  far  down  as  the  vicinity  of  Belgrade^ 
below  which  both  banks  are  subject  to  overflow.  From  the  head  of  the  Narrows, 
and  in  many  i)lacc8  a)K)ve,  the  depth  of  overflow  reaches  several  feet  and  occars 
every  year,  which  may  account  for  the  unsettled  condition  of  the  valley  borderii^ 
the  river.  The  watershed  Ix^low  I^ogansport  is  iniMinHiderable,  while  above  It  10 
quite  large,  and  owing  to  these  (sLc.i»  the  stage  may  fluctuate  very  materially  without 
l(N»i  causes.  At  Logan8i>ort  the  higtu«t  water  known  occurred  May  24,  1894,  reach- 
ing a  stage  of  about  30  feet  above  Tow  water.  In  AuguHt  of  this  year  the  river  rose 
25  feet  at  Logansport  within  a  few  days  with  no  local  rains  or  other  influences.  The 
Deriod  and  extent  of  high  or  low  water  depends  upon  the  rains  in  the  upper  ooontry, 
and  are  very  irregular  in  time  and  duration.  The  width  of  the  waterwav  from 
I^jgansport  to  the  head  of  the  Narrows  in  quite  uniform,  as  compared  with  most 
utriuimfl,  being  from  130  to  300  feet.  Through  the  Narrows  it  is  from  120  to  200  feet, 
gradually  increasing  to  500  feet  at  Orange.  Below  Orange  the  width  is  about  600 
feet  down  to  the  cut-off,  2  miles  below,  where  it  is  quite  narrow,  but  gradually 
increasing  in  width  from  year  to  year.  The  river  distrharges  into  the  lake  througa 
three  channels,  Bast  Pass,  South  rass,  and  West  Pass,  each  one  materially  redncinf( 
the  width.     West  channel  is  the  one  now  used  by  boats,  and  is  aljout  200  feet  wide. 

Like  mo^t  winding  streams,  the  waterway  is  made  up  of  a  Maries  of  pools  and 
crossings,  or  shoals,  Uie  pools  Hcjmetimes  Ikmui^  several  miles  in  length  and  of  suffi- 
cient de}>th  to  be  at  all  times  navigable,  which,  however,  is  rendered  impossible  at 
low  water  on  account  of  insuthcient  depth  in  the  shoals. 

From  Logans()ort  to  Sabinetown  the  depths  range  from  2  feet  on  the  crossings  to 
as  much  as  20  feet  m  the  pools.  These  great  depths  are  not  u^ual,  however,  the 
average  ranging  from  5  to  10  feet.  Between  Sabinetown  and  (\)lumbus  are  the  worst 
shoals  on  the  river.  Theflrstis  known  as  Ooodlow  shoal,  oiu*-half  mile  below  Sabine- 
town; l.)owlders  and  lumps  of  rock  v  conglomerate  rise  above  the  water  surface,  increas- 
ing the  current  to  such  an  extent  tfiat  it  is  with  difliculty  a  skiff  (*an  be  handled.  The 
second  shoal  is  known  as  McOlanahun  shoal.  This  is  a  rocky  reef  extending  acrasB 
the  river,  over  wliich  the  water  l)ecomes  a  rapid,  falling  alK>ut  1  foot  in  a  distance  of 
60  feet.  The  depth  on  the  reef  is  6  inches  to  1  foot.  Two  hundred  feet  below  the 
rapid  there  is  a  large  rocky  ma.ss  in  the  center  of  the  stream.  It  is  circular  in  form, 
40  feet  in  diameter,  and  7  feet  al)ove  the  pn'sent  statre.  The  waterway  on  either 
side  of  this  rock  is  alx>ut  00  feet  wide.  Next  comes  a  flat,  smooth,  rcK'ky  sHoal  extend- 
ing the  full  width  of  the  river,  with  6  inches  to  1  foot  of  water  over  it  for  a  distance  of 
about  200  feet.  The  next  shoal,  like  the  hu«t  one,  lias  no  name.  It  also  is  a  rocky 
reef  al)out  60  feet  long,  with  a  depth  of  6  inches  to  2  feet.  The  last  and  probably 
the  worst  of  all  the  shoals  is  quite  near  Colnnihns.  It  extends  over  a  distance  of 
alx)ut  1,000  feet  and  consists  of  about  fifteen  roi*ky  luni)>s  1  foot  to  4  feet  al)Ove  the 
present  stage,  with  innumerable  obstructions  between,  tlirough  all  of  which  a  number 
of  sinuous  and  uncertain  channels  run. 

Fn)m  Columbus  to  5  miles  l)elow  the  head  of  tin;  Narrows  conditions  somewhat 
similar  to  those  alx)ve  Sabinetown  o])tain — long  distances  of  fair  watin- renderM  use- 
less by  shoals  between.  From  5  miles  Inflow  the  head  of  the  Narrows  the  depths 
rapidfv  impn)ve,  the  least  being  3  feet  for  a  (listan<'e  of  about  5  miles,  l>eyond  wnich 
there  Is  a  letist  depth  of  5  feet  to  the  foot  of  the  Narrows.  From  this  point  there  ie 
an  abundance  of  water,  but  few  places  showing  as  little  as  15  feet.  The  least  depth 
below  Orange  imtil  the  outlet  throuirh  West  Pass  is  n^achtnl,  is  thriHigh  the  cut-off, 
2  miles  below  the  town,  where  15  feet  was  found.  After  entering  West  Pass  the 
depth  gradually  decreases  from  12  feet  at  the  head  to  6  feet  at  the  entrance  to  the  lake. 

The  current  in  tlic^  river  at  low  water  is  very  slight,  lu'ing  s<'arcely  noticeable  in 
the  prK)l8  and  only  moderately  swift  over  the  sln»als.  The  velocity  increases  with 
the  stage,  and  during  high  water  is  ]>r4>bably  l\  to  4  feet  j>er  second. 

The  range  in  stage  decrea'^es  gnidnally  from  30  feet  at  hogansport  to  8  feet  at 
Orange,  and  becomes  practically  nothing  at  the  mouth. 

OaSTKUCTIONS. 

With  the  exception  of  the  groat  shoals  between  Pabinetown  and  ColumbuB,  the 
most  serious  obstructions  to  navigati«»n  are  the  trees  that  fall  into  the  river  from  caving 
banks,  and  the  saw  logs  that  have  sunk  or  have  i-ollectwl  in  jams.  The  number  m 
logs  sunk  or  strande<l  above  Orange  c:ui  beappnixiiiiateil  in  the  following  manner: 

The  output  of  the  Orange  mills  for  10  years  ending  December  31, 1900,  ia  reported 
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to  b^  1,?no.nnn.nilO  f«N«l  IV  M.,  nil  of  wliit-h  wan  riNvi^'ril  in  the  log  fr»ni  nprivrr.  It 
Mi'vititiiiiti**!  Ity  ltiiiiU'riii«*ii  that  tht*  avi*nit!f  li**.*  niii«i  aliiMit  *JiHI  f«*«*t  \\.  M  f4iw«*«| 
hitiitdT.  Tliir*  wuiiUl  fnv«  A  total  nuiiilNTnf  fi/Jim.(HN»  ti^p*.  It  ii»  riirmitly  aihiiitti^ 
hy  l<viii<^n  that  th<*  Umi  f  mm  link  inn  ant  1  strmntliiiK.  fruin  the  tiiiuMht*  lupi  an*  thniwn 
iiilo  ttie  river  until  they  rrach  the  mill,  it  10  |)i*r  tvnt.  Thit*  moanp*  that  iluringa 
|H*niHl  of  ten  y<vini  aXMHiO  looa  have  found  a  liMlifini;  |»lai«  in  the  rivt«r  or  within  the 
liniU-r  ntmrlty.  wlien*  tn»nu*  of  them  an*  rarrii'«l  l»y  tin*  ovrrtlow.  A  hrirf  aittmnt  «if 
my  trill  fn>ni  <>nin»;t*  U*  the  hei^l  of  tin*  Narrowii  with  a  Hniull  f*t«Tn-m li«>«*l  Umt  will 
L'ivi*  a  lair  iileu  ••(  tin*  •liHirnllieii  atti*n<linir  MiMniUiatinK  at  th«*  |ir\-M*nt  tiiii«*. 

For  a  difltanif  nf  atmut  9  milm  aUiw  <>raiiK«*  fnuii  fMi«'-lialf  to  twothinln  uf  the 
:i\ailahle  will  III  of  th«*  river  ia  taken  up  with  i^Tniniiriit  Itoonm,  lifM  in  plaiv  hy 
i-liiHteni  of  ^ultii,  (IrivfU  at  inter\alii  nf  a  few  humln^t  f<*eL  Ahuut  2  milfii  aU>ve 
town  a  float  ink'  Ummu  wim  («iunii  mnipli*tt*ly  ai*nM«8  the  river,  nueil  ft»r  the  |tur|ioi«e  uf 
riinninK  itiv  driftini;  l(i|;r*  into  a  iNTuiaiirn't  UMtm.  Thit*  Uitim  an«l  ahiHit  an  ai*re  of 
IfitfH  w«*rp  pufiliiil  t4»  oiif  nifh*  l>y  alowly  wurkiiiic  th««  Uiat  airniimt  tht*ni,  fn«i|iH*ntly 
runninfc  (iuii|>l«'ti*ly  i»mt  Mmie  of  the  itiii.ill«T  I«i|pi.  AImiuI  s  iiiil««f*  almve  Orant^*  a 
jam  of  1«K«^*  liiiT"  nii*l  -mall  rafta  wan  found  whirh  o»m|»lrt«*ly  lil<H-kf«l  the  river  nira 
ilintaim*  of  rnio  fri'i  U'twti'U  the  |M*rmani-iit  Umuii  and  th«*  o|i|H««iif  filiitn*.  Thn»iiirh 
thi*  'ilffitnirtion  thf  Nmt  workwl  her  way  fihiwly.at  tinifw  U*iii|t  o>iiii»l«'trly  Kur- 
r<>un<tti|  liv  th«*  driftni):  Itifca.  No  one  ft^fiiit-il  to  U*  in  I'lianri*  of  tlitf«*  l«i|pi  or  raftn 
and  liii-ir  pnf*t'ni*i*  wai*  nt»l  thought  unuiiiuil  On  the  omlnirv.  I  wnH  infortiiiil  that 
it  w:i-  till  i'vrr>  «U>  •*it-iirnMio%  and  that  it  waf*  not  a^  IhuI  at  thiiitinif*ai«ihirinir  liitfli 
wnt<*r,  wlii*n  thi*  inajitritv  of  th«*  lo»!i*  an*  nin.  Sniie  id  th«*  liiirmrn  niak«*  a  fitdiU* 
effitrt  tti  raiiv  thr  Hiiiki-n  Iokii.  not  for  the  |Hir|MM(*«>f  rlfarintf  iht*  rivrr.  hut  i*iia«'«'«*iiiit 
of  thi-ir  oifiiiiii>n-ial  \:ilue.  Men*  and  tiien*  will  U'  M<«<n  a  Mnall  i*at.iiiiaran  flat  with 
a  in  ««  ••<  two  nii'n  working  a  hand  windhf^i  r.ii*it^'  a  l<>tf  that  hail  t«vn  liN-at«<d  l>y 
|inil'iiik*  with  a  liiUk'  pik«*  iwla.  .\(t«*r  rntfriiik'  tin*  Narmwi*  one  in  nrvrr  tHit  of  niksht 
of  dt-adlii-iMU  nii'l  |iii;  hi*apa.  Tht-y  adhit  in  iiiujvnii  thr  «in*i»f  whirh  ("an  not  U* 
fotiiiialt'vl.  an  (III*  t!n*at«*r  |«jtof  th**  mam  in  U*low  watiT  and  mui-h  id  it  imU*«M«"d  in 
Kind  and  mud  'Mm*  up|4*r  5  wili*t*  In  prai'tii-ally  a  itintiniiii<i«  tll•^t  id  hn:*  thnaiith 
wliu'h  evrn  a  \i*rv  lie  lit  draft  tmat  in  Ntt^ntl  with  much  dilliritlty.  In  n*liiminfr  to 
*  *nifute  afti*r  d  irL  tht*  miii«*  Jam  of  liiipi  and  Hiiall  raftn  enii»iin(«*n*<l  in  thr  mundnK 
wan  fiiuml  n  fi-w  liundmi  twi  iarthvr  d«)wn»trvaiu  aiui  it  nan  ntHiiwiry  tu  fimv  an 
o|n*mnK  air^Ain. 

hiiriiiL'  tin-  ii:i«t  two  yrura  oni*  or  two  nnmll  U^iin  have  ma'le  oeranlonal  tH|««  aafar 
nii  a*  ^t.irkii  K'lclinj.  a  •li*taiii«*  id  Itit  milt*,  and  nm^*  !••  Ilurrh  Ki*rr\,  1K{  niilni. 
Nil  Umt  li.if*  U^  11  •ilHi\f  thin  dunnff  tliin  |H-niM|.  A  nuiiiiii*r  id  tri|<t  w«*ri*  iiuwlt*  In 
Indian  lUyiiii,  ■  fi-w  milii*  U'low  lh«*  hfad  fd  thr  Narn*WM,  wht'n*  linn*  if*  a  fniiall 
mill,  (or  till*  ptir|>*M-  «•(  tnmiiiit  lom*  and  ttar^rmi;  tin*  ou!|*iii  id  the  mill  lU'low 
Oranin*  tin*  iiiiiiiiiirn*  !••  vi*r)  niu«*h  I  tetter,  and  wiHild  undouhtolly  tutn-aae  if  • 
anitahte  channi*!  waa  ti|i«'iird  up  tlin>ugh  the  lake. 

CXIMMKIU'IAI.  nT^TIfrrimk 

IVaat/'  /•//!•  I. ■/"••;  in  (httittfr  iind  ti*nn»j  hu^in^tf  eithrr  up  or  tl»nm, 

Siram  Vfw«la T 

Niiiiil*  r  ••!  l'i|<«  lip,  I'xil    .  ■•• 

NtiiiiU'r uf  !ri|-i  up.  H«o-  !•»  Npii*iiiUT  I  . .    '.':$ 


tjiiiti*  a  nuiiiUT  nf  vriw-U  frniii  tiiitinde  ha\<*  •*iiti*nNl  and  l«-lt  thm  |«irt.  liUl  no 
r^*«iird  uf  thi'iii  t-itiild  U*  i»liiain«*il. 

Ijt^  UmtHit^e  inio  Oniutpffnim  ii/in'nfr* 


T«'tt« 


VftllH*. 


A«ri«ff«i  fur  Irti  «.«r«  f  ti'l.iic  IkrcvmUr  31.  IVUU 'I*  iiti  i    ^.^i  :\l| 

IVUl  /  .       •••it  -/'•   4flll 

Toar|>i«ml«-r  I    1  •'.-     i'i«..*         « I  ftti 
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Tomiage  above  Orange  other  than  logn. 


1901. 

To  September  1, 

Tons. 

Value. 

TOna. 

Value. 

Rullroiid  8t*»pl  and 8iipp]|p)«         . 

600 
45 

185 
44 

836.000 
275 

1,600 

200 

885 

172 

•  86 

112.000 

Sawed  lumber 

2.S70 

MiflcellaiieouH 

6,]t'4i 

Feedstuff 

1,440 

Total 

'•.,274 

48,425 

808 

20,970 

NoTB. — ^The  railroad  materials  were  used  in  constructing  iron  tramwaysL 

Tonnage  below  Orange^  1901, 


Shells 

Sand 

Brick 

Rloe 

Merchandise.. 
Rail nmd  steel. 
Sawed  lumber 


Total. 


Tons. 


16,000 
l.OUO 
1,000 
7.500 
750 
4.500 

15.621 


46.871 


Value. 


$16,000 

1,500 

6,000 

150,000 

22.500 

270.000 

98,786 


658,736 


An  effort  was  made  to  obtain  a  conservative  estimate  of  the  amount  of  commerce 
that  would  result  from  an  improved  river.  Actual  figures  wen.'  HM'ured  at  Lofpins- 
]K)rt,  but  at  Orange  the  general  expression  of  opinion  was  that  the  amount  of  business 
would  increase  at  least  100  per  cent. 

Eldimate  of  procpective  commerce  at  Loganxportf  based  on  an  improved  ritvr,  with  open 

navigation  eight  months  iter  year. 


Cotton 2,000 

Staveji 6.000 

Cotton  see«l "iTiO 

Pro<luce 10 

Merchandise 1, 000 

LoKS 1.'),  UOO 

Lumber fiOO 

Total 24,860 


Value. 


8»0.000 

75.000 

S.UIU 

80.  UV) 

70,UU0 

8.600 


461,900 


Under  existing  conditions  an  ordinary  light-draft  boat  can  make  a  few  trips  each 
voar  as  far  as  l^jgansjHjrt,  by  taking  iid vantage  of  the  uncertain  |MTi«MlH  of  high  water. 
Xo  iKMit  can  run  with  safety  it'*  far  as  Logansport  diiring  more  tlian  thnt»  inonthn  of 
each  year.  Vt'SM'l.'*  drawing  l>  feet  <»f  water  can  go  as  far  as  Bnrrs  Ferry  during  aUuit 
five  months  nf  each  year,  and  as  far  as  Indian  Bayou,  which  is  the  actual  head  of 
navigation,  ilie  year  n»und. 

A  channel  of  \\  feet  depth  as  far  as  Loganj^port  can  be  ma<le  by  Ma.'itinir  and  dnnlging 
through  the  nn^k  shojds,  drtHlirinytlinnigh  a  dozen  or  moresaiul  and  clay  shoals,  ana 
removing  sunken  lojrs  and  overhanging  tn^'s. 

To  secun*  a  irreater  depth  than  \\  fivt  would  n'<juire  the  con.'Jtnntion  of  a  st^rii*s  of 
locks  and  dams.  the(^)>tof  which  can  not  even  l>e  a[>proxiniateil  from  the  data  on 
hand. 

While  the  existing  "n'gnlations  for  the  government  of  Suhim-  Kivrr"  obtain,  which 
permit  the  running  of  loo;<e  lugs,  navigation  would  never  be  bale,  even  with  an 
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improved  river,  and  any  permanent  work  that  might  be  put  in  would  l)e  in  constant 
danger. 

I  am  of  the  opinion  that  Sabine  River  above  Orange  in  unworthy  of  improvement 
by  the  General  Government,  and  it  will  not  need  it  below  until  a  channel  15  feet 
deep  Ib  secured  through  the  lake. 

Very  reepectfully,  your  obedient  servant,  A.  H.  Webeb, 

AagistaiU  Engineer. 
Lieut.  Col.  H.  M.  Adams, 

C(jrp»  of  Engineers, 


T13. 

PRELIMINARY  EXAMINATION  OF  TANGIPAHOA  RIVER,  LOUISIANA. 

[Printed  in  House  Doc.  No.  283,  Fifty-eighth  CongresH,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WdshiiigUm^  December  9, 1903. 

Sir:  I  have  the  honor  to  submit  herewith  report  dated  August  6, 
1902,  by  Lieut.  Col.  H.  M.  Adams,  Corps  of  Pingineers,  on  preliminary 
examination  of  Tangipahoa  River,  Louisiana,  ordered  by  the  river  and 
harbor  act  of  June  13,  1902.  In  the  opinion  of  Lieutenant-Colonel 
Adams  the  locality  is  not  worthy  of  improvement  by  the  United  States. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed 
this  report,  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and  in  its  report  of  February  26,  1903,  thereon,  is 
given  a  statement  of  the  expenditures  and  results  heretofore  obtained 
from  operations  by  the  United  States  on  this  stream.  The  Board 
concludes  that  it  is  not  desirable  for  the  United  States  to  undertake 
this  improvement,  and  I  concur  in  this  opinion. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie. 
Brig.  Gen.^  Chief  of  Engi7ieers^  U.  S.  Army. 
Hon.  Eliiiu  Root, 

Secretary  of  War. 


beport  of  lieut.  col.  h.  m.  adams,  corps  of  engineers. 

United  States  Engineer  Office, 

New  Orleans^  La..,  Axigu^t  6^  1902. 

General:  In  compliance  with  Department  letters  dated  June  23 
and  July  19, 1902, 1  have  to  report  in  regard  to  the  preliminary  exam- 
ination of  Tangipahoa  River,  Louisiana,  called  for  by  act  of  Congress 
approved  tFune  13,  1902. 

The  Tangipahoa  River  rises  in  the  State  of  Mississippi,  west  of  Sum- 
mit, Pike  County,  flows  through  the  State  of  Louisiana,  and  einpties 
into  Lake  Pontchartrain.  It  was  surveved  in  1871  by  Lieut.  E.  A. 
Woodruff,  Corps  of  Engineers,  under  the  direction  oif  Capt.  C.  W. 
Howell,  and  again  in  1879  by  Mr.  H.  S.  Douglass,  and  in  1889  by 
Capt.  W .  L.  Fisk.  Appropriations  were  made  K)r  the  improvement  of 
this  river  in  1872, 1880, 1881,  and  1884.  In  1888  Captain  Fisk  reported 
the  improvement  as  purely  local  in  its  benefits. 
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An  exam i tuition  of  the  Tangipahoa  River  has  just  been  made  by  Mr. 
F.  F.  Axtell,  junior  engineer;  copy  of  his  report  is  herewith.  He 
states  that  the  Tangipahoa  lliver  is  of  no  great  coniwercial  importance 
at  present,  about  the  only  business  being  that  of  rafting  logs. 

In  my  opinion  the  river  is  not  worthy  of  improvement  by  the  Gen- 
eral Government. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut,  Col,^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chi^f  of  Engineers^  U.  S.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Augitet  H^  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  18,  1902. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WaHhlngton,  1).  C,  Fefn^uary  S6,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

Due  consideration  has  been  given  to  the  within  report  of  the  district 
engineer,  the  report  of  the  junior  engineer,  and  several  letters  from 
persons  interested  in  the  Tangipahoa  River. 

This  river  was  improved  by  the  United  States  under  several  appro- 
priations, amounting  to  $11,500,  between  the  years  1872-1884,  with 
no  apparent  benefit  to  commerce.  The  last  work  done  on  the  river 
was  in  1885.  In  his  report  for  that  year  the  Chief  of  Engineers  states 
that  "the  improvement  has  been  far  from  satisfactory;  *  *  *  no 
recommendation  for  appropriation  is  made;  ♦  ♦  ♦  the  river  is 
not  susceptible  of  permanent  improvement." 

When  considenitioii  is  given  to  the  large  sums  that  would  be  required 
to  improve  all  the  rivers  of  purely  local  importance  which  fall  logic- 
ally in  the  class  with  this  one,  the  Board  is  compelled  to  ))elieve  that 
it  is  not  desirable  for  the  United  States  to  undertake  this  improvement. 

For  the  Board: 

H.  F.  HoDOES, 
Major ^  Corps  of  Engineers^ 

Senior  Meviber  Present. 


REPORT  OF  MR.   F.    F.  AXTELL,  JUNIOR  ENGINKRR. 

New  Orleans,  La.,  August  6,  190L 

Colonel:  In  obedience  to  your  orders,  I  have  made  an  examination  of  the  Tangi- 
])ahoa  Kiver,  and  have  the  honor  to  rei»ort  af»  follows: 

I  examiniHl  tlie  river  fn>m  I^ees  l^andin^,  the  reiX)gnize<l  head  of  navigation,  down 
to  the  mouth,  a  distance  of  al>out  12  miles,  and  found  it  in  a  splendid  navigable  con- 
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dition,  having  a  sufficient  width  (75  to  150  feet)  and  a  depth  of  not  less  than  8  feet 
at  a  mean  low  stage.  There  are  a  number  of  deadheads  or  partially  sunken  logs  m 
the  river,  but  not  enough  to  offer  any  serious  obstruction  to  navigation. 

Above  Lees  landing  the  river  ceases  to  be  a  tidal  stream  and  is  very  shoal,  so  that 
it  is  not  navigable. 

The  only  h  in<  i  ranee  to  the  navigation  of  the  Tangipahoa  River  by  large  vessels  as  far 
up  as  Lees  Landing  is  the  bar  in  L^ke  Pontchartrain  at  mouth  of  river.  I  sounded  this 
bar  and  found  it  very  flat  and  shoal  and  composed  of  sand  and  clay.  From  the  6-foot 
contour  in  lake  to  the  6-foot  contour  in  river  it  will  average  a  distance  of  three- 
fourths  of  a  mile,  and  for  1,000  feet  of  that  distance  the  depth  of  water  is  only  3  feet 
at  a  mean  low  stage. 

It  will  require  the  removal  of  about  18,000  cubic  yards  of  material  to  secure  a 
channel  6  feet  deep  and  60  feet  wide  acToss  the  bar,  at  a  cost  of  $4,500. 

It  has  been  demonstrated  that  dredging  a  channel  in  Lake  Pontchartrain  without 
protecting  the  channel  dredged  will  not  secure  permanency  for  such  channel.  Pro- 
tecting works  at  this  point,  however,  are  not  recommended  on  account  of  the  cost. 
But  it  is  believed  that  if  a  proper  channel  is  dredged  and  the  material  dredged  is 
removed  to  a  sufficient  distance  to  prevent  its  return  to  the  dredged  channel  that 
such  channel  will  maintain  itself  for  from  four  to  five  years. 

At  the  present  time  Tan^pahoa  River  is  of  no  great  commercial  importance,  about 
the  only  business  on  the  nver  being  that  of  rafting  logs.  In  (*aleudar  year  1901  there 
were  34,330  logs,  valued  at  $119,000,  rafted  down  the  river  and  across  the  bar  at 
mouth.  All  loaded  schooners  and  ))arges  must  l)e  lightered  over  the  bar  or  wait, 
sometimes  for  days,  for  an  extreme  high  tide  in  the  lake.  All  this  has  proven  so 
expensive  that  such  traffic  has  nearly  ceased.  Logs  are  handled  by  small  tugs  in  the 
river,  which  also  tow  them  out  over  the  bar  to  a  larger  tug  waiting  for  them  out  in 
the  kike.  P^ach  firm  doing  a  logging  business  is  thus  com]ielled  to  maintain  two 
togs  and  crews  where  one  tug  and  crew  would  suffice  were  there  deeper  water  over 
the  bar. 

With  improved  navigation  the  commercial  importance  of  the  river  should  greatly 
increase.  The  logging  business  would  be  revived,  sawmills  would  probably  be  estab- 
lished on  the  river,  immense  deposits  of  sand  and  shells  along  the  uanksof  the  river 
could  be  utilized,  and  the  people  living  near  the  river  could  obtain  their  supplies 
cheaper  and  in  less  time  than  is  at  present  possible  with  the  long  wagon  hauls — 5  to 
12  miles — from  nearest  railroad  station.  It  is  safe  to  say  that  a  yearly  i;ommerce  of 
at  least  $250,000  would  follow  as  a  natural  result  of  the  dredging  of  a  channel  across 
the  bar  at  month  of  river. 

I  consider  this  river  worthy  of  improvement  to  the  above-mentioned  extent. 
Very  resjiect fully,  your  obedient  servant, 

F.  F.  AXTELLj 

Junior  Engineer. 
Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers. 


T  14. 

PRELIMINARY  EXAMINATION  OF  BAYOU  TIGRE,  VERMILION  PARISH, 

LOUISIANA. 

[Printed  in  House  Doc.  No.  192,  Fifty-eighth  Congress,  second  session.] 

Wak  Department, 
Office  of  the  Chief  of  Engineers, 

Wnshington^  December  7,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  September 
20,  1902,  by  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  on  prelim- 
inary examination  of  Bayou  Tigre,  Louisiana,  ordered  by  the  river 
and  narbor  act  approved  June  13,  1002. 

In  the  opinion  ot  Lieutenant-Colonel  Adams  the  locality  is  not  worthy 
of  improvement  by  the  (leneral  (jovernment,  and  the  Board  of  Engi- 
neers for  Kivers  and  Harbors,  which  has  reviewed  this  report  under 
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the  provisions  of  sections  3  and  14  of  the  above-mentioned  act,  states 
in  its  report  of  March  19,  1903,  that  it  is  not  desirable  for  the  United 
States  to  undertake  this  improvement. 
1  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen.y  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 
Secretary  of  War. 


report  of  lieut.  col.  h.  m.  adams,  corps  of  engineers. 

United  States  Engineer  Office, 
New  Orleans^  La.^  Septemhet*  20^  1902. 

General:  In  compliance  with  Department  letters  dated  June  28 
and  July  19,  1902,  I  have  the  honor  to  report  upon  the  preliminary 
examination  of  liayou  Tigre,  Louisiana,  called  for  by  act  of  Congress 
approved  June  13,  1902. 

iJavou  Tigre  has  its  source  in  Vermilion  Parish,  La.,  and  discharges 
into  bayou  Petite  Ance  through  a  canal  dug  by  adjoining  phintatiOD 
owners,  and  thence  into  Vermilion  Bay. 

An  examination  of  Bayou  Tigre  has  just  been  made  by  Mr.  J.  L 
Conklin,  superintendent.     Copy  of  his  report  is  herewith. 

There  is  no  commerce  on  Bayou  Tigre  at  present  and  the  benefits 
from  itjs  improvement  would  be  entirely  loc4il. 

In  my  opinion,  the  bayou  is  not  worthy  of  improvement  by  the 
General  Government. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lwut,  Col.^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chivf  of  Engineers^  O,  S,  A. 

[First  indorMjment.) 

Office  Chief  of  Engineers,  U.  S.  Army, 

Septeuihtr  2i,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  ('onstituted  by  Special  Orders,  No.  i^,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  !)y  section  8  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major  ^  Corps  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingfofi,  D.  C,  Marck  19, 190S. 

Rospoctfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Hoard  of  Engin(*ers  for  Rivers  and  Harbors  has  carefully  con- 
siden»d  the  within  report  of  the  district  officer  and  that  of  the  superin 
tendent. 
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Tho  prefient  and  prosportivc  roniiiiorce  involved  18  nmall  in  extent 
and  Io(*hI  in  chiinirttT. 

Thr  inipnivi'inmt  dosinnl  wcmld  not  In*  of  ii  |N»nniuH*nt  natiin*,  and 
it>  <*o>t  would  In*  di>|)ro|N>rtionato  to  ri^Htiltjn^  ronininvial  lN*ii<*tit8. 
*  Thr  lioanl  i-^  (lii*n»fon*  of  tli«*  opinion  that  it  i^  not  <l(»**inililo  for  the 
riiit«'^l  ^lat4»H  to  iindertako  tho  iniprovt^nieiit  of  l^voii  Ti^n'«  l^niiiiiana. 

Fur  the  ItoanL 

II.   F.  II«>1H)K>^ 

J/f iji »r^  ( \frj »M  q f  Hfi t/ 4 tiff 7», 

Senior  Jlvinbcr  l^csenU 


I  l.IoKf   or   MR.  i.  I.  (tiNKliy,  itl  rKUIN'TRMtl'NT. 

I'mtkii  St  ATI*  K\«.i\Ki:n  Ornrr. 

^:it    I  liAvc  tilt'  ti<ini>r  to  "utmiit  tin*  fnllitwiiit;  n*|Mirt  on  |»n*liiiiiitttry  fxaimiiiitton 

riii>fiii  TiL*rv  pr"!**'  i"  tt  luirniw  iiilnii«l  Ink**,  nith  iln  iMKirival  Krutli  Al  Knith 
till*  jiiiii  thin  iif  ttif  «iniit.:iL*i*  HRU*n*  tr«iin  a  |iiirtiiiii  of  ihi*  |inri«liiF  itf  Vt-riiiiliim  *ii«l 
Ijifu\r(t«*  liii-  «i;i.«|i«'«|  flit  fur  A  ili»tHfii^>  iif  '2\  iiiilfTi  H  rliAiiiifl  III  till*  litvi   pniihr 

IuImI.  At  ihilt  il'^tillii-i-  llif  1AA^Illil|;  fN  «-iii*>  t«i  )lU\t'  fnniifrlx   MM|tiK<i|. 

T)u*  iiticliUinitk*  |>Imii*'r>  hn\t*,  fnr  |iiir|>«»<4fi  nf  itMirv  r.i|*i«l  •lntiii.iir<'.  «tii|C  a  lariAl 
fffiii  thi*  iMnI  i*i  r>;i\oii  Tik'r**  into  |la>iiti  lN*iitf*  AiMf,  A  ili-taiii-f  of  aUmiI  I  tiiili*. 
At  a  ilmtAntv  nf  aUiiiI  otir-tiAlf  iiiiii*  tuOnw  Xhv  iiimitli  nf  ihi*>  hiuaI  Aii«i||ii*r  «-aiiAl 
h;i-  Nm  II  iliii*  fi>r  a  •li-taiKi'  ^f  alNHit  :{  iiiil«-n,  !«•  Ijkkv  I'riiriini.  tlinniitli  a  Ittw.  tial 
I'triirif  Till-  I'larirh  <•(  thf  canal  i«  iimm  <:allit|  (traihl  Manii«.  Tlii'<^'  two  tuna U, 
with  til*-  Ui\>>ii  |in*|Hr.  an*  now  nviinliNl  liv  lli<*  iiihadilaiit^  an  l<A\«><i  Titfn*. 

'Mil*  i.«ii.il«  HiTi*  ••rik'nially  iluk*  onl\  |h  in«-|i«*«  in  ilriitli.  Imt  hAV«-  U^*n  wanlMoit 
•  •lit  iiiht  wiilf  n«i|  It)  ttit>  natural  •IrainiiL'**  of  tlit*  |>laiv.  Tin*  imial  from  IUi>ou  Tiirrt* 
to  IUi\oii  iMiii-  Aihv  If  aliont  3  fii't  in  wiiltii.  an«l  aUiul  I  or  5  fit*!  in  «lfptli. 

Kniiii  I'.r.ttli  to  tlif  tiinal  inln  iVtitr  Am^*  tlirn*  i»  a  whith  of  aUnit  Hhi  f<<«*t  and 
AM  ruiri*  «lf  pill  I'f «.» to  |M  fc^'l.  Tli4»  t-unal  from  lla>i>ii  rclilr  Atiiv  to  I^Wf  lVii;ni*ii 
t*i  aUMit  '.*«>  ft  ft  in  wi'lth  aii<l  lian  A  «)i<|»tli  of  Iti  to  |h  iih  hi*  in  lnw  WAtrr. 

Kp'tii  tl Mtli  "f  lilt  I  .iiiaI  i*kA\iiii  r«tit«'  \nii*  wiihIh  ttin<uirli  Al>ait  12  niili**  of 

mlt  liianili  into  Vmnilion  V*ti\\  wtih  h  in  th«*  oiih'  out  lot  hv  walrr  for  th«*  conini«*nv 

of  til**  \  trllill>  . 

At  A  (liM.iiK  V  of  2  inilf*«i  fr«»m  tfi«*  \my  thf*  Avrry  .Silt  <%>fn|«ny  liAvr  cut  a  ranAl  rtn 
fiM'i  in  wi'lih  aii'l  lo  fii-i  in  (lr|itli  out  into  Vmnilton  IWiy;  )>iit  Iiat  luw  fomiitl  At 
thf  ni*'Ui}i.  iiinl  ih«*  I  Aiial  hAi>  U-v'n  A)«n'1i*nt<il  hy  thr  lyUt  «^mi|Miny  Aa  An  ciutl<*t  for 
thrir  |in"ltit  t  Tli«'  lair  At  tho  mouth  of  thim^aiial  iaalniiit  thr^*«-oitrhtha  of  a  niilr  in 
r&tont.  Thf  I'.ir  at  tho  natural  mituth  '^f  iVtiti'  \niv  i*  iirarly  a  mile  in  lonirth  An<i 
ia  AN>ut  3  iiiili-o  An>uni1  tho  ahon*  fnim  tho  m«Mith  of  Kralh  fanal. 

Till*  itii|<r<>\<'int*ntji  4h*f>iin'«l  Yi\  the  coiinnunity  iiiti*n*"ti'«l  Art*:  Tho  fln*i1innir  of  th^ 
lair  at  thf  iii.>iitli  of  |ia>iiu  lVt!to  Atitv;  tho  iitrai)cht«*ninir  ainl  «loo|i«*nin){  of  |Nirtioiia 
of  rui\<  •!  IVtiti'  \ii«^.  tho  fln'«lirintf  '^f  a 'Vt^ft^vt  rhann«*l.  fV*foot  ilo|»th.  fr^nn  llayciu 
lVtit«'  Vni  I-  to  lUvou  Tiffro,  anil  4lf^*ittriiitr  •&<>-'')« >t  rhannel,  5- foot  (le|»th.  fruiu  liayou 

iVtito  Alitr  to  Ijiki*  iViirtioQ. 

R'tugMy  fttuuttU*!  tputfUitira  c4  txfnmtum, 

Clihir  \%fA% 
lta\i'ii  T  jri   to  llavoii  iN-tttf  \ni^*  ••»,«■» 

lUvM   ]'*T   !•'    \riiVto  Ijikf  IVl.MHll lViO.I»«» 

Itaxoii  1*1  tilt    Xiii'f*  to  U'v    natiirdil   r'-ni.-    11»i. lOI 

iWir  at  iiioiitl.,  naturml  pMitr 4(i.<RiO 


T«  »tal .Vti*,  iwiO 

Tho  \\frv  '  iM  'U  wo'iM  turn  oMr  tt*  ihi*  ( io\frfiiiii  lit  tin- •  anal  fr«*iii  llavoii  IVtito 
Aiii'v*  to  tli<  '  tt\  ii  liif  1 1"\«  riiiiu'iit  ii|:rf«-«l  to  iiiaii.t.iin  ihvp  wator.  ifliot.thf\  wimiIiI 
aril  thr  ..ii..il  !■  r  *>.n»' 

Till*  |>r<>ilu«t  of  till*  n«-ii;hlM»rhiMiil  of  lUi\ou  Tii;n*  if*  now  whi|»|«'il  to  Ni<w  ll«*nA.  on 
a  bnuich  of  the  8uuth«ni  PKiflc,  and  thon*  ia  im  augAr  mill  n«An*r  tliAn  Now  U«riiL 
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There  wru  shir>])e4l  the  last  yi>ar  by  IbiH  branch  road  from  Erath,  Meadows,  and 
Bobacres  tlie  following  producte: 

Sugar  cane tons. .  30, 000 

H\ce satkH..  25,000 

Com barrels. .  20, 000 

Cotton I)ale8..  3,000 

Salt tons..  50,000 

Greneral  merchandise  ghi[)ped  to  these  points $125, 000 

Fuel  for  rice  irrigation f  25, 000 

The  l)enefits  claimerl  from  tbis  improvement  are  ('heai)er  transportation,  opening 
market  for  sugar  cane  to  Bayou  Teethe  mills,  cheai>cr  rate  tor  fuel  for  rii'e  plants;  sugar 
mills  may  l)e  built  in  the  neighborhood  if  fuel  rates  are  lowered;  8,000  attres  of  land 
lying  idle  could  l>e  utilized  if  transportation  could  Ix;  had,  and  timber  lands  devel- 
op^ al>out  I^ke  Peigneu. 

Bayou  Tigre  jut«t  toiurhea  the  country  interested  and  does  not  run  through  it,  and 
onlv  the  imme<liate  country  could  bo  txMiefited. 

The  canal  from  Bayou  Petite  Ance  to  I^ike  Peigneu  is  desired  most  for  drainage 
and  was  originally  dug  for  that  pur|)osc  alone,  and  I  do  not  consider  it  worthy  of 
improvement  for  the  commerce,  prt»sent  or  future,  ami  it  is  doubtful  if  the  nmte 
through  Vermilion  Bay  njuld  U»  safely  used  for  the  kind  of  shipping  that  could  l»e 
utilized  on  the  canal,  with  the  exception  <>f  small  sailing  craft. 

Bayou  Petite  Ance  is  a  very  winding  stream  and  is  full  of  mud  flats  and  the  chan- 
nel is  with  difficulty  folio we<l.  Considering  the  extreme  <lonbt  of  the  channel  lieing 
use<l  when  c<^)mplete<l,  I  do  not  think  the  (Government  would  Ihj  justitiwl  in  expend- 
ing the  amount  of  money  required  to  develop  the  stream  for  the  small  country  it 
would  benefit,  unless  the  Avery  family  would  turn  ovefto  the  (Jovernment  uniim- 
ditionally  the  abandone<l  canal,  2  miles  in  length,  from  Bayou  Petite  Ance  to  Vermil- 
ion Bay.  In  that  case,  I  would  retH^)mmend  a  survey  of  the  bar  at  the  mouth  of 
canal  and  of  the  canal  above  from  Bayou  Tign»  to  Bayou  Petite  Ance,  so  that  accurate 
estimate  of  cost  could  be  ma<le. 

Estimate<l  cost  of  survey,  $1,500. 

Very  resi)ect fully,  your  obedient  servant,  J.  I.  Conklin, 

Superintetid<'tU. 

Lieut.  Col.  H.  M.  Adams, 

Corps  of  I'JjifjiuecrSj  V.  S.  A. 


T15. 
RF:F>JTABLISHMEXT  of  harbor  lines  at  SABINE  PASS,  TEXAS. 

Treasury  Department, 
WfiJi/u'ru/toft^  3fa7'ch  9^  1903, 

Sir:  I  have  the  honor  to  request  that  if  practicable  and  not  incom- 
l^tible  with  the  interests  of  the  (roverninent  committed  to  your  charge 
a  slight  modification  may  be  made  in  tlie  har])or  line  established  March 
It),  1S96,  for  Sabine  Pass,  Tex.  The  moditication  re^iuested  is  shown 
on  the  blueprint  inclosed  herewith,  and  consists  in  the  substitution  of 
a  straight  hne  x  y  in  lieu  of  the  two  straight  lines  x  A  and  A  y,  which 
are  partij  of  the  lines  Tex.  2  A  and  A  B,  respectively,  of  the  estab- 
lished harlx)r  line. 

This  moditication  would  affect  only  a  short  portion  of  the  westerly 
line  near  the  United  States  life-saving  station  now  under  construction. 
It  will  be  observed  that  the  present  harbor  line  divides  the  station  in 
twain.  It  was  originally  intended  to  place  the  station  upon  the  sub- 
merged portion  of  a  lot  jvcijuired  for  the  purpose,  but  through  a  mis- 
understanding with  regard  to  the  location  of  the  harbor  line  the  founda- 

«  Not  printed. 
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tion  of  tho  htation  whm  tiuilt  only  |wrtiall y  on  naid  lot.  It  is  now  (icomcd 
doHiralih*  that  tho  ontin*  Htnirtiin^  nhould  l»o  to  tho  cant  ward  of  tho  har- 
Imr  lino,  it  lN»in);  In^HovimI  that  tho  propof^ul  ohan^p^  in  said  lino  would 
cffo(*tually  diM*<»iira|;o  tho  <*onHt motion  of  wharvoM  in  tho  noi|jfhlM>rho<Nl 
of  tho  Htution  which  would  mona4*o  the  safety  and  welfare  of  the  ntation 
in  «*\ mil  n'H|MTt**,  viz: 

(1)  Tho  cinNiiriii^  non»f«sary  in  suoh  work  would  tend  to  dentroy  the 
tiank  into  whi4*li  tho  pilos  under  tho  lifo-Kavin|f  station  an*  driven,  thuM 
ox|M»Hin^  tho  lowor  |M»rtion  of  tho  piloH  U*low  the  c*oi>|ier  sheathin};  to 
tho  Htta<*k^  of  tho  l«»nHh». 

{*2)  Tiio  pr«>xiinit>'  of  wharves  would  ex|)oso  the  station  t4i  dan^r 
fn>ni  tiro.  os|MM'iullv  u**  tin*  ^hippinjr  would  undouMedly  oonsiHt  princi- 
pally f»f  <»il. 

(*{)  Tho  l(N<ation  of  wharvo.n  in  tho  m*ar  ncigblM>rh<MKl  would  ffn*atly 
inrn*a*M>  tho  liiihility  of  th<'  collision  of  voK^eiH  with  tho  station. 

(4)  It  i<«  uii(ioi^tiH>«l  that  \<>HM*U  in  ouanintine  are  iiennitt«Hl  t4>  load 
and  uiil<iii*l  %%itliin  a  certain  di.HtannMir  tho  cpiarantino  station  and  that 
tho  lif«*  Nivin^  Miation  falls  within  this  distance.  The  construction  of 
wharvi*H  in  tin*  inunodialo  vicinity  of  the  station,  therefore,  would 
expose*  tho  liitlor  to  tho  danp*rs  of  conta^fion  and  infe«*tion. 

Tho  site  WHS  hH-siti**!  with  tho  view  ia  mN*un*  a  |Nisiti<m  exempt  from 
tlM»M*  unfavni-Hhh*  |NWHihilitioH,  hut  sin4*e  the  vari«Misoil  com|mnies  have 
within  tho  hM  \rarcommon4*4Mi  to«*onstnict  wharves  at  a  distance*  fnmi 
tho  shore  timi  onlv  (*onnoctod  then»with  hy  pi|N«  lines,  the  as|NM*t  of  the 
nafrty  of  the  Mation  has  mi  clianf^Hl  as  to  induce  the  above  retjueat. 
KoH|H*(*tfully, 

h.  M.  SiiAW,  Srty^'ttiry. 

Tho  honorahlo  tho  SKi'KfrrrAKY  ok  War. 

;  KlrTriith  tn«t4*ff«rHiriil  ] 

Okku-k  CiiiKKnr  Knoinrrra,  r.  S.  Akmt, 

May  JS,  itfOJ. 

K4's|iect fully  n*tumed  to  Captain  Kromwell,  nniuestin^that  a  tracing 
and  dox  ription  c»f  tho  pn»|M>MNl  nuNiitication  of  tno  liarlair  line  In*  fur- 
nishofi  i)ii<«  otli<*o.  Attention  is  invitinl  to  the  tN*arin)f  fn>ni  X  to  A, 
which,  as  ;:i\rn  on  the  sketch  (»f  April  25,  \\k^*A^  dties  not  ai^nn*  with 
tho  lino  a*«  drawn. 

To  In*  r«*(urniM|. 

Hy  command  of  Hri^.  (ton.  (tillospio: 

A.    MArKRN/JK. 
( \J4p9u  /,  ( '*'r/m  ttf  /'jtt/intf'rti. 

ITwrlfth  tiHl(«mmt  1 

I'MTKn  Statrs  Kkuinrkk  OmrK, 

Ko«*|MNifully  n^turniHl  to  tho  Chief  of  Kufrineers,  rnile<i  States 
Ami\,  iniitin^;  attonti<in  to  r«*|Mirt  of  this  date. 

C*IIAS.  S.  Hkomwki.u 

aw.  VAH 1 24 
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[Fourteenth  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Augiutt  8, 1903. 

Kespcctfully  returned  to  the  Secretary  of  War. 

In  the  within  letter  the  Secretary  of  the  Treasury  submits  request 
for  modification  of  harbor  line  in  the  vicinity  of  the  life-saving  station 
at  Sabine  Pass,  Tex. 

The  existing  harlwr  lines  at  this  locality  were  established  in  1896, 
and,  owing  to  changed  conditions,  have  for  some  time  been  unsatisfac- 
tory to  loc^al  interests.  Advantage  has  l)een  taken  of  the  present 
request  to  give  the  subject  thorougn  consideration,  and,  as  a  result  of 
this  investigation,  the  kwal  engineer,  Captain  Bromwell,  presents  a 
new  scheme  of  harbor  lines  for  Sabino  Pass,  involving  certain  modifi- 
cations of  the  existing  lines  which  experience  has  shown  to  be  desir- 
able and  correcting  slight  errors  in  the  harlx)r-line  chart  as  originally 
dniwn. 

The  modified  lines  are  delineated  and  described  on  the  tracing* 
a<*comi)anying  Captain  liromweU's  report  of  July  13,  1903,  herewith. 
The  change  indicated  at  the  site  of  the  life-saving  station  is  not  that 
suggested  b\'  the  Treasury  Department,  but  is  satisfactory  to  said 
Department,  as  is  shown  l)v  eighth  indorsement"  hereon.  It  is  under- 
stood that  the  other  changes  involved,  including  the  omission  of  any 
lines  above  the  site  of  the  recenth' constructed  Port  Arthur  Canal,  are 
acceptable  to  the  local  commercial  and  landed  interests. 

Concurring  in  the  views  of  the  local  oflicer,  I  recommend  that  the 
lines  now  presented  be  ai)proved,  and  that  the  Secretary  place  his 
aj)proval  ui)on  the  tmcing,  whi(;h  has  ))een  prepared  for  his  signature. 

Should  this  action  meet  with  the  siinction  of  the  Secretary'  of  War, 
1  would  recommend  further  that  the  map  showing  the  harbor  linens  for 
Sabine  Pass,  approved  under  date  of  March  19,  1896,  te  canceled. 

G.  L.  Gillespie, 
Bruj.  Gen,^  Chief.of  Eiujinrcrs^  U»  S.  Anny.     • 

Note. — The  lines  refemMl  to  al>ove  and  Hhown  on  the  map  mentioned  were 
apnroved  by  the  iSecretary  of  War  under  date  of  AuKUSt  12, 1903,  the  approval  being 
indicated  ui)on  the  map. 


letter  of  capt.  chas.  s.  rromwei^,  corps  of  engineers. 

United  States  Engineer  Office, 

Ncin  Odtam,  La,,  July  11,  1903. 

General:  I  have  the  honor  to  forward  herewith  a  tracing**  showing 
the  proposed  harbor  lines  at  Sabine  Pass,  Tex. 

The  present  harbor  lines  at  Sabine  were  laid  out  on  a  map  prepared 
in  Ma\'  and  June,  1895,  bj^  Mr.  J.  L.  Brownlee,  assistant  engineer, 
and  the  bearings  and  lengths  of  the  coui*ses  of  the  harbor  lines  were 
measured'  from  the  map. 

A  comparison  of  this  map  with  maps  of  both  earlier  and  later  dates 
discloses  the  fact  that  the  shore  line  of  the  Brownlee  map  is  in  error, 

<'  Not  printe<l. 
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ospofiiilly  in  the  northorn  half  of  th«*  iim|>.  Tin*  rrrtir  mvniN  Ui  havo 
Inmmi  (tiio  to  an  orroncouM  niidiii);  or  plotting  of  ont*  of  tlir  tnivvmo 
roiirsos. 

Siiuv  tin*  harlwr  lino**  wrn»  laid  out  with  n»fc»n»nro  to  tho  .Hlion»  linos 
it  follows  that  tho  iN^arinpt  uf  tlir  hurlNtr  lino*«  an*  in  orror.  In  othor 
wonN,  if  tho  i)roM*nt  liarlior  linos  an*  laid  out  on  amrn^rt  map  liy  tho 
)N*arinp<i  and  Irn^tliM  of  its  (*ourM*«4  it  will  thniw  tho  appn>vm  harlnir 
lihOH  H*vond  hundnnl  foot  fn>ni  thrir  intondM  liN*ation. 

Tho  pn>|N»MNl  harlior  lim*-,  how4*vor.  lN*ar  alKiut  tho  namo  rolation 
to  tho  i*(»rnH*t  nhon*  lino  an  tho  pnv^»nt  harlM»r  lino  d(M*M  t4i  tho  im*(ir- 
n*<*t  ^h<»n*  linoH  on  i\\v  lin>wnk*o  niap«ox(*4»pt  tliat  the  lino  **Tox.  2  A*^ 
i**  rhiin^Ml  to  **  ( )  A/*  and  a  similar  rhanjn*  i^  pro|)oMHl  for  tho  harlior 
lino  on  till*  iMiM  nhon*  n«*ar  tho  j«*tty. 

A^  th«*  !iniwnl«*«*  map  in  in  <*rror«  it  i<^  imnnuiirahio  to  plot  tho  prea- 
rnt  liarlNir  lin<*  on  thi^  map  for  tin*  saki*  of  (*tMn|iariMin.  Thon*  i.h  no 
nood  for  a  ImrlMir  liin*  alN>v«*  Port  Arthur  (*anaLand  mnir  i^  pn)|MMcd. 

If  thi*  pro|M»>«Ml  lino  inivt-  with  tin*  appn»val  of  tin*  SoiTotary  of 
War.  I  havt*  th<*  honor  to  n*«|urNt  that  the  tra«*in^  In*  n>tumod  to  thia 
otii(*t*  in  onirr  that  hluoprints  may  In*  pn*|Nin*d  for  tili*. 

Till*  prn|io.*MMi  rhanp*  in  th«*  virinity  of  tho  lifo-savin^  station  is  in 
a<*o(»nian4'«*  with  mv  n*(*iunni«*ndation  of  April  'i."),  llNKt,  whioh  ro(*om- 
mondation  niivt^  with  tin*  ai>proval  of  tho  p*noral  su|M*rintondont. 

Tho  nM'nmnii*ndation  made  April  4,  VMi'X  wai«  only  provisional,  and 
that  n*rommi*ndation  i.«*  now  witlidniwn. 

Vorv  n»?*ia*<:tfullv,  vour  olM*diont  M*rvant, 

Cham.  S.  Hkomwku^ 

Iiri>r.  (ion.  (i.  L.  (rii.i^^i'iK, 

Chtt  fuf'  Hut/ut*' n^^  /.  «S.  «1. 


APPENDIX  U. 


IMntoVKMKNT  OK  TKBTAIN   RIVKRS   \SU  IIAKIUUIS   IN  TKXAS. 


l\  rlixnuh:,  FitH  THE  FiSiAL    YFMi  H\ni\o'  JIW'K  m,  tm^h   ^^'fTH 
nrilFH  lUHVHESTS  HKL.XTlS^i    TV/   TIIK  WORKS, 


|l||'H«iVKVK\T>*. 


1    <fAlv«vton  llarlMtr.  Tniui. 

?.  (iiil\tvii>ii  clmiiiM*!.  T«*xiiii. 

\\.  (*liAniM*l  (riitii   <iiilvif(1«iii   lUrtNir  1*1 

4.  <fftl\i*f<itiin  fillip  rhmiiifl  aimI  Hiiffalti 

lUvotl.  Tt'XAfi. 

Ti'xiui. 

il.  Triiiii>  Kivvr.  Trxan 

7.  HinfiMi  Kivi-r  U>tmtvn  VrUw'ti  ami 
KiWiiiKiiKl.  \Vi<^t  (•«lv«*tit4>n  IWi%' 
I'limiint*!.  I K nihil*  lUymi.  aii«l  tlii* 
ni«iittli»i  <if  tli<*  ailiiMfnt  l■tn«tlll^ 
iiirhitliiiK  Trinity  Kivtr  atul  (*<«Ur 
IU%iiii.  Tfxaii. 


H.  llnuAn  Kivor,  Tpitf.  fr«>iii  Rt«*liiiion«l 
til  <  M«l  \Vait|iiti|rti»ii. 

f*.  Ml  lilt  II  I  if  HraaiNi  Ki\tT.  Toxan. 

111.  AiniiNm  faiw,  Ti*xwi. 

1 1 .  lUrlMir  at  Itratnn  SaiitiaiP*,  Tfxaa. 

VI.  i*oiiiitni«*tiiiii  of  n-a  wall,  c*li*.,  aliuiK 
till*  front  of  th«*  Fort  l'rtH*kHt 
Kflvfnralion.  ami  fmni  Thin  y- ninth 
to  Korty*flf!h  atravta,  lfaJ'vv>t««, 
Triaa. 


K«%Mt!(%TlOSCA. 


1.T  <fiiailalti|H*  Uivrr.  Tfxan 
U    t'liaiiiM'l     U-i««^'ii    Maia|p>r«la    ami 
lnvai-a  )«v*.  T«*«ai* 


1.V  St.  <'harlf«  Hay.  Trxan. 
in.  Trinity  Kivrr.'  Trxan.  mvlion  1.  In 
t««<rn  iHillaaamI  tli«*  Fjuit  Fork. 


MAanoK  i.i^iB* 


17.  <ialvi*fitiftii  liav  at  Tfxan  (*itv,  Tftan. 


TxiTKn  Statfj*  Kmiinkkk  Omrr, 

//ff/#v«/#//j«  T'X,^  July  Ji^^  191^, 

<tKNKKAt.:  I  Imvi*  the  honor  io  forwAni  horowith  aniiiuil  n*|M»rtM  for 
the  H«irks  of  rivi*r  aikI  b«rlM>r  iiii|irovonicnt!«  in  my  cbarjo*  f**r  tho 
fimml  \%mr  <*n«iin^  Jtint*  :Ui,  1*.hM. 

Vi»rv  n»M|wvtfully,  your  iilMMliiMit  H4*rvHnt. 

KiNSAK  Japwin, 

Hri^.  (trii.  A.  MAt*KKNZiK. 

i  'h  irf  of  Emjinrrrn ,  t  \  S.  .  I . 
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U  I. 

IMPROVEMENT  OF  (lALVFi^TON  HARBOR,  TEXAS. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$350,000  for  maintaining  the  entrance  to  the  harbor  and  toward  the 
restoration  of  the  jetties,  in  accordance  with  the  report  submitted  in 
House  Document  No.  134,  Fifty-sixth  Congress,  second  session,  and 
authorized  the  letting  of  a  contract  in  the  sum  of  $400,000  exclusive 
of  amounts  appropriated. 

OPERATIONS   DURIN(}   THE   YEAR — JETTIES. 

Operations  were  carried  on  during  the  year  under  a  contract  entered 
into  April  ti,  1903,  and  approved  I^y  13",  1903,  with  J.  M.  O'Rourke 
&  Co.,  of  Galveston,  Tex. 

South  jettf/.—M^Oa^ AH  tons  of  granite  blocks  were  delivered  by  the 
contractor  at  Ninth  street  and  Aveiuie  A  and  unloaded  and  placed  by 
hired  labor  and  United  States  plant  between  stations  6  and  143+63, 
completing  the  crest  of  the  jetty  for  a  distance  of  8,105  feet. 

ifw'th  jeUij, — 45,991.63  tons  of  granite  riprap  were  unloaded  and 

K laced  by  the  contractors,  filling  the  most  serious  gaps  in  the  jetty 
etween  stations  100  and  185,  a  distance  of  8,500  feet. 

DREDOIXG. 

A  detailed  description  of  the  IT.  S.  dredge  Gen.  C.  B,  C<ym»tock  "^x^ 
be  found  on  pages  1530-1531,  Annual  Report  of  the  Chief  of  Engineers 
for  1896. 

During  the  year  the  dredge  was  overhauled  and  repaired. 

The  dredge  exciivat^^d,  removed,  and  dumped  from  Galveston  Har- 
bor 674,491.1  cubic  yards  of  material. 

A  d(»taih»d  account  of  the  work  done  during  the  fiscal  year  will  be 
found  in  the  report  of  Mr.  E.  M.  Hartrick,  assistjmt  engineer,  for- 
warded liorewith,  to  which  attention  is  invited. 

UESURVEY   OF  OALVESTON   BAY. 

The  work  during  the  year  has  been  the  drafting  of  the  chart.  The 
necessary  data  to  complete  the  chart  was  procured  (luring  the  survey 
of  Galveston  IIarl)or  and  entrance  for  the  present  annual  report. 
There  only  remains  to  comph^te  the  chart  the  reduction  of  the  late 
survev  and  its  transfer  to  the  chart. 

SURVEYS. 

The  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  gives 
detailed  description  of  the  surveys  during  the  year.  Attention  is  also 
invited  to  the  map  submitted  with  this  report. 

Totiil  amount  expended  on  tliis  improvement  to  June  30,  1904, 
$8,887,22:^.59. 

The  balance  available  on  June  30,  1904,  and  additional  appropriation 
recommended  it  is  proposed  to  apply  to  oi^ratiiig  tlie  U.  S.  dredge 
Gen.  C.  B.  CoiiiMtork  in  maintaining,  widening,  and  deepening  the 
channel  between  tin*  jetti(»s  an<l  repairing  the  north  and  south  jetties. 
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Money  statement, 

July  1,  19015,  >>alance  unexpended $579,975.75 

Amount  appn^priated  l)y  sundry  civil  act  a])pruved  April  28,  liK)4 100, 000. 00 

Proceeds  of  Hale  of  condemned  proixTty 41. 33 

Refundment  l)y  officer 15. :% 


June  30,  1904,  amount  expende^l  during  fiscal  year: 

For  works  of  impn^venient $235,  Oil.  44 

For  maintenance  of  improvLinent 43, 113. 93 


680, 032. 44 


278, 125. 37 


July  1,  1904,  balance  unexiKjnded 401,907.07 

July  1,  1904,  outstanding  liabilities 70, 949. 23 

July  1,  1904,  balance  available 330,957.84 


July  1,  1904,  amount  covered  })y  iincomplet<i<l  contrac^t^ 244, 822. 39 


Amount  ( estimatcnl )  requiretl  for  completion  of  existing  project 750, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
190t),  in  addition  to  the  l>alance  unexpimded  July  1,  1904: 

For  works  of  improvement $750, 000. 00 

For  maintenance  of  improvement 50, 000. 00 

800,000.00 

Submitteil  in  compliance  with  requirements  of  sundry  (*ivil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONS. 


Bv  act  of — 


Bv  act  of — 


July  11,  1870 $25,000 

March  3,  1871 20,000 

June  10, 1S72 31,000 

June  23,  1874 00,  000 

March  3,  1875 150, 000 

August  14,  lK7(i 142,000 

June  7,  1S78 75,000 

June  18,  1878 50, 000 

March  3,  1879 100,  000 

June  14,  1880 175,  (KK) 

March  3,  1881 250,  tH)0 

March  4,  1882 100,  000 

August  2,  1882 300,  000 

August  5,  1886 300, 000 

August  11,  1888 500,  000 

Septeml>er  19,  1890 500, 000 


March  3,  1891 $600,000 

August  5,  1892 450, 000 

March  3,  1893 1,000,000 

AugU8tl8,  1894 600,000 

January  25, 1895 200, 000 

March  2,  1895 1, 160, 000 

February  26,  1896 300, 000 

June3,  \%m 50,000 

June  11,  1896. . : 840, 000 

June  4,  1897 500, 000 

March  3,  1899 50,000 

June  13,  1902 350, 000 

March  3,  1903 :I00, 000 

April  28,  1904 100,0(K) 

Total 9,278,000 


In  adflition  to  the  al)ove  appropriations  by  Congress  there  has  I/t»en  collecte<l  from 
the  steamship  .\f<iritiun'y  $JkH);  from  (Quartermaster's  Department,  I'nited  States  Army, 
$719.83;  from  sale**  of  condemned  property,  $94.47;  transfer  of  tug  A^indy  $10,000, 
and  refundment  ])v  officer,  $15.36;  making  a  total  of  $9,289,129.66. 


CONTRACTS   IN   FORCE. 

Contractor:  J.  M.  O'Rourke  &  Co.,  Galveston,  Tex. 

Character  of  work:  Repairing  jetties. 

Rates: 

For  (ialveston  south  jetty,  large  blocks,  from  5  to  7  tons  each,  f.  o.  b.  care 

Tnited  Stiites  track  Ninth  street  and  Avenue  A,  or  eastward  thereof,  or  Fort 

Point,  Galveston,  Tex.,  $2.59  jht  ton. 
For  Galveston  north  jetty,  large  riprap  in  piecHiS  from  10  to  12  t«ms  each, 

projHTlv  i)laced  in  the  work,  $3.89  }K»r  ton. 
Date  of  approval:  May  13,  1^)3. 
Date  of  iH'ginningwork:  August  16,  ltK)3. 
Date  of  expiration:  South  jetty,  July  31,  l*^m;  north  jetty,  October  31,  1904. 
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COMMERCIAL  OTATISTICS  OF  QALVBHTON   HARBOR,   TEXAH,    FOR  THE  FIBCAL  TIAR  Bin>IlfG 

.iiTNE  :iO,  1904. 

Tonnage  of  vetwels  and  revenue  <*iMerte(l. 


Entered 
Cleared 


Total 


2,060 


Steam    i  Kallinic 

V(*}<MelH.    !    VCHKClS. 


1,015 
1.045 


Total 
tooDJMre. 

2.440.113 
5.015.m 


DutieM  on  importK  collected 

All  moneyM  collected  at  ciiKtom-hoiiMe. 


f3K8.4» 
444,287 


Amount  and  value  of  freight  entered  and  cleared. 


Cotton  (2. 461. 121  balefl) 

Cotton  pfoduetM 

Ore 


Articles. 


Woi>l 

Grain 

Su^ar  

Coal 

General  merchandise , 

Flour 

Lumber  and  manutacturesof  wood. 

Cement 

Petroleum 

ManufactureH  of  iron  and  Hteel 

Cattle  and  other  animalH 


Total 


Amount.  I^WS^iiJ-'* 


TVlM. 

645.(126 

186.146 

3.989 

29,»71 
619.010 
140.606 

38.2H8 
512.298 

61.005 
1K5.514 

29,548  I 
1,999,444  j 

42.555  > 

22.394  , 


tLV.7M.298 

5.648.782 

146.970 

8.898.765 

15.8fiO.487 

14.060.780 

281. 4SS 

S80.8B2.446 

2.868.985 

2. 202. 045 

295. 4H0 

6.612.022 

1.402.410 

1.847.281 


4,517,019 


544.834.044 


Increase  of  freight  compannl  with  last  year tons. .         964. 802 

Increase  of  value,  compared  with  last  year 806|928.SS7 


REI»()RT   OF   MR.   E.   M.   IIARTRM'K,    ASSISTANT    KNCINKKR. 

<  J  A  L V  t>T< ) N ,  T KX . ,  July  8y  1904. 

Captain:  I  have  the  honor  to  submit  the  following;  re|M>rt  <»f  oiM^ratioiiH  forimpnn'- 
inj?  the  harbor  of  ( Jalvwton,  Tex.,  during  the  fiH4*al  year  ending  June  30,  19(H. 


CONDITION    OF   TIIK    WOKK. 

Jetties. — At  the  })o^inninfi:  of  the  lisoal  year  s<»utli  jetty  hail  lH»t»n  partially  repaired 
by  filling;  in  j31|>h  in  nhore  branch  lK.»twe4»n  stations  0  and  14.S,  with  27,7H;116  torn*  of 
Handstone  ripnip  pre|»aratory  to  e«)verin^  with  ^rnmite  bliK'ks.  A  track  over  the 
shore  *^)ninch  of  south  jetty  had  U^en  built  for  the  repairs  and  conHtnu*tion  of 
fnrtitications  In-tween  station  0,  at  Ninth  street,  an<!  stati<»n  143  •  <>3,  a  distance  of 
14..'i«>,3  fei^t.  Seven  hundreil  and  fourt«H*n  f«M't  of  sidctntck  ha<l  lH»en  lai<l  l^etween 
stations  «>s  '>()  and  75  ♦  (>4,  an<l  wharvi»s  and  warehou.»H's  at  Fort  Point,  conmrttHi  by 
turnouts  to  jetty  tnick. 

A  c<intnict  had  lH*<»n  entere<l  into  with  J.  M.  O'Rourke  iN:  Co.,  appn>ve<l  May  13, 
1903,  for  the  rej)airin>j,  restorinjr,  and  completing;  of  t lit*  jetties  as  nvomniended  in 
IU*i)ort  of  I^»ard  of  Kn>fin<H*rs,  work  to  commence  .Vujrust  U>,  HH)3,  ami  to  be  com- 
plete<l  Octol»er  31,  1904.  on  m»rth  jetty,  and  July  31.  11HU,  on  south  jettv.  North 
jetty  was  still  in  a|>parentlv  tlie  same  condition  as  rt»jH)rtcd  <»n  bv  lioanl  of  ftngineers. 
(StHa)(H-.  134,  r><>th  Conjr.,'2d  st»«».) 

At  the  en»l  of  the  tisiiil  year  soutii  jetty  shore  branch  is  nearly  complete,  with  a 
jfranit*»-bl<H'k  crest  ct»verin>r.  antl  (»n  north  jetty  tlu-  Iarv,^T  pips  havt*  U**'!!  tilliHl  and 
i*overe<l  with  granite  riprap.  The  rei»ain<  on  south  jetty  an*  alnuit  mu^-thinl  and 
on  north  jetty  oiu^fourth  complete. 

Dredging.  —  .\t  the  U>^innint:  of  thr  tisi-al  y«'ar  ti»e  nntrr  and  inner  bars  hail  27) 
feet  of  water  over  their  crests  at  inetui  h*\\  ti<lc,  a  tl(>pth  in  many  cas(*s  ^rt*ater  than 
in  front  of  (Jalveston  wharves. 


APPENDIX   U — BKFOBT   OF   CAPTAIN  JADWIN. 


1977 


The  end  of  the  year  the  condition  over  the  bars  remained  about  the  same,  27\  feet, 
with  30  feet  alon'if^ide  of  Galveston  wharves  for  nearly  their  whole  len^h.  (See 
report  on  (lalveston  channel. )  Mean-tide  fluctuations  on  outer  bar,  2  feet;  inner  bar, 
1.64  feet;  Galveston  channel,  1.12  feet. 

OPERATIONS  DURING  THE   YEAR. 

South  jetty. — On  July  31,  1903,  the  contractors  commenced  the  delivery  of  granite 
blocks  on  shore  branch  of  south  jetty,  the  United  States  Government  unloading  and 
placing  the  blocks. 

Staienutit  of  matmal  and  labor  expeiidedf  vnth  cost  of  same,  in  the  repair  of  south  jdty, 

Galveston  Ilarljory  during  the  year  ending  June  SO,  1904. 

34,069.18  tons  granite  blocks,  at  $2.59  per  ton $88, 239. 18 

Cost  of  unloading,  placing,  repairs  to  track,  and  incidental  expenses 20, 730. 42 

Total 108,975.60 

The  blocks  were  unloaded  and  place<l  between  stations  6  and  143  |  63. 

During  AugiL«t,  1903,  two  wooden  tanks,  with  a  combined  capacity  of  834.75  Imr- 
rels,  were  erecttMl  in  coal  bin  at  Fort  Point  for  the  storage  of  fuel  oil. 

North  jetty. — Work  on  the  delivery  and  placing  of  stone  for  the  repairs  of  north 
jetty  commenceil  on  the  17tli  of  August,  1903,  and  was  c^)ntinued  gulfward  from  sta- 
tion 100  to  station  185,  a  distance  of  8,500  feet.  Only  the  more  serious  gai>8  in  the 
jetty  are  filled,  on  account  of  the  small  appropriation,  which  gives  a  very  irregular 
appearance  to  the  work.  The  large  granite  riprap,  ten  to  twelve  tons,  for  repairs  of 
norUi  jettv,  conies  from  Granite  Mountain,  Tex.,  382  miles  from  Galveston.  It  is 
delivered  by  rail  at  the  Southern  Pacific  wharves,  transferred  by  floating  derrick  to 
baiyes,  thence  to  north  jetty  and  unloaded  by  another  floating  derrick  and  placed 
in  the  work. 


Statement  of  material  used,  and  cost  of  same,  in  the  repair  of  north  jetty ,  Galveston  IlarhoTf 

during  the  year  ending  June  SO,  1904- 

45,991.63  tons  granite  riprap,  at  $3.89  per  ton $178,907.44 

The  riprap  was  unloaded  and  placed  l>etween  stations  100  and  185. 

Grade  mining. — On  January  5,  1904,  permission  was  grantwl  Messrs.  Goedhart  & 
Bates,  the  contractors  for  raising  the  gnule  of  the  city  of  Galveston,  to  cut  the  south 
jetty  at  Sixth  street  and  put  in  and  operate  a  drawbridge.  They  are  not  to  interfere 
with  the  traific  to  and  from  the  fortifications,  and  on  completion  of  their  contract 
with  the  city  the  draw  is  to  be  removed  and  the  jetty  replaced. 


DBEDGINQ   OPERATIONS   IN   GALVESTON    HARBOR    BY  iU.    S.    DREDGE    GEN.  C.  B.  COM8TOCK, 

G.  M.  PRENDERGAST,  MASTER. 

From  July  1  to  August  15  the  dretlge  was  continuously  employed  on  outer  bar  chan- 
nel, when  weather  ]KTmitted,  and  at  other  times  on  channel  over  inner  l)ar.  From 
August  16  to  October  18  the  dredge  was  laid  up  for  extraordinary  repairs  at  a  total 
cost  of  .1^12,692.52.  From  October  19  to  June  30,  1904,  the  dredge  was  continuously 
emplovtMl  on  outer  l^ar,  when  weather  permitted,  and  at  other  times  on  Galveston 
inner  bar  channel. 

On  June  1,  190^,  the  dredge  was  put  on  a  double-crew  system,  as  follows:  Crew 
increased  to  40  men,  work  starting  at  4  a.  m.  and  finishing  at  8  i>.  m.,  drc^lge  going 
to  anchor  each  evening  in  Bolivar  Roads,  with  the  exception  of  Saturday  and  Sunday 
nights,  when  dredge  is  berthed  at  pier  to  receive  supplies. 

Galveston  Ilarfjor. 


Outer  bar,  Hand,  clay,  and  shell 
Inner  bar,  sand  and*  mud 

Total 


Amount  dredged. 


Number 
of  loads. 


578 
6n0 


Cubic 
yards. 


320,392.2 
3i>1.104.9 


1,22S  ;    674,197.1 


Rate  per 
minute. 


Cm.  ynnt«. 
8.07 
7.59 


7.81 


Rate  per 
hour. 


Cu.  unrdt. 
484 
155 


469 
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Coit  of  dredging. 

Operating  <H>8t  per  cubic  yanl  for  fiscal  year $0. 04 

Total  cost  yter  cubic  yard  for  fiscal  year .  059 

AmounlA  expended. 

Wages $13,935.48 

Subeifltence 3,076.47 

Fuel 6,754.50 

Oils,  waste,  et^* 762. 86 

Ordinary  maintenance 3, 445. 34 

Operating  cost 26,974.65 

Extraordinary  repairs 12, 920. 02 

Total  cost 39,894.67 

Distribution  of  uvrking  time. 

h.     m. 

Anchor  to  cut 115  36 

Pumping 1.439  15 

Cut  to  dump 241  20 

Dumping 74  27 

Dump  to  cut 152  33 

Dump  to  anchor 205  28 

Time  lost  turning 14  3 

Effective  working  time 2, 242    42 

Distribution  of  time.  . 

h.     m. 

Effective  working  time 2,242  42 

Delays  for  bail  weather 204  6 

Delays  for  repairs 636  57 

Delays  for  otlier  causes 371  23 

Delays  for  Sundays  and  holidays 728  0 

Total  time 4,183      8 

Coat  of  repairs  to  dredge  {August  16  to  October  18,  1903). 

Hauling  out  on  ways $360. 00 

Ship  cariwnters*  wages 387. 50 

Shipcralkers 62.50 

Laborers 403. 60 

Machine,  blacksmith,  and  coppersmith  work 4, 717. 65 

Suction  pipes  and  connections 2, 330. 52 

Miscellaneous  purchases 114. 47 

Hanlware  and  ship  chandlery 653. 08 

Lumber * 342.50 

Hegular  crew's  salary 2, 774. 33 

Sul>siHtence  while  rej^airing 532. 22 

Fuel 24.15 

Total  t-ost  (»f  repairs 12, 692. 52 

Other  rei)airs  during  year 227. 50 

Total  repairs  for  year 12, 920. 02 

MODEL. 

A  model  of  Galveston  Harbor  and  entrance  was  made  for  the  Louisiana  Purchase 
Exposition  and  shipped  to  St.  Louis  April  21>,  HKH. 

SrRVEVS. 

Resurvey  of  Galveston  Bay. — The  necessary  data  to  complete  the  chart  of  the  resar- 
vey  of  Galveston  Bay  was  i»rocnre<l  during  the  survey  of  Galveston  Harbor  and 
entrance  for  the  present  annual  report.    There  only  remains  the  reduction  of  the 


«■■« 


1 


uo    a 
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late  8iirvey  and  its  transfer  to  n»«ur%ey  chart  when  it  will  Ikj  ready  for  any  dispodtion 
that  may  Ih^  de<*ide<l  npon. 

Bar  ami  harlHfr  tmnvif. — There  has  bc»en  no  complete  Hurvey  of  Galventc^n  Harbor 
and  entrance  tnnce  the  one  ma<le  imme<Hately  after  the  hurric^uie  of  September  8, 
1900.  Bar  surveys  were  made  in  1901-3,  which  show  from  26  to  27 J  feet  of  water 
over  their  crest.  The  present  survey  of  May  and  June,  1904,  plotted  on  a  scale  of 
1: 10,000,  extends  fnmi  the  most  western  pier  of  the  Southern  Pattific  CJompany,  al)out 
Forty-fifth  street,  to  30  feet  of  water  m  the  Gulf,  inchiding  Bolivar  Roads,  the 
entran(*e  to  Texas  City  channel,  Galveston  Ship  channel,  and  Buffalo  Bayou,  Pelican 
Island  and  flats,  etc.  Soundings  have  also  been  taken  to  the  40-foot  contour  in  the 
Gnlf  and  are  Ijeing  plotted  on  a  smaller  scale,  1:20,000,  for  easy  reference  and 
ooDiparison. 

By  comparing  the  present  survey  with  that  of  1900,  taken  immediately  after  the 
hurricane,  there  will  fee  observed  some  very  pronounced  changes. 

Galveston  inner  bar  has  been  widened  and  deepened,  and  Galveston  channel  has 
a  channel  550  feet  wide  and  owr  30  feet  deep  for  nearly  the  whole  length  of  wharf 
front,  the  result  of  dredging  and  scour  caused  by  pile*  and  brush  dike,  reenforced 
with  8))oil  from  channel.  The  shoal  and  channel  between  the  30-foot  curves,  abreast 
of  and  iK^tween  stations  170  and  230,  South  Jetty,  have  mo  veil  north.  The  12-foot 
contour  at  eastern  point  of  this  shoal  has  advanced  gulfwanl  over  2,600  feet,  with  no 
corresponding  advance  of  the  30-foot  channel  inside  the  bar.  The  shoal  on  the  outer 
bar,  bounded  b}r  the  24-foot  curve,  has  increased  its  area,  encroaching  on  the  liar 
chaimel,  advancing  in  the  Ciulf  from  350  to  1,000  feet.  The  30-foot  curve  in  the  (lulf 
has  ailvanced  from  500  to  2,300  feet.  The  channel  over  the  outer  l>ar  between  the 
24-foot  curves  has  narrowed  to  al)out  1.000  feet,  but  the  depth  has  increased  from  26 
to  27J  feet. 

Very  res})ectfully,  your  obedient  servant, 

E.  M.  IIabtrick, 
Asmstant  Engineer, 

Capt.  Edgar  Jadwin, 

CuTps  of  Engineers, 


U  2. 

IMPROVEMENT  OF  GALVESTON  CHANNEL,  TEXAS. 
OPERATIONS    DURING   THE  YEAR. 

Under  the  emergency  contra(»t  ior  constructing  pile  and  brush  dike 
on  the  north  side  of  the  channel,  entered  into  Sept(»nil)er  13, 1902,  with 
Moore  &  Sieber,  of  Texas  City,  Tex.,  147,118  linear  feetof  piling  and 
2,016.35  cords  of  brush  were  placed  in  the  dike,  completing  the  con- 
tract. This  dike  is  for  the  purpose  of  holding  the  material  dredged 
from  the  channel  and  preventing  same  being  carried  back  into  the  clmn- 
nel  by  the  action  of  tne  currents. 

Under  the  contract  of  the  Bowers  Southern  Dredging  Compan}^  of 
Galveston,  Tex.,  for  dredging,  entered  into  on  Februar}'  9,  1903,  and 
approved  March  2,  1903,  1,789,407  cubic  yards  of  material  were  exca- 
vated from  prescri}>ed  cross  section  and  203, 08()  cubic  yaitls  telow  pre- 
scribed cross  section. 

The  U.  S.  dredge  Oen.  IT,  M.  Rtibert  excavated  and  dejwsited  l^ehind 
the  pile  and  brush  dike  on  Pelican  Island  and  Hats  243,563.7  cubic  3'ards 
of  material. 

A  detailed  account  of  the  work  done  during  the  fiscal  year  will  be 
found  in  the  report  of  Mr.  E.  M.  Hartrick,  assistant  engineer,  for- 
warded herewitli  to  which  attention  is  invited. 

Prior  to  the  adoption  of  the  project  for  the  improvement  of  Galves- 
ton channel  bv  Congress,  the  channel  in  front  of  the  wharves  had  In^en 
kept  open  and  dredged  by  private  enterprises.     The  amount  of  main- 
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tenance  necossarv  is  increased  by  the  greater  width  of  channel  now 
afforded,  and  will  increase  further  as  the  channel  is  widened  under  the 
present  project. 

An  examination  of  the  survey  on  which  the  project  wan  based,  and 
of  the  surveys  ahead  of  the  dredges  now  at  work,  show  a  iillingf  of 
approximately  (>75,400  cubic  yards  in  eighteen  months  for  a  550-foot 
channel.  This  has  decreased  the  amount  of  original  excavation  that 
could  be  done  with  available  funds,,  as  the  contractor  is  paid  for  filled- 
in  material  the  same  as  for  original  material. 

It  is  much  less  expensive  to  dredge  the  tilled-in  material,  though  it 
is  difhcult,  at  this  localit}^  to  determine  exactly  how  much,  on  aooount 
of  its  being  dredged  at  the  same  time  with  original  material.  Kvidenoe 
of  the  cost  of  handling  such  light  material  is,  however,  had  in  the 
dredging  of  the  Galveston  and  Houston  ship  channel,  where,  at  one 


time,  thq  contractor  had  approximately  a  month  with  one  dredge  work- 

(l  silted  in  since  previous  dredging, 
dredge  excavated  4()0,0(H)  cubic  yards  in  the  month,  for  which  under 


ing  in  material  which  had  silted  in  since  previous  dredging.     The 


the  contract  it  w^as  necessary  to  pay  $3(),0i.K). 

The  work,  including  deterioration  of  plant,  probably  cost  actually 
about  one-fifth  of  this  amount.  In  other  woi-ds,  if  the  United  Stat^ 
had  owned  the  dredge,  the  same  work  could  have  l^een  done  for  one- 
fifth  the  price  or  five  times  as  nuich  work  done  for  the  same  money. 

It  would  seem  that  the  time  had  arrived  when  the  United  States  can 
best  do  its  maintenance  in  Galveston  channel  by  acquiring,  either  by 
purchase  or  construction,  a  dredge  which  would  be  available  for  keep- 
mg  the  channel  already  made  in  good  condition,  and  could  apply  its 
remaining  time  to  a  further  widening  of  the  channel  in  accordance 
with  the  approved  project. 

Such  a  dredge  is  worth  not  to  exceed  $125,000.  The  estimate  of 
amount  that  can  be  profitably  expended  to  June  30,  1JK)6,  is  based  on 
this  plan. 

Total  amount  expended  on  this  improvement  to  »Tune  30,  1904, 
*21S,()7o.41. 

The  bahiiice  available  on  June  30,  11M)4,  and  additional  appropria- 
tion recommendcHl  it  is  proposed  to  apply  to  dredging  and  maintenance 
of  pile  and  brush  dike. 

^^fmry  f<tatn)ie7it, 

July  1,  1  W:5,  l)alan<v  uiu'Xih'IkUmI $261. 102. 60 

June  WO,    liHM,  amount   i'X|H'inl('«i   durinj:   fiscal   yi*ar,  for  works  of 

iniprovenient 179, 178. 10 

July  1 ,  liKM,  halantv  uiioxjk'Ii«Iim1 81, 924.  5J# 

July  1.  WXn,  outHtaiKiinjj  liabilities 32, 965.  49 

Julv  1,  liKM,  balaniv  availal>le 48. 959. 10 


Julv  1,  HKVl,  amount  covere<i  by  uncomi)lct<Nl  rontrarts 31. 521.  27 


.Vmount  (t^timatcMl)  roquiro<l  for  completion  of  exi«tinjj  projc<»t 1.  2Sr>,  000. 00 

.Vmount  tbat  ran  Ih»  profitably  exin-mleil  in  tiseal  year  emiin^  June 
;K),    liHMi,   for  works  of  impn>vem4'nt,  in  addition  to  tbe  lialanee 

unexiH'ndiNl  July  1,  1904 2r>0,000.00 

Submitti'<l  in  eonii>lianc*e  with  re^juinMnenti*  of  sundry  ciyil  act  of 
June  4,  IW»7. 
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ABSTRACT  OF   APPROPRIATIONS. 

By  act  of — 

June  13,  1902 $100,000 

March  3,  1903 200,000 

Total 300,000 


CONTRACTS   IN   FORCE. 

Emergency  contract. 

Contractor:  Moore  <fe  Sieber,  Texas  City,  Tex. 
Character  of  work:  Constructing  pile  and  brush  dike. 

Rates:  Piling  in  place,  11  cents  per  linear  foot;  brush  in  place  and  fastened,  12.45 
per  cord. 
Date  of  approval:  (Emergency  contract. ) 
Date  of  beginning  of  work:  January  27,  1903. 
Date  of  expiration:  Completed  March  30,  1904. 

Formal  contract. 

Contractor:  Bowers  Southern  Dredging  Company,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Rate:  8.3  cents  per  cubic  yard. 

Date  of  approval:  March  2,  1903. 

Date  of  bt^inning  work:  June  14, 1903. 

Date  of  expiration:  December  31,  1904. 

Emergency  contract. 

Contractor:  Geo.  V.  Cresson  Company,  Philadelphia,  Pa. 

Character  of  work:  Cutter,  engines,  etc.,  for  dredge. 

Rate:  $5,900. 

Date  of  approval:  (Emergency  contract.) 

Date  of  beginning  work :    No  date. 

Date  of  expiration.    Time  limit  waived.    Completed  June  30,  1904. 


(X)MMERCIAL   STATIHTIO*. 


See  report  on  improvement  of  Galveston  Harbor,  Texas,  which  applies  to  this 
improvement 


REPORT  OF   MU.    E.    M.    HARTRICK,    ASSISTANT   EN(iINEKR. 

Galveston,  Tex.,  July  8^  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing Galveston  channel,  Texas,  for  the  fiscal  year  ending  June  30,  1904: 

condition  of  the  work. 

At  the  beginning  of  the  fiscal  year  a  channel  1,000  feet  long  and  550  feet  wide 
with  an  average  depth  of  29  feet  had  !)een  excavateti  under  contract  with  the  Bowers 
Southern  Dredging  Company,  of  Galveston,  Tex.,  betwtH?n  Red  l)eacM>n,  toward 
Tenth  street  wharf.  A  pile  and  brush  dike  14,756  feet  long,  pnu'tic-ally  complete, 
had  been  built  on  Pelican  flats,  1,400  feet  distant  fn)ni  and  parallel  to  the  Galveston 
whar\*e8,  to  retain  the  »iK>il  excAvate^l,  protect  the  shipping  during  northers,  and  to 
assist  in  maintaining  the  ctiannel. 

At  the  end  of  the  lisnil  year  the  pile  and  brush  dike,  21,393  fw»t  long,  had  l)een 
finished,  and  a  channel  10, 000  feet  long  and  550  feet  wi<le  and  over  30  fet»tdeep  had 
been  completed  l)etween  lie<l  l)eacon  and  Thirty-first  street.  From  Thirty-first  strtvt 
to  Thirty-sixth  street  the  chaimel  is  160  feet  wide  and  30  feet  deep,  and  between 
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Thirtv-sixth  an<l  Thirtv-ninth  streets  there  is  a  shoal  cut  150  feet  wide,  aboat400  feet 
from  wharf  front,  the  remains  of  a  cut  made  to  reenforce  tlie  pile  and  brush  dike. 
Total  amount  excavated  to  date.  1,993,153  cubic  yards.  Variation  of  level  of  water 
surface  about  1  foot. 

OPERATIONS  DUaiNU  THE  YEAR. 

PiU'  ami  brush  dike. — Piling  was  cx>mi)leteil  September,  1903,  and  the  brash  filling 
March  17,  1904. 


SUUemerU  of  material  used  and  cost  of  same  in  pile  and  brmh  dike  during  year  ending  June 

SO,  1904^ 

147,118  linear  fi^t  piling,  at  1 1  cents  per  linear  foot $16, 182. 98 

2,016.35  cords  brush,  at  $2.45  per  cord 4,940.06 

Total  cost 21,123.04 

Total  cost  of  pile  and  brush  dike. 

282, 4:^ninear  feet  piling $31,067.63 

2,228.45  cords  brush 5,459.67 

Total 36,627.30 

As  the  work  of  excavating  and  dumping  l>ehind  the  pile  and  brush  dike  proeressed 
the  contratrtor,  at  his  own  expense,  tept  the  dike  more  or  less  tight  by  filling  in 
Ijetween  tlie  piles  with  extra  brush.  Where  the  spoil  was  clay  no  trouble  was 
encountered,  as  it  remainetl  above  waU*r  ancl  withstcKxi  wave  action,  but  where  it 
was  silt  or  sand  the  .waves  en>ded  the  sjioil  bank  and  reduceii  the  height  to  very 
little  alM>ve  mean  low  ti<le.  This  allowed  the  free  {>a.«Hage  of  the  tidal  currents,  which 
at  station  5  ■  (550  broke  through,  leaving  a  crevasse  40  feet  wide  and  12  feet  deep. 
By  drivinir  large  stakenand  filling  in  with  brush  held  down  with  bags  containing  elay, 
the  crevasw*  was  Htopi>ed.  There  are  several  more  such  plai'es  which  have  no  clay 
l)acking,  and  are  therefore  dangerous  to  the  maintenance  of  the  channel.  The  small 
dredge  Pigmy  worke<lon  the  low  places  for  a  short  time  and  raised  the  bank  consid- 
erably, using  brush  to  retain  the  spoil,  which  was  sand.  The  Gen.  If.  M.  Robertto 
more  advantage  closed  up  one  low  plmv,  an<l  on  her  return  from  North  Jetty  cut 
will  crontiiuie  reinforcing  by  removing  material  from  Galveston  channel  at  the  north 
side  of  the  1,200-foot  cut.  Until  there  is  a  gorxl  bank  of  sand  with  a  long  flat  slope 
towanl  the  north,  or  a  ilay  bank,  there  will  always  \>e  dangt»r of  breaks  in  the  dike, 
especially  <lurin^  strong  northers,  when  wave  a(;tion  undermines  the  bank  and  flat- 
tens out  the  siK)il  to  a  greater  or  less  degree,  depending  upon  the  chiuraeter  of  the 
material. 

Dredging. — The  contnu!tors'  j)lant,  consisting  of  No.  4  and  George  Sealy,  continued 
at  work.  The  spoil  was  <leiM>site<l  north  of  the  dike  constnicted  fcy  the  Government 
on  Pelican  fiats.  In  March  So.  4  was  removed  from  the  work.  Gecrge  Sealy  \o%i 
during  the  year  al>()ut  five  weeks  on  account  of  repairs. 

Amount  of  material  excavated  Inf  each  dredge  during  the  year. 

Cable  yards. 

GettrgeSealy 1,773,353 

No.  4 219,800 

Total  rt»moved _..  1,993,153 

iStntemaU  of  material  crcnvated  and  removed,  with  cost  of  same,  during  year  ending  June 

30,  1904f  Galveston  channel. 


I*re5i(TilM*(l  cn>«*s  Hwtioii 

Bi'low  prfM'rilK'd  miss  «n»etk»n, 


Quantity. 


T(»lal 


Cnhic  yd$. 

1.789.4C7 

203,086 


l,W3,lft3 


Rate  per 
cable 
yard. 


Centt. 
8.8 


$148,626.77 
S.  468. 97 


1.Vn978.74 


AlK)ut  eleven-twelfths  of  the  prestMit  contract  is  completed. 
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DREI)GIN(}   OPEKATIONH   BY    V.   8.  DKKIKiK  (iEN.  U.   M.  RORBKT,    J.  A.  MAHCULINK,    MASTER, 
IN   KEIN'FORCINU    PILE  AND   BRl'SII    DIKE  ON   PELICAN   MPIT  AND   FLATS. 

At  the  Y)eginhing  of  the  fiscal  year  the  dre^lgc  was  working  on  the  east  side  of  the 

Pile  and  brush  dike  constructed  on  Pelican  spit  and  flats,  l>etween  Red  l)ea(*onand 
elican  Island.    The  excavated  material  was  deposited  on  the  west  side  of  the  piling 
to  reinforce  the  dike. 

During  the  vear  gmnl  progress  was  made  through  Pelican  spit,  as  it  is  composed  of 
fine  sand,  and  ran  fret»ly  to  the  suction;  hut,  on  the  other  hand  it  was  dinicult  to 
retain  the  fine  sand  In^hind  the  brush,  the  fijwil  returning  freely  to  the  cut  By 
extending  the  pi|H^  line  and  a  lil)eral  use  of  brush  a  l)ank  has  been  maintained.  Ab 
the  dredge  advani!ed  toward  Pelican  Island  more  or  less  clay  was  encountered, 
re<lucing  her  capacity  to  such  an  extent  that  a  cutter  was  found  to  l)e  necessary.  The 
dredge  was  hauie<l  out  in  April,  1904,  overhauled,  extra  heavy  chains  and  bra^^'esput 
in,  bed  built  for  swinging  engines,  casing  for  spu(l,  etc.  She  was  launchcnl  on  May 
16,  and  the  work  of  installing  the  cutter  machinery  commenced.  On  June  25,  1904, 
she  reported  n>ady  for  work,  and  on  June  29, 1904,  excavated  and  removed  300  cubic 
yards  of  material  in  al)out  an  hour. 

Work  done  rein/f/rcing  pile  and  bru^ii  dike  on  Pelican  Island  and  flats. 

Advance  of  dnnlge feet. .  3, 840 

Qiuntity  ex<!avate<l cubic  yards. .  243, 663. 7 

Width  of  channel  (average) feet. .  80 

Depth  of  cut do 14 

The  material  excavat(^l  was  compose<l  of  quicksand  mixed  with  nmd  and  was 
deposited  behind  the  dike,  and  has  an  average  elevation  of  about  1.3  feet. 

Dredging  without  cutter, 

Kffwtive  working  time  (out  of  a  possible  4,380) hours. .  2, 205. 38 

Dflays  for  l)ad  weather do 40. 10 

IVlays  for  repairs do 1, 025. 05 

Di^lays  from  other  causes,  Sundays  and  holidays do 725. 00 

Average  output  per  hour cubic  yards. .  110. 44 

Average  output  per  minute Ido 1. 84 

Total  number  of  cubic  yanls  excavated  during  the  year 243, 663. 7 

Coat  per  cubic  yard  . .  .*. $0. 086 

Dredging  with  cutter  and  spudSf  June  S9,  1904- 

Operated  for  one  hour,  approximately cubic  yanls. .  300 

Coet  of  operating  dredge  for  one  hour $3. 91 

Cost  per  cubic  yard  dredging  with  cutter $0. 013 

Very  resi>ectfully,  your  ol)edient  servant, 

E.  M.  IIartrick, 

Assistant  Engineer. 
Capt.  Edgar  J  ad  win. 

Corps  of  Engineers. 


U3. 

IMPROVEMENT  OF  CHANNEL  FROM   (JALVESTON  HARBOR  TO  TEXAS 

CITY,  TEX. 

The  dredffinff  of  this  chanuel  is  l>cing  done  under  contract  entered 
into  with  tlie  Drake  &  Stratton  Company  of  New  York,  N.  Y.,for 
$250,000. 

The  terms  of  this  contract,  as  amended  by  supplemental  artichvs  of 
agreement  in  accordance  with  tlie  river  and  barbor  act  approved  June 
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13,  1902,  provide  that  payment  of  5  per  centum  of  the  whole  oontract 
price  shall  be  made  from  time  to  time  for  each  1,000  linear  feet  along 
the  length  of  the  channel,  whenever  it  shall  satisfactorily  appear  to  the 
Secretary  of  War  that  depth  of  25  feet  and  width  of  100  feet  at  the 
bottom  are  obtained,  until  the  sum  of  $200,000  has  been  paid,  after 
which  no  payment  shall  be  made  until  the  whole  channel  has  been  com- 
pleted to  the  required  width  and  depth,  at  which  time  the  balance  of 
the  contract  price  shall  be  paid. 

OPERATIONS  DURING  THE  TEAR. 

Contractors  dredged  channel  from  station  20  to  35,  a  distance  of 
15,000  feet,  to  prescribed  cross  section,  and  cleaned  up  channel  to  a 
depth  of  27  feet  between  stations  35  and  27+650,  a  distance  of  7,350 
feet. 

Contractor's  dredge  was  taken  off  the  work  in  December,  1903,  to 
dredge  out  slips  at  Texas  City,  Tex.  On  May  18,  1904,  the  dredge 
returned  to  the  work  and  commenced  operations  at  station  0+6,  clean- 
ing  up  to  25  feet  preparatory  to  sweeping. 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Hartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Amount  expended  on  this  improvement  to  June  30,  1904,  $200,000 
from  appropriations  by  Congress  and  $2,796.77  from  the  amount 
depositee!  by  contractors  for  expenses  of  superintendence,  inspec- 
tion, etc. 

Money  statements, 

DEPOSIT  OF  CONTRACTORS. 

July  1,  1903,  balana'  unexpended $2, 629. 44 

June  SO,  1904,  amount  exi)en<le<l  during  tiscal  year 426. 21 

July  1,  1904,  l)alance  unexpendecl 2,203.23 

(GENERAL    IMPROVEMENT. 

July  1,  1903,  l)alance  unexpended $50, 000. 00 

July  1,  1904,  balamt*  unexi)en<le<l 50,000.00 

July  1 ,  1904,  amount  covered  by  uncomplete<i  contracts 60, 000. 00 


A»STRA<T   OF    APPROPRIATIONS. 

By  act  of  March  3,  1899 $250,000 


CONTRA<TS    IN    FORCE. 

Contractor:  The  Drake  6c  Stratton  Company,  New  York,  N.  Y. 

Character  of  work:  Dredging. 

Kat(^:  $250,0tH)  (r>  |ht  cent  of  contract  price  to  U*  i»aid  for  each  1,000  feet  of  com- 
plettNl  cliannel  until  $*J(N),(MH)  has  Uh.mi  |»aid,  after  whicii  no  (payments  shall  l>e  made 
until  whole  channel  is  conjplete<l). 

Date  of  appn>val:  January  22,  UKHJ. 

Date  of  U'ginnin^  work:  June  Itt>,  W^M). 

Date  of  expiration:  iseptember  12,  19<M. 
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IVMMBKIAL  tfTATU/TKn, 


Sn  niiiinM*n'UU  nUUntiri  for  i\w  flmvl  jrtwr  cm  ling  Jiuit»:4l>,  \WH,  nmltl  U*nY)tminMl. 
IiH|iiirit«  l>v  Muy  wm*  nuMW,  hat  ik»  rviilim  have  \nmti  nvrivwl  up  to  Jitiu*  .'ll>, 
IWH. 


RKH»irT  or   II ■.    K.    M.    HAKTIIK'K,    AN«1MTAXT  imilNKICft. 

(fALVB<n»X,  TkI.,  JuijfS,  i904, 

(?Af*T%i^:  I  luiiv  thi*  honor  tonahmit  the  (ollowiiiK  '^*P|*'^  '*'  thfownitioiiii  for  Iht* 
ini|iniv«*tiiriit  iif  the*  iIuiiiim*!  fnnii  iialvtvtikii  llarlior  to  Tt*x«ii  (*ity.  rvx.,  tlurinft  tlie 
tlml  yt«r  «*mliiig  J  urn*  3ll,  IINM: 

OlXlllTION   or  TUB   WORK. 

At  th«*  hrtrinnintf  of  thr  fliiral  year  tho  rhanni*!.  100  frrt  wMt*  at  tho  Iwiltom  and  'Ih 
fivl  «l4^-|i.  wttfi  |»n»\iM«ituilly  omi|ilHr>il  t<»  KUtion  30,  ■  ilinUuuv  of  :i0.000  fi*H. 
lk*lHi^>n  riUiinti  Jii  an*!  iM  th(*n*  n*ituiinni  alMHit  100,000  ruhir  vanln  to  li«*  rmiovml, 
ami  U-t»iN*ii  Mati<iti  1*4  ami  M,  '.n!U,aiO.  Th«*  nilintf  <li*|>Ch  wan  IH  fr«*t  im  anlnial 
m«r  ••utitifi  Li».  hikI  24  ftvt  <ivrr  tlH*  c«rlirr  cuiiiplrteil  n.vtionii,  whiWi  IumI  niltixl  up. 
Varialitui  nf  U*\i-I  of  « aU*r  mirfaiv  in  alioul  \\  fci*t. 

At  iIm*  finl  iif  th«*  rim-al  vi-ar  tlii*  rluuitit*!  hail  Iwn  rli<«iMNl  up  ti»  full  wUlth.  ItRl 
fi^'i,  an«l  full  ilopth.  Ih  f«*rt,'  from  nUtion  0  •  6  at  Tvxanlity  whar\fM  Ui  i^Alion  H  .  45. 
a  «lif*ta hcv*  of  7,h/iii  irrX.  Ah««(l  of  tht*  «lrtNl|rr  Mmir  mMitii'mi  lia%'f  phoalwl  t^j  Ifi  frvt, 
liut  »•  <tiilvi<i«t<iii  llarUtr  in  apprua«*lM<il  the  (li*|ith  im*r«f«ai«a  to  35  iwX, 

orniATioKit  iirRi5((»  rna  ykam. 

Fnim  ntAtioti  1*0  tn  ns,  a  «lif4amv  of  lAjMlo  fni*t,  rluuinrl  waiif*xca%'at«N|  to  pwwrrilieil 
rr^Mi  «a-«ti«iii.  KM)  fi^'i  wi«li*  at  lMitti*in  ami  35  fnH  <lw*p.  prvivinioiuUly  complftiuic  the 
rhaiiiH'I  III  < NtolitT.  UNCI.  Iii«twivii  Texan t^ty.  ami  35  fi<rt  i»f  water  in UalvtwCun  liar- 
In  If.  a  iIiMmihi*  of  :i5.mii»  ftn-t. 

Till*  •In^lirv  wAfi  llifu  tunie<l  amiiml  an«l  t'ocnuM-m^oil  workiiiic  towani  Texan  i*itv, 
I'lrniiiiit:  ii|i  ti»  a  l*7f«Nit  fifpth  U*l%ii^*n  ntati«»u  :t5  aii<l  37  ■  iWiO.  a  ilintmni^  of  7..tAo 
fii't.  i*n-|i«nitiir\  ti«  ii««^*pinir  f<»r  final  |aiynii*nt. 

Ill  K-i^MiiU*r.  Vmk\.  ih«*  ilniliti*  wan  taken  off  the  work  ami  n*niovi^|  to  Ti*xan<^ily 
to  «liir  ••tit  ih<*  m\\\m.  <Hi  May  IN.  |MM.  th«*  iln^lic«*  wan  r^-tumitl  ti»  th«*  work  ami 
t'vNiiiiKMH^^l  o|K>ratitinn  at  ntation  O  •  fi.  rleaninic  up  to  35  feet«  pre|iarator>'  to  pweefiinic. 

Krofii  imwriU^I  i-niw  nvtiitn tUCt.  «57 

Total  to  tUtf.  pr«<nnln'il  t-r«««i  n^iic»n :t,  Mli, OH? 

V«Tv  nvtvM'tfiillv.  vonr  oUMient  nrr%'ant. 

K.  M.  llAKTans.  .liMutfanl  Kh^mftr. 


U  4. 

IMri:nVKMKNTnK«iAI,\|->Ti>N  SHIP  CIlANNKL  AND  lirFKAI;i>  IIAYor, 

TKX  AS, 

Thi*  (thjiNt  of  thi**  iiiipmvomoiit  in  to  provklo  tho  city  (»f  Houston 
with  II  uiiti*r^Hv  to  f  lalvtMtiii  and  tho  (tiilf  of  Moxi«*<i«  havin^r  a  «*iijin- 
not  dfpih  of  L*:i  fri'i,     <  Aiiniial  Kr|Mirt  ot  Chief  of  Kitpnot^rn  for  ISI^H, 

p.    |.M«i  of   -INJ.I 

Thi**  wiirk  foriiiorly  o«»n.Hint4Hl  of  two  M»|wr«to  iiiinrovoniontM,  i.  o.« 
ini^iri»\  in^'  •*hip  rhaniiol  in  (talvi*Hton  l)«y«  Toxa^*  (Anntml  Ki'tMirt  of 
Chief  of  Kti^iii4*or«*  for  Ih«»2,  p.  ITiSTi  ot  mn^.),  iiimI  impn»vin^  HtifTalo 
Ikyoii,  Tfxa*.  ( Aniitml  Uo|iort  Chief  of  Kn}ptMM*ix  for  IMU,  p.  i:U4  ot 

KHi.   IMH — 135 
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This  improvement  is  divided  into  three  divisions,  as  follows: 

Dh^mof)  1. — Through  the  open  water  of  Galveston  Bay  and  the 
Morgan  Canal  is  25^  miles  in  length  and  divided  into  two  subdivi- 
sions, the  first  subdivision  extending  from  25  feet  of  water  in  Bolivar 
Roads  through  Red  Fish  l)ar  to  ship  channel  beacon  11,  a  distance  of 
134  miles;  and  the  second  subdivision  extending  from  ship  channel 
beacon  11  to  the  northerl}'  end  of  Morgan  Canal,  a  distance  of  111 
miles. 

DivUhn  2. — From  the  north  end  of  the  Morgan  Canal  to  Harris- 
burg,  Tex.,  and  is  24  miles  in  length. 

Division  3. — From  Harrisburg  to  the  mouth  of  White  Oak  Iteyou 
in  the  city  of  Houston,  Tex.,  a  distance  of  9^  miles.  No  work  has 
been  done  on  this  portion  of  the  Improvement. 

OPERATIONS   DURING  THE   YEAR. 

Active  operations  were  carried  on  during  the  fiscal  year  under  con- 
tract entered  into  Februarv  9,  11)03,  and  approved  March  2,  llK)8,with 
the  Bowel's  Southern  Dredging  Company-,  of  (ialveston,  Tex. 

DIVISION   1 — fTRST   SUBDIVISION. 

One  million  one  hundred  and  sixty -three  thousand  three  hundred 
and  ninety -eight  and  seventy-eight  one-hundredths  cubic  vards  of 
material  were  exc*avated,  as  per  pre.s(Til>ed  cross  section,  18^  feet  deep 
and  150  feet  wide,  and  184,580.70  cubic  yards  were  excavated  l)elow 
prescribed  cross  section  from  station  0  (ship-channel  beacon  11)  to 
station  31+5,  a  distance  of  31,500  feet. 

DIVISION    1 — SECOND  SUBDIVISION. 

Two  million  throo  hundred  and  thirtv-two  thousand  ninetv-seven 
and  fortv-four  hundredths  cubic  vurds  of  mutcrial  were  excavated  us 
per  prescri})od  cross  section,  is^  foct  deep  uFid  150  feet  wide,  and 
311, 554. 02  cubic  yards  below  prescribed  cross  section,  from  the  up{)er 
end  of  Morgan  Canal  to  ship-channel  In^acon  II  except  from  station 
3+0  to  15+835,  which  was  dredged  during  fisciil  year  ending  June  3o, 
liM)3. 

This  subdivision  has  now  been  dredged  for  its  entire  length  to  h 
least  depth  of  ISA  feet  and  15n  feet  wide  at  l>ott()m. 

Surveys  made  in  advanre  of  the  dredge  working  under  the  pit>sent 
contract,  in  divi>ion  1,  show  a  considenible  tilling  in  the  channcK  To 
feet  wide  and  17  feet  deep,  dredged  in  ll»Ol-:f.  This  tilling  aveniged 
4.3  fiM't  in  depth  in  twenty  nionths  and  requinnl  tin*  redredging  of 
approximately  1,1  1S,!><m>  <ubic  yards  of  soft  material  imder  the  pres- 
ent contract.  Conseciuently,  tlu*  original  dredging  that  should  Ik?  done 
with  the  money  available  is  decn^ased  by  the  alnive  large  yardag<\ 
which  is  alM)ut  20  per  cent  of  the  estimated  total  to  Ik^  d<nie  under  the 
present  contnict. 

From  appropriations  that  may  be  made  for  the  maintenance  of  this 
channel  or  for  the  furtluM*  (lee|HMiingof  sam«*  under  the  i)res<Mit  pn>ject 
it  would  be  most  advi.sjil>le  and  aidvantageous  for  the  I  nited  Stat4»s  to 
ac<|uire  a  dredge  and  excavate  the  soft  tilled-in  material  by  hired  lul>or, 
at  a  cost  not  greater  than  one-thinl  the  present  contnict  prices. 
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DIVISION   2. 

Nine  hundred  and  sixteen  thousand  tWQ  hundred  and  fifty-nine  cubic 
yards  of  material  were  excavated,  as  per  prescribed  cross  section,  18^ 
feet  deep  and  160  feet  wide,  and  236,919  cubic  yards  below  prescribed 
cross  section,  Morgan  Point  to  station  72+020,  a  distance  of  70,620 
feet,  and  from  station  A  (mile  23i  at  Harrisburg)  to  station  A3+940 
(mile  221  near  Clinton),  a  distance  of  3,940  feet,  making  a  total  distance 
dredged  of  74,460  feet. 

A  detailed  account  of  the  work  done  during  the  fiscal  year  will  be 
found  in  the  reports  of  Mr.  E.  M.  Hartrick  and  Mr.  K.  B.  Talfor, 
assistant  engineers,  forwarded  herewith,  to  which  attention  is  invited. 

The  balance  available  on  June  30,  1904,  and  additional  appropria- 
tion recommended,  is  proposed  to  apply  to  dredging  in  divisions  1  and  2. 

Amount  expended  on  these  improvements  to  June  30,  1904, 
$1,872,446.63. 

Money  stateinent. 

July  1,  1903,  balance  unexpended $744,  OSS.  61 

Amount  appropriated  by  sundry  civil  act  approved  April  28, 1904 200, 000. 00 

944, 083. 61 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       438, 763. 25 

July  1,  1904,  balance  unexpended 605, 320. 36 

July  1,  1904,  outstanding  liabilities 75,283.13 

July  1,  1904,  balance  available 430,037.23 

July  1, 1904,  amount  covered  by  uncompleted  contracts 329, 317. 06 

Amount  (estimated )  required  for  completion  of  existing  project 2, 700, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897 


ABSTRACT  OP  APPROPRIATIONS. 

Galveston  ship  channel  and  Buffalo  Bayou, 
By  act  of — 

March  3,  1899 $300,000 

June  13,  1902 300,000 

March  3,  1903 500,000 

April  28,  1904 200,000 

Total 1,300,000 

Ship  channel  in  Galveston  Bay^  Texas. 


By  act  of — 

June  10,1872 $10,000.00 

June  23, 1874 10, 000. 00 

March  3, 1875 35, 200. 00 

August  14, 187<> 72, 000. 00 

June  18, 1878 75, 000. 00 

March  3, 1879 80,000.00 

June  14, 1880 50, 000. 00 

March3,1881 50,000.00 


By  act  of — 

AugU8t2,1882 $94,500.00 

August  11, 1888 100,000.00 

September  19, 1890 132, 316. 85 

July  13,1893 40,000.00 

August  18, 1894 50, 000. 00 

June  3, 1896 50, 000. 00 

Total 849,016.85 
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Buffalo  BayoUf  Texan, 


By  act  of — 

March  3,  1881 $2^000 

AugUBt2,  1882 50,000 

July  2,  1884 25,000 

AugU8t5,  1886 18,750 

August  11,  1888 25,000 

September  19,  1890 25, 000 


By  act  of — 

July  13,  1892 $25,000 

August  18,  1894 15,000 

June3,  1896 20,000 

Total 228,750 


In  addition  to  the  above  appropriations  by  Ck>ngre88  4  cents  have  been  received 
from  the  sale  of  condemned  property. 


CX>NTRACTH   IN   FORCE  DURING  THE   FISCAL  YEAR. 

Contractor:  Bowers  Southern  Dredging  CJompany,  Galveston,  Tex. 

Character  of  work:  Dredging. 

Rates:  Division  1,  8.8  cents  per  cubic  yard;  division  2,  14  cents  per  cubic  yard. 

Date  of  approval :  Marcrh  2,  1903. 

Date  of  h^ginning  work:  June  14,  1903. 

Date  of  expiration:  December  31,  1904. 


COMMERCIAL  HTATISTIGS. 


The  only  commercial  statistics  that  could  be  obtaine<l  for  the  fiscal  year  was  the 
amount  carried  by  the  Direct  Navigation  Company,  as  follows: 

Vessels  using  the  tmyou  and  ship  channel,  20  (4  steam  vessels  and  16  baiiges);  aver- 
age length,  139  feet;  average  depth,  6  feet  3  inches. 


Articles. 


Cotton  (404.3(W  bales) 106.417 


Coal 

LumbiT  (ajth.  oak.  and  pine) 

Bank  sand 

(V>mont 

GrtH}n  foffee 

San  Jacinto  Hand 

Cotton  ImfrginK 

Rooting  slnte 

PilinK 

Plaster 

Switrh  material 

Cotton  ties 

Roof  paper 

Canned  ^oods 


Quantity. 

ApproxliDAte 
value. 

Ton: 

106.417.07 

fl».lS3,500.0O 

1,709.00 

11.10K.50 

3i'»4.00 

.'nItiO.OO 

fiia.OO 

211.20 

,Vi«.00 

11.120.00 

lavoo 

24.192.00 

4fi5.00 

207.00 

HOl.OO 

66. 470. 00 

lOt.OO 

2.a<».00 

130.00 

l.fWW.OO 

Ift.OO 

300.00 

».00 

l.WO.OO 

InO.W 

2,2?i0.00 

16.00 

8,000.00 

'Mt\.  .-W 

26.^q,\a0 

Tola  1 1 11 .  MO.  57     1 K .  3,V>.  1 83. 70 


For  numlHT  of  v(»hw»1m  and  tonnairt*  ^M^^*^^inJ;  tlirough  Morgan  (^anal,  see  report  on 
operating  and  care  of  Morgan  Canal  (Appendix  I"  5,  p.  19^»2). 


REPORT   OF    MR.   R.   B.  TALFOR,  ,\S8IST.\NT    KNtUNEER. 

(Jalveston,  Tex.,  .hthj  S,  1904, 
Captain:  I  have  the  honor  to  submit  tho  following  n'i>ort  of  dmlging  operations 
for  "The  Gal vt»ston  Ship  Channel  and  Buffalo  Rayou  Improvement,*' Texas,  divi- 
sion 1,  for  the  fiscal  year  ending  June  30,  1904. 


APPKNDIX    r — EKPURT   OK  rAPTAIN   4ADWIN. 


lm\i 


MMMIH 


i>r  Till   WORK. 


IViiir  t<t  any  impro%*einent  Um*  tiatiirml  rliaiin«*l  h»il  •  «l«*|>th  of  n<il  mnn*  Uuin  7) 
ft««-t  ill  Uiv  r>hi4ilii*t  |iU«iiii:  »t  thv  liwiiniiiK  ^*i  tin*  Amml  yvttr  a  «lrvilici*«l  rliaiim*!  17 
U*%*\  il«*«*ti  ami  70  f«<«*i  Uitltiin  wiiltli  hail  litvn  niiii|»lH«*il  *fn»iii  Moripiii  (Viiial  li»  Uu* 
17*f<Mi|  ilciitli  III  li«ilivar  Kiiailm  a  <liirtaiMv  of  almiit  !!•%  iiiiW  In  tin*  n|i|N*r  liay  the* 
alii»\4*  7o-|iMit  (liahm*!  hail  at  iIm*  iNvtnninic  of  tht*  yi<ar  U«t«n  «iilt*m<<l  to  \Mi  f«<«*t  «in 
thf  l-'ttMti)  « ith  a  li«ft  ih*|>(li  of  IM}  fi>«*i  fi.r  a  «liiitaiiiv  of  12,1100  f(*«*t.  Uinnniiiir  :i.<HlO 
f«<i<t  fr«iiii  th«-  IiiikI  «•(  Morvan  (*aiial  •station  Ot  ami  ninniiiir  towani  f*hi|>  ciiannrl 
lifai«-i*ti  1 1.  Hhi«'h  in  aUmt  *.*  mtlti«  north  of  K4*«l  Ki?*h  nt*f.  Thi*  pr«ij«*«-t  i^ontmiiiUttw 
in  «h\i«i*tn  I  :i  •  hannd  l<Vi»  fivt  with' on  tin*  Utftoin  ami  'J't  f<*i*t  ilt*«*|>  at  in««n  low 
tiili*.  Mith  «i<h*  filoiitftof  fmiii  1  oil  *J  III  1  oil  4,an*<»nliiiir  toth«M*hanu'ti*rof  thr  U>ltoiii. 
At  tlif  <-ii«l  fif  th«*  |iui>t  y««r  <JiiiM*  M),  WHH)  a  rlianiiH  froiii  tin*  n|i|MT  «<n«l  of 
Miirv»>i  <'uiial  ti»  Mation  31  ■  •*«  in  thr  lowtT  liay,  a  «lif«taii«v  ttf  17. s  niiUi*  liai*  Uvn 
c*xi*]i\Mii-<l  I'lO  h^'t  wt«h*  oil  till*  liottotii  with  a  li«i>t  (li»|ith  of  Ih)  fti*t. 

Ihvi^ifti  1  i«  <hvttl«<«l  int«»  two  KnliilivimonH,  aj«follo»«:  SnlHli\ikioii  1  «*xtomlK  fnmi 
'i^  ff"!'!  of  u:iiir  lit  IU»li\iir  l^la«lM  toiihi|»rhaiint*nN<aiion  11  ii«inth  i*ml  i»f  pilt*<lik«M,  a 
ili**t«hrf  i>f  i:i}  niiU-:  MiUlivtuion  *J  «*\ti*mli*  fnmi  i*hi|»  rliannrl  U*ai*on  11  if«>uth  «*nil 
of  pill- «liki-i  !••  th«*  northerly  «*ml  of  Monean  (Viial.  a  ilii«tan<v  of  ll|  niihti.  iSn* 
4k«*tt  U  iK'H'with  (i*r  loi-ation  of  divivion  1  i»f  nhip  rhaiini*l. ) 

orKa\Tlo\«    III  KIMI   TIIK    ri^MAI     \K\H. 

y.r^t  •N^/injni<irt. — 1,  likt.;KiS.7h  ruliii'  vanl^  of  tiiat4*nal  hav«*  lHH*n  rzravati*il  to  the 

{in^  riU^l  ih-pth.  \i/.  iHJ  f4<a*t,  aii«l   \'*^  U'**\  wiileat  Imttoni.  lH4,«Vfei  7tk  nihir  vanlt* 
M-liiu  till*  |in-««-riU«l  ilopth  from  Plat ioiith  lilitp  «*tiaiim*l  U^mim  11 1  ami  station :{ I  •  .\ 
a  «li»i.iiiii'  ••<  ;{1. •'•<>»»  fi«i'l. 
•N" /  fu^-ln  t»uf,i      •'.:i;ti*.iii»7. 44  riiliir  vanli*  of  matrrial  hav«*  U^iMi  fXi-avatt^  ti»  iIh* 

iiri'^-riUil  <h*|>th.  \i/.  1*«)  f««*t.  aii«l  1. SO  lift  wt«l«'  at  InitttMii.  :ill,<W4.«r.»  oiihit*  yantf* 
i«*|iiw  tht-  \»w!m  nU^I  •h*pth  fmiii  tht*  up|««r  t*ml  «if  Moripin'i*  (Viiial  to  phip  «-lianiM*l 
U*aioii  1 1.  iA<^*pt  (roin  -tatioii  H  •  o  to  \'y  •  (CiS  whirh  wai*  <*X(ii%'ati^l  an«l  r^*|M>rti'<l  tin 
in  pnti^hiii:  uiiiiiul  n*|Hirt 

.Vti/«-iH' tif  f'f  •«!  \Uru\l  >  iititutffl  *nuiriisi*tf  mwtfiwj mimr  tlurituj  yrttr  mihfuj  Jutte  Stt,  fMi4. 


Iii««ii<m 


H<|la1t\  .Al'iti   1 

fr*  —  r.ia<l  •  fiiM  «■«  ibui 
1  ••!««! 


lUI 


(^lUllllItt 


l.lia.JWi  > 
IM  .<dll  711 

I.SIT.VA  t* 


.•  saa.tHC  41 


jiii'iH-r 

«  uIh«         Ti>Uil  %-*m^ 


«  «    ff itu.  rv  IIV 

110. lw>  II 


t»  *       XA.-AM  .\7 
II         11.7111  » 


;i«  «u  tf. 


7'i'/«i  III  thf  iippT  l«i\  north  ttf  iCt^tl  Kii»h  liar  tin*  iiii<aii  «laily  n»4*  nml  fall  ift 
aUxii  n  I  ..f  )i  |««.t.  Ill  ihf  f.>««*r  \m\  «tnlh  of  lt««(l  KimIi  liar  it  ii*aUtiit  1  .'(  h^cl.  TIh^' 
tiili-«  ;tr«>  I'njiilx  iipitlihi^l  li\  th«*  wintU.  I  him*  fmni  th«*  «iipli*rly  i|iia<lrant  4iinikiiiir 
tith'o  fn>iii  1*  !••  4  (tt't  alti>\«*  iIh*  plain-  t>f  tiit«an  l«»w  ti*lf*.  whih*  tho^*  fr«iiii  tin*  mirthfrh 
aiiil  ufott-rU  •|iiailniiit^  l«i»fr  the  »al«*r  in  th«*  liayp  fn>tii  I  to  !!)  f«<fl  ln*|iiw. 

/»ii..i/.«  111  th«'  iiiwtT  liay  MiUli\iMttn  1  i  thc*iiiat«*rial  «*viii\ati«l  l«'tw«^n  i^tatitiii* 
17     1  ufi'l    to    o.  a  <li*tAni^>  ttf  llMam  ff«>t.  i'on«t*tiiiir  of  iiuhI.  wintt.  ami  f*hrll.  wan 

i|f|««-it«<«l  l>\  iliiiiiptKii»«  fnilii  If.lRllI  t«i:(,(VVlf«*i*t  Wrvit  of  the  litM*t»f  t  iH.  Tin*  iMlailii* 
i*f  th«-  iiiiiit  rml  i-Yt-a\Al««l  w»>  «l«-|H#iti^l  thrtMiKh  a  pi|t«*  lim*  fnmi  **IH1  !••  l.iif^i  f«<«*t  tn 
tin*  Hi-«iM.ir'!  -if  thf  ml 

In  till-  iip|«-r  \m\  ii»iil«li\iNi«*n  '•*  <  tin*  iiiatfrial  vximvatnl  wait  all  t|f|H»iti^l  throiiirh 
a  pi|«-  htit    I411  k  ••/  tin*  lini«h  An<l  pih*  «liki*  to  th<*  iWtwanl  of  tin*  1  hatiin*!. 

•  ltt»\ilHo    tir   THK    liaKIHtKI*   ('ll%XXBI.. 

Kri>ui  tilt-  Uvinnitiir  of  tin*  tln^liritit{  «>|H*niliMmi  lApril  Ti,  IWU  •  !•»  Jiim*:iO.  Pi^l. 
An«l  .1-  tlif  Hi'rk  pnitfr%vM<il.  «  pr«»hl<- nliintf  thf  H\i*>  iif  tin*  17*ftH>t  i-iit  waKiiiiith-.  frmii 
«hi«  h  tiif  ffllitwiiitf  tjiM«*ii  irivi*  tin*  aiinMiiit  ttf  >iiltifi|t  in  tin-  «lifl«'r«-fil  mM  li«iii«  ••(  lh«* 
rut  Tln<\  pIhi»  that  in  •nlalivitiion  1  U-twi^Mi  ulatioiui  O  Oaml  .'17  •  .%  an  a\rrai{«* 
iXi  tif  '.'*«l,'|Oiiii)tiit*  %ar^lji  liaa  takrn  plai^*. 


1990      RKPOBT   OF   THE   OHIEP  OF  ENGINEERS,  U,  B.  ARMY. 

In  subdivision  2,  609,200  cubic  yards,  or  a  total  of  890,300  cubic  vards,  from  Mor- 
gans Point  to  station  37-|-5  (in  lower  bay),  a  distance  of  19  miles.  From  37 -r 5 
7lower  bajr)  to  station  544  0  (ship  channel  beacon  3)  an  approximate  estimate  of  fill 
for  this  distance,  16,500  feet,  gives  an  additional  227,900  cubic  yards,  making  in  all 
about  1,118,200  cubic  yards  of  shoaling.  A  great  amount  of  this  shoaling,  especially 
where  the  bottom  is  composed  of  mud,  is  no  doubt  due  to  the  tugs  passing  alonff  the 
sides  of  the  cut  instead  of  the  center  of  it,  their  propellers  stirring  up  the  mud,  ¥mich 
deposits  in  the  cut.  With  a  channel.  150-foot  bottom  width,  and  the  confining  of  the 
tugs  navigating  it  to  its  center,  the  silting  up  of  the  channel  would  be  materially 
lessened. 

From  ob6er\-ations  of  previous  work  of  this  nature  (dredged  channels  in  open  bays) , 
it  has  been  demonstrated  that  a  fill  of  about  40  per  cent  usually  follows  the  first  cut. 

Statement  shomng  average  amount  of  shoaling  for  various  periods  and  at  different  points  of 
70'foot  cut  of  division  i,  ship  channel  and  Buffalo  Bayou,  improvement. 

FIRST  SUBDIVISION. 


From — 


Station 
Station 
Station 
Station 
Station 
Station 


0+5  to  4+6... 
4+5  to  18+5  a 

18+5  to  22+5. 
22+5  to  28+5 
28+5  to  31+5. 
31 +5  to  37+6. 


Dis- 
tance. 


Date  when 

dredged  to 

17-foot 

depth. 


4,000 
6,000 
8,000 
6,000 


Jan.,    1902 
Feb..   1902 

do 

Mar.,  1902 


Date  when 
cross  sec- 
tioned be- 
fore dredg- 
ing to  181 
feet. 


Mar.,  1904 


Apr.,  1903 

Nov.,  1903 

Dec.,  1903 

July.  1904 


Length  of 

time  in- 

Average 

terven- 

lill. 

ing. 

MotUht. 

/Vrt. 

20 

4.3 

15 

1.8 

21 

4.6 

22 

5.6 

28 

6.6 

Amount 

exca- 
vated be- 
cause of 
fill  in 
70-foot 
channel. 


44,600 


18,700 

71.600 

43,600 

102.700 


SECOND  SUBDIVISION. 


Station  5+0  to  15+0 10,000 

Station  16 +0  to  25+0 10, 000 

Station  25+0  to  35+0 10,000 

Station  85+0  to  45+0 10, 000 

Station  45+0  to  55+0 '  10, 000 

Station  55+0  to  62+0 7,000 


June,  1901 
Sept.,  1901 
Dec.,  1901 
Feb.,  1902 
Mar.,  1902 
Apr.,    1902 


Apr.,    1903 

22 

2.6; 

May,    190» 

20 

8.8 

Oct.,    1903 

22 

5.2  . 

Dec,   1903 

22 

4.8 

Oct.,    1903 

19 

4.3 

Aug.,  1903 

16 

4.0 

67,400 

98.500 

134.800 

124.400 

111,500 

72,600 


a  No  shoaling  between  these  points;  cut  through  Red  Fish  bar. 

Approximate  estimate  of  fill  between  Ktations  37+5  and  51+0  (beacon  3,  lower  bay) 227, 900 

Total  amount  of  shoaling  in  subdivision  1,  as  far  as  has  been  determined 281, 100 

Total  amount  of  nhoaling  in  subdivision  2,  as  far  as  has  been  determined 609, 200 

Total 1.118,-200 

From  station  27-i-O  U)  37-|-5  when  dredge  cHjmpleted  operation  in  March,  1902,  the 
bottom  was  practically  of  uniform  depth  (17  feet  least  depth).  From  data  obtained 
in  December,  1903,  tKe  following  results  were  obtained  from  station  27-}-0  to  31 -f  5, 
a  distance  of  4,500  feet,  an  average  depth  of  11.4  feet  is  found  in  the  70-foot  cut — it 
having  shoaled  5.6  feet  or  65,300  cubic  yards  in  this  distance. 

July,  1904,  7  months  later:  From  station  31 -|  5  to  37  i  5,  a  distance  of  6,000  feet, 
an  average  depth  of  10.2  feet  is  found  in  the  70- foot  cut,  it  having  shoaled  6.8  feet  or 
105,800  cubic  yards  in  the  6,000  feet 
Very  resixxjtfuUy  submitted. 

R.  B.  Talpor, 
United  States  Assistant  Engineer. 
Capt.  EixiAR  Jadwin, 

(hrps  of  Engineers. 


REPORT  OF   MR.  E.  M.  HARTRICK,  ASSISTANT   ENGINEER. 

Galveston,  Tex.,  July  8,  1904, 

Captain:  I  have  the  honor  to  submit  the  following  report  for  impniving  division 
2,  Galvt^on  ship  channel  and  Buffala  Bayou,  Texas,  during  the  fiscal  year  ending 
June  30,  1904. 


APPENDIX  U — RKPORT  OF  CAPTAIN  JADWIN. 


1991 


PROGRESS  OF  THE  WORK. 

Division  2  extends  from  Morgan  Canal  to  Harrisburg,  a  distance  of  about  24  miles. 
From  Morgan  Canal  to  Lynchburg,  through  San  Jacinto  Bay,  a  distance  of  9  miles, 
navigation  is  easy  for  a  depth  of  12  feet,  as  there  are  no  cufiicult  or  abrupt  bends. 
From  Lynchburg  to  Harrisburg,  through  Buffalo  Bayou,  a  distance  of  15  miles,  the 
depth  varies  from  12  to  20  feet,  with  a  maximum  of  30  feet,  but  the  sharp  turns  and 
bends  make  it  difficult  for  seagoing  vessels  to  navigate.  The  variation  of  water  sur- 
&ce  is  about  one-half  foot  at  canal  to  12  or  more  feet  in  Buffalo  Bayou,  according  to 
condition  at  time  of  flood. 

On  February  9,  1903,  a  contract  was  entered  upon  and  approved  March  2,  1903, 
with  the  Bowers  Southern  Dredging  Company,  of  Galveston,  Tex.,  for  dredging 
divisions  1  and  2,  the  work  to  commence  on  or  before  June  14,  1903,  and  to  be  com- 
plete<l  on  or  before  Deceml)er  31,  1904.  In  division  2  the  depth  to  be  18J  feet  and 
width  at  lK)ttoin  100  feet,  with  side  slopes  1  on  2. 

CONDITION   OP  WORK. 

At  the  beginning  of  the  fiscal  year  73,455  cubic  yards  of  material  had  been  removed 
and  the  channi^l  completed  100  feet  wide  at  bottom  and  over  18i  feet  deep  between 
stations  0  and  1  -i-5,  a  distance  of  1,500  feet,  with  an  incomplete  jMDrtion,  1,500  feet 
long,  iM^tween  sUitions  1  |  5  and  3. 

At  the  end  of  the  fiscal  year  1,191,970  cubic  vards  of  material  had  been  excavated 
and  removed,  completing  a  channel  of  prescribed  width,  100  feet,  and  over  18}  feet 
deep  between  station  0,  the  north  end  of  Morgan  Canal,  and  station  72  +  020,  13.6 
miles  above.  Thence  an  incomplete  portion  to  station  A3 -|- 940  (mile,  23}),  where 
the  full  depth  and  width  again  begins  and  is  carried  to  station  A  (mile,  22}),  making 
a  total  length  of  completed  channel  of  75,9(K)  feet. 

Alx)ut  one-half  of  the  present  contract  has  been  completed  and  one-sixth  of  the 
project. 

OPERATIONS   DITRINO   THE   YEAR. 

At  the  beginning  of  the  year  dredge  Xo.  7  was  at  work.  In  August,  1903,  dred^ 
No.  4  relieve<l  No.  7.  On  January  6, 1904,  No.  4  was  removed  from  the  work,  and  m 
February,  1904,  the  No.  7  and  Atlantic  were  j)laced  on  the  work,  the  Atlantic  continu- 
ing upstream  where  the  No.  4  left  off  and  the  No.  7  excavating  from  Harrisbui^down. 

Amount  ofmaterkU  excavated  by  each  dredge  during  the  year. 

Cubic  yardfl. 

Dredge  iVb.  7  (20-inch) 278,696 

Dredge  iSo.  4  (15-inch) 282,336 

Atlantic  (26-inch) 630,938 

SUUeineut  of  materUil  excavated  and  removed ^  vnth  cost  of  samCj  during  the  year  ending 

June  SO,  lfH)4. 


Location. 

Quantity. 

Cubic  yards. 
916.259 
236,919 

Kate  per 
cubic 
yard. 

Total  (;08t. 

Prescriboil  erofw  section 

Cents. 
14 

7 

$128,276.26 

Below  prescribed  cross  section 

16.584.88 

Total 

1,163,17H 

144,860.59 

The  aVK)vo  material  waH  removed  between  station  If- 5  at  Moi^n  Point  and  sta- 
tion 72  4  020  (18.0  miles  alH>ve  in  Buffalo  Bayou),  a  dl^^tanc^  of  70,520  feet.  Also 
between  station  A  (mile  23A  at  Harrisburg)  and  station  A3  f  940  (mile  22J  near 
Clinton),  a  distance  of  3,940"  feet,  making  a  total  channel  length  of  74,460  feet,  100 
feet  wide  at  Ixjttoin  and  over  18 J  jteet  deep. 

In  the  vicinity  of  mile  28,  just  below  Harrisburg,  a  quicksand  was  encountered, 
which  cans(M  1  ext  ra  excavation  t<^  contractor  and  Imnks  to  cave.  There  was  al8<^)  a  little 
trouble  in  keeping  the  si)oil  from  returning  to  bayou,  but  it  has  l)een  ovenwne  in  a 
great  measure  by  constnicting  ])roper  bulkheads  across  the  gullies  and  carrying  the 
pipe  line  farther  ))a('k  on  the  bank. 


1992      REPOBT   OF   THE   CHIEF   OF   ENOINBEB8,   U.    8.    ARITK. 

Thirty-five  rights  of  way  have  been  received  and  recorded,  and  a  specia]  map 
started  to  facilitate  checking  up  of  the  land  donated  to  the  Government  for  exca- 
vating and  damping  purposes. 

The  hydrographical  and  topographical  survey  of  division  2  was  continoed  and  fiekl 
work  was  completed,  cross  sections  plotted,  and  quantities  taken  oot  as  the  wnrk 
progressed. 

Very  respectfully,  your  obedient  servant, 

£.  M.  Habtrick,  AstiMtani  Engmttr. 
Capt  Edqar  Jadwin, 

Corps  of  Engineers, 


Us. 

OPERATION  AND  CARE  OF  MORGANS  CANAL,  TEXAS. 

A  watchman  was  stationed  at  the  canal  during  the  year  to  enforce 
the  regulations  governing  the  navigation  of  the  canal. 

Condition  of  canal, — Sheet-piling  bulkhead  on  the  west  side  of  canal 
is  in  a  fairly  good  condition,  and  on  the  east  side  above  the  mean  low- 
tide  line  is  rotten  and  gradually  breaking  away,  although  the  sub- 
merged part  shows  very  little  deterioration  from  the  teredo  or  rot. 

On  January  2, 1904,  about  620  feet  of  the  old  bulkhead,  between  sta- 
tions 1+580  and  2+2,  and  450  feet  of  barbed-wire  fence  that  marks  the 
eastern  boundary  line  of  the  canal  reservation  was  destroyed  by  fire. 
This  destruction  was  caused  by  a  prairie  fire  which  ignited  five  oil- 
storage  tanks  belonging  to  the  Bowers  Southern  Dredging  Company* 
the  burning  oil  from  the  tanks  running  down  the  banks  into  the  canal. 

The  depth  of  water  in  the  canal  is  18i^  feet. 

The  amount  expended  during  the  fiscal  year  was  as  follows: 

Jaim»s  A.  BIa<>k,  nalary  for  t welvi*  months $:{ftO.  00 

Rubl)er  HtanipH  for  oflice  use .40 

Total :{60.40 

Mimey  Htateuient, 

July  1,  190,%  balancv  unexi)f»n<UHl $301.  :W 

June  :i(),  1904,  amount  t'xiH'ndtHl  durinK  fi*H»al  yi»ar :i60.  40 

Jul V  1 ,  1  iXM,  halancf  uni'xiH*n<ii'<l IW.  W> 

Jul'y  1 ,  1904,  <>utHUunlin>r  liahilitu^ m  W 

July  1,  1^KK4,  Iwlantv  availabU' .?H) 


AHSTKAIT   <»K    AI.UiTMKNTH. 


I)tH^mlHT2.  1898 $240     Jum»  11,  IWl $5,000 

July  1«,  1897 :ttM)     July  18,  lii02 :^«0 

Julv  1,  1898 :^>     Jum'  24.  \%X,\ ;W0 

JulV  1,  1899 :i<iO                                                                 

Julv  14,  19CX> :<««)                 Total 7. 400 
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C*OMMBKCIAL  STATISTICS. 


Number  and  tonnage  of  resseU  pairing  up  and  down  through  Morgans  Canal  during  the 
fiscal  year  ending  June  SO^  1904^  as  reported  by  the  watchman  at  the  canal. 


Number. 


VeswelH  enjfnged  in  carryirif?  freight 1, 453 

VesBels  in  the  employ  <«  the  lTnite<l  States  or  it«  contractors 1 ,  642 


Total '        8,095 


Registered 
tonnage. 


108, 121 
21,399 


129,520 


U6. 

IMPROVEMENT  OF  TRINITY  RIVER,  TEXAS. 
OPERATIONS  DURING  THE   YEAR. 

SECTnON   1. 

Section  1,  comprising  a  distance  of  49.7  miles  immediately  below 
Dallas,  Tex.,  was  cleaned  of  snags  and  overhanging  ti'ees.  Two  drifts 
of  large  size,  which  had  obstructed  the  river  for  many  years,  were  cut 
out. 

This  portion  of  the  river  is  now  navigable  during  rises,  subject  to 
limitation  from  certain  bridges  of  low  elevation;  andno  further  work, 
except  that  of  maintenance,  will  be  required. 

A  protile  and  other  data  were  taken  and  preliminary  location  of  locks 
and  drawing  made  for  the  information  of  the  Board  of  Engineers  con- 
vened in  accordance  with  the  provisions  of  the  river  and  harbor  act, 
approved  June  13,  1902. 

The  report  of  the  Board  of  Engineers  is  contained  in  House  Docu- 
ment No.  118,  Fifty-eighth  Congress,  second  session,  and  is  herewith 
in  Appendix  U  10. 

TOPOGRAPHY   OF  SECTION   1. 

Section  1  commences  at  Dallas,  51 2^  miles  from  the  mouth  of  the 
river,  and  extends  downstream  about  49  miles  to  the  mouth  of  East 
Fork,  just  above  the  Texas  Midland  Kail  way  bridge.  The  fall  from 
the  Commerce  street  shoal  at  Dallas  to  the  shoal  about  1,000  feet  below 
East  Fork  is  ()8.6  feet,  or  about  1.3  feet  per  mile.  This  portion  of  the 
river  is  narrow  and  of  small  low-water  discharge,  which  in  periods  of 
extended  drought  would  be  insufficient  for  navigation. 

For  about  35  miles  from  the  upper  end  the  banks  are  low,  rising 
from  15  to  18  feet  above  low  water;  but  from  there  to  the  end  of  the 
section  they  become  gradually  higher,  reaching  an  elevation  of  27  or 
28  feet  at  the  mouth  of  East  t^'ork.  At  Dallas  the  stream  is  bordered 
by  narrow  ])ottoin  lands.  These  increase  farther  down  the  river  to  a 
width  of  seveml  miles. 

There  is  a  total  of  10  railwa}^  and  highwa}'^  bridges  in  this  section 
which  would  have  to  be  changed  into  draw  spans  in  order  to  permit 
navigation  at  all  stages. 

PROCURING   OF   DATA. 

To  procure  the  gauge  readings,  etc.,  required  for  the  Board  of  Engi- 
neers, convened  in  accordance  with  provisions  of  the  river  and  harlx)r 
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act,  approved  June  13,  1902,  gauges  were  set  up  and  gauge  tenders 
appointed  at  the  Commerce  Street  Bridge,  at  Dallas,  at.  Hutch  ins 
bridge,  about  18  miles  below  Dallas,  and  at  the  Texas  Midland  Railway 
bridge,  just  below  the  mouth  of  East  Fork.  The  gauge  readings  and 
the  discharge  measurements  have  been  made  more  complete  for  the 
Dallas  station  than  for  the  others,  as  the  pool  there  would  govern 
through  navigation  in  section  1.  If  this  pool  were  very  low,  no  boat 
could  reac»h  Dallas,  even  if  the  pools  below  were  running  over.  More- 
over, there  are  no  tributaries  of  any  low-water  value  in  this  section. 
Hence  navigation  nuist  depend  entirely  upon  the  water  passing  Dallas. 
For  the  geneml  location  of  the  river  the  maps  of  the  survey  of 
1894-95  were  used,  but  a  new  and  careful  profile  was  made  of  the 
whole  section,  showing  the  elevations  of  the  bed  and  banks.  From 
this  the  lock  sites  were  located. 


SUPPLY   OF  WATER. 

The  gauge  reiidings  available  to  show  the  discharge  of  the  river  at 
I^llas,  which,  as  mentioned  above  under  heading  "'  procuring  of  data/' 
must  govern  the  period  of  navigjition,  extended,  for  the  use  of  the 
Board,  only  over  tne  twelve  months  ending  October  17,  1903.  Ordi- 
nary low  water  on  the  (lovernment  gauge  is  at  2  feet,  so  that  a  re4iding 
of  3  feet  will  give  a  depth  of  about  1  foot  on  the  shoals.  The  follow- 
ing table  gives  a  summary  of  the  observations  for  discharge  at  this 
station: 


Ghurc 

DiKoharge 

Gange 

DLncharge 

roiidiiig. 

per  second. 
Cubicftrt. 

reading. 

per  Recond. 
Cidnc/fet. 

Feet. 

FcfL 

2.0 

a  10.0 

3.5 

91.0 

2.  r> 

2C.1 

4.0 

126.0 

2.9 

55.0 

4.5 

168.0 

3.U 

63.0 

5.0 

237.0 

3.2 

75.0 

n  Low  water. 


These  discharges  (except  for  2.9  and  3.2  feet,  which  were  obtained 
by  intei-polation)  were  measured  by  floats  on  a  base  line  of  KX)  feet, 
throe  floats  being  used,  one  in  the  center  and  one  on  each  side,  three 
different  observations  being  taken  for  each  stage  where  practicable. 
The  results  given  are  the  mean  of  these  observations  less  10  per  cent 
for  friction  of  bed,  etc. 

It  was  as.sumed  that  the  supply  of  water  would  be  reduced  by  three 
el(Mnents,  leakage  at  the  locks  and  dams,  evaporation,  and  the  water 
used  in  lockages.  No  allowance  was  made  for  loss  by  seej)age.  Sub- 
secjucnt  borings  near  the  mouth  of  the  river  have  shown  that  at  that 
pomt  the  usual  top  stmtum  of  clay  is  underlaid  by  sand  of  unknown 
depth. 

In  estimating  the  leakage,  it  was  jussumed  that  a  space  of  one-six- 
teenth inch  will  exist  around  each  of  the  four  bear-trap  valves,  and 
along  the  lower  hinge  of  each  bear  tnip;  a  space  of  one  thirty -second 
inch  around  each  of  the  eight  butterfly-gate  valves:  and  a  spai^e  of 
one-eighth  inch  at  the  ends  of  each  bear  tnip.  The  head  has  been 
tjiken  as  llj  feet.  Sjiecial  care  would  be  necessary  in  fitting  all 
movables  parts.  On  this  basis  the  leakage  was  found  to  be  39.1,  or, 
in  round  numbei's,  40  cubic  feet  per  second. 
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Evaporatior,  assuming  the  Dallas  pool  to  be  15  miles  long,  with  an 
average  width  of  100  feet,  would  cause  with  a  decrease  of  three-tenths 
inch  per  day  durii^  the  summer  months,  a  loss  of  198,000  cubic  feet 
per  day  or  2.3  cubic  feet  per  second.  At  one  of  storage  reservoirs  of 
the  Dallas  waterworks,  the  daily  loss  from  seepage  and  evaporation 
during  the  practically  dry  month  of  August,  1903,  was  0.42  inches  per 
day. 

Supposing  that  there  are  ten  lockages  per  day  we  need  approxi- 
mately for  Lock  No.  1,  170  by  60  by  11^  feet  equals  97,750  cubic 
feet  per  lockage,  or  a  total  per  day  of  977,500  cubic  feet,  equivalent 
to  11.3  cubic  feet  per  second. 

The  total  amount  of  water  required  would  therefore  be  (per  second): 

Cubic  feet. 

Leaka^re 40 

Evaporation 2. 3 

10  lockages 11.3 


Total 63.6 

If  we  assume  the  leakage  as  50  cubic  feet  per  second,  and  there  are 
20  lockages  a  day,  the  water  required  becomes  (per  second): 

Cubic  feet. 

Leakage 50 

EvatK>ration 2. 3 

20  lockages 22.6 


Total 


74.9 


From  the  table  of  discharges  it  is  seen  that  a  stage  of  2.9  feet  on  the 
gauge,  or  0.9  feet  on  the  shoals,  would  supply  enough  water  for  10 
lockages  a  day,  and  that  a  stage  of  3.2  feet  on  the  gauge  would  supply 
enough  for  20  lockages  and  25  per  cent  increase  of  leakage  per  day. 

The  number  of  days  on  whicn  these  stages  were  found  is  as  follows: 


Month. 


1902 

October  18-31 '. 

November 

December 

1903. 

Juiuary 

F^ruary 

March 

April 

May 

June 

July 

August 

September 

Oetoberl-17  

Total 


Days  at 
2.9  or 
above. 

Days  be- 
low 2.9. 

Dayfl  at 

8.2  or 

above. 

2 

12 

2 

27 

8 

27 

28 

3 

27 

18 

13 

17 

28 

0 

28 

31 

0 

31 

27 

3 

23 

7 

24 

6 

26 

4 

21 

29 

2 

26 

14 

17 

9 

0 

30 

0 

17 

0 

17 

254 

111 

232 

Days  be- 
low 3.2. 


12 
3 
4 


14 
0 
0 
7 

26 
9 
6 

22 

30 
0 


133 


A  certain  amount  of  storage  water,  about  24,000,000  cubic  feet, 
would  be  available  for  use  from  the  Dallas  pool  without  interfering 
with  the  navigation  of  boats  drawing  4  feet  or  less,  since  a  least  depth 
of  7  feet  is  afforded  at  Dallas  at  pool  stage.  When  the  discliarge  of 
the  river  fell  below  the  amount  required  for  the  working  supply,  this 
storage,  which  is  equivalent  to  about  five  days'  supply  at  55  cubic  feet 
per  second,  could  be  gradually  drawn  on  to  supplement  the  natural 
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flow.  Thus  where  two  rises  were  separated  by  a  short  period  of  lov 
water,  as  between  December  29,  1902,  and  January  1,  1903,  when  the 
flow  was  less  than  eciuivalent  to  10  lockages  per  day,  this  amount  of 
navigation  could  still  nave  been  accommodated.  During  the  year  mea!»- 
urements  were  taken  for  the  Board. 

The  Board  estimated  that  eight  months^  navigation  could  be  secured, 
but  at  a  cost  several  times  greater  than  had  previously  been  believed 
possible.  The  majority  of  the  Board  submitted  an  adverse  report  on 
the  improvement,  which  was  concurred  in  by  the  Chief  of  Engineers. 

The  observations  have  since  been  continued  daily,  but  have  not  l>e<»n 
nearly  as  favorable  for  navigation  as  those  obtained  for  the  Ikiard. 

The  following  table  shows  that  out  of  the  next  five  and  one-half 
months,  which  practically  comprised  the  cotton  season  for  the  pa.<t 
year,  there  was  not  sufficient  water  to  maintain  6-foot  navigation  two 
months  in  the  system  proposed: 

Statement  of  days  gauge  at  Dallas,  Tex.,  shomng  Mage  of  mooter  at  or  above  S.9  feet,  at 

haUaSy  Tex.,  from  OctoUr  18,  190S,  to  June  SO,  1904. 


Month. 


1908. 

October  1»-31 

NovemlKT 

December 

1904. 

January 

FebniaiA- 

March 

April 

May 

June 


8 
9 
0 


8 
10 
13 

ao 

81 
80 


D«T«  be- 
low 2.9. 


6 

21 
31 


*J3 

19 

I«* 

0 

0 

0 


Note.— Tho  zcn)  of  the  <fOVfrnment  RHti^e  at  ('oniinerce  Street  Briiijfc,  from  which  the  alMivt*  i> 
taken,  in  '2  feet  Iwlow  low  water. 

MOUTH   TO   SECTION    1. 

Twonty-nino  out  of  the  463  miles  of  this  portion  of  the  river  wore 
cleancMl  of  drifts  unci  snags  })etween  the  lower  end  of  seeti<m  1  and  a 
point  102  miles  below,  and  timber  was  cut  off  or  trimmed  out  for  a 
total  di.stance  of  about  2S  miles,  between  th(»  end  of  section  1  and  \M 
miles  IhOow.  The  removal  of  snajjfs  was  done  by  cuttinjf  them  off  to 
low  wat(»r,  as  the  season  was  favomble. 

The  ^(Mioral  work  has  In^en  hampered  for  nearly  three  months  owin^ 
to  rises  in  the  river. 

A  stern-wheel  launch  was  completed. 

A  survey  and  borings  were  made  and  plans  are  Inking  prepared  for 
a  lock. 

A  detailed  account  of  the  work  done  during  the  fiscal  year  will  Ih» 
found  in  the  re|x>it  of  Mr.  I).  A.  Watt,  assistant  engineer,  forwardeil 
htM-ewith,  to  which  attention  is  invited. 

Total  amount  expended  on  this  improvement  to  June  30,  19<4, 
S7t),oSL>.52. 

The  Imlance  available  on  June  30,  liHH,  and  additional  aj) propria t ion 
recommended  it  is  i>roiX)sed  to  ap[)Iy  to  snagging  and  cleaning  section 
1  and  snagging  and  cleaning  and  constructing  lock  and  dam  l>etweon 
mouth  and  section  1. 
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Money  sirateinent. 

Jnly  1,  19aS,  balance  unexi^ended $346, 723. 89 

Proceeds  of  sales  of  condemned  property 29. 77 

346, 753. 66 
June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   46, 806. 41 

July  1,  1904,  balam*  unexpended 298,947.25 

July  1,  1904,  outstanding  liabilities 13,229.12 

July  1,  1904,  balance availaole 286,718.13 

July  1,  1904,  amount  covered  by  uncompleted  contracts 6, 470. 00 


Amount  (estimated)  required  for  completion  of  existing  project 3, 625, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1, 1904: 

For  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement «  35, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  tne  river  and  harbor  act  of  1899. 


60,000.00 


AB8TRACT  OP  APPROPRIATIONS. 

By  act  of — 

June  13,  1902 $125,000 

Man!h3,  1903 250,000 

Total 375,000 

In  addition  to  the  al)ove  appropriations  t>y  Congress  there  has  been  received  $29.77 
from  sales  of  condemned  property,  making  a  total  of  $375,029.77. 


CONTRACTS   IN   FORCE. 

Contractor:  The  Charles  Barnes  Company,  Cincinnati,  Ohio. 

Character  of  work:  Furnishing  and  delivering  engine  and  boiler  for  snag  boat. 

Rate:  Engine,  $3,450;  boiler,  $3,220. 

Date  of  approval :  Emergency  contract. 

Date  of  beginning  work:  No  date. 

Date  of  expiration:  June  28,  1904. 


COMMERCIAL  STATISTICS. 

No  commercial  statistic*  for  the  fiscal  year  could  be  obtained. 


REPORT  OF  MR.  D.  A.  WATT,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  July  7,  1904, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  work  on  improving 
Trinity  River,  Tex.,  for  the  fiscal  year  ending  June  30,  1904: 

PROGRESS  OF  THE  WORK. 

The  river  wa5<  formerly  navigated  as  far  as  Porters  Bluff,  about  70  miles  below 
Dallas.     On  the  advent  of  railroads,  however,  its  commerce  declined,  and  there  is 


oThis  item  is  principDUy  for  continuous  maintenance  of  snag  boat.  If  maintaine<l 
in  operation  it  will  ]>e  able  to  do  much  additional  snagging  and  bank  clearing,  besides 
maintaining  river  already  cleared. 
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AKTRACT  OP  APPROPRIATION8. 

Brazos  River  Itetween  VeUuco  aiid  Richmond^  West  CifdvatUm  Bay  channel^  DoubU  Buftm^ 

ami  the  mouths  of  the  adijacent  streams. 

By  act  of — 

March  3,  1899 165,000 

June  13,  1902 50,000 

Total 115,000 

In  addition  to  the  above  appropriations  by  Congress,  there  has  been  received  frum 
sales  of  condemned  property  |l5.18,  making  a  total  of  $115,015.18. 


COMMERCIAL  STATISTICH. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1904,  could  beohtaimHi. 
Inquiries  by  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1904. 


REPORT  OF  MR.  £.  M.  IIARTRICK,  ASSISTANT   RNaiNBER. 

Galveston,  Tex.,  JtUy  S,  1904. 

Captain:  I  have  the  honor  to  report  on  the  improvement  of  the  Brazos  River 
between  Velasco  and  Richmond,  West  Galveston  Bay  channel.  Double  Bayou,  and 
the  mouths  of  adjacent  streams  during  the  fiscal  year  ending  June  30,  1904. 

PROORB4S  OF  THE   WORK. 

There  has  l)ecn  very  little  work  done,  owinjf  to  the  Ctovemment  dredge  Gen,  IL  M. 
R(>ff*rt  built  to  o{>en  up,  extend,  and  maintain  the  coast  canal  and  the  removal  of 
Imrs  at  the  mouths  of  adjat^ent  rivers,  bayous,  and  streams  not  being  provide<i  with 
a  cutt4^r.  The  work  in  190^^-4  demonstrated  the  necessity  of  having  some  means  to 
fee<l  the  stiff,  stickv  clay  to  the  suction.  So  it  was  determineti  to  install  a  cutter  of 
a  type  best  adapted  for  this  locality.  Pending  the  installation  the  (ten.  IL  M.  Rttfteri 
waH  put  to  work  reenforcing  the  pile  and  bnish  dike  on  Pelican  flats  and  spit  where 
she  (lid  in<iiffcn»nt  work,  exivpt  when  working  in  nilt  or  sandy  mat^Tial. 

Tlic  (ien.  II.  M.  liofpert  on  June  J^  went  to  work  with  her  new  and  improve*!  cut- 
ter and  18  conj^i(lere<i  a  success. 

OPERATIONS    Dl-RINd    THE    YEAR. 

The  waterway  between  We.*»t  (Jalvepton  Bay  and  Brazos  River  was  completely 
blocked  by  a  log  jam  during  the  years  following  the  hurricane  of  Septemlier  8.  IIHK). 
On  the  reprcHcntatiiUi  and  (*onn»laint  of  those  inten'>»ttMl  tlie  jam  was  n'movitl  fnim 
the  (lalveston  arnl  Brazos  Canal  between  the  Brazcjs  River  and  Oyster  Creek,  and  to 
pn»vent  a  return  of  logs  and  drift  to  the  canal  a  l)ooni  wil*»  coiL^tructiil  ai*r«iHs  iXa 
month. 

The  drc<lgc  dm.  II.  M.  RoUrf  not  U'lnj:  available  to  continue  the  work  of  clearing 
out  the  canal,  the  dnnlge  Piijuni  (S-ineh  imnip)  was  supplie<l  with  a  snagging  outfit 
and  the  launch  Co/.  Rirhr  detaiie<l  as  tenuer.  The <lr(*dge  start t^i  work  onthe:^'>thof 
Mav,'HK)4,  at  mile  .'i8  (from  (ialvestnn),  near  the  entmnceto  i-anal  at  Brazos  River. 
an<i  reinovcMl  all  ol)structi<)ns,  h'aving  a  depth  of  W  feet  navigable  water  to  mile  .*Wj, 
with  a  niling  de]»th  of  18  inches  to  Christnubs  Point.  The  variation  of  level  of  water 
surface  is  alM>ut  1  foot  in  tht*  <*anal. 

Alx»nt  2,2(H)  cubic  yanls  of  material  have  Invn  excavated  and  riMnoved,  a  bulk- 
head r>2  fiH't  long  constnicte*!  across  a  bn'ak  in  canal  bank  at  mile  .'Wi,  grass,  siia4rs. 
an<l  otlier  ol)struction8  handltMl  durinir  th*'  live  week.*-  <>f  intermittent  op(>rati«»n 
caus*Ml  by  reorganization  of  forci'S,  is<)lat«'<l  hx-ation.  and  scarcity  of  suitable  fuel. 
•  ♦♦♦««♦ 

Very  n'SfKH't fully,  your  olnslient  servant, 

K.  M.  IIartrick. 
.  1  iUfiMant  Kntjinrrr. 
Capt.  KrxiAR  Jadwin. 

Corps  of  Engineern. 
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U7. 

IMPROVEMENT  OF  THE  BRAZOS  RIVEK  BPrTWEEN  VELASCX)  AND 
RICHMOND,  WEST  GALVKSTON  BAY  CHANNEL,  DOUBLE  BAYOU, 
AND  THE  MOUTHS  OF  THE  ADJACENT  STREAMS,  INCLUDING  TRIN- 
ITY RIVER  AND  CEDAR  BAYOU,  TEXAS. 

The  obiect  of  this  improvement  is  to  obtain  a  navigable  channel 
depth  of  from  4  to  0  feet  across  the  bars  at  the  mouths  of  most  of  the 
streams  and  bayous  along  the  Texas  coast.  (See  also  H.  Doc.  No.  446, 
66th  Cong.,  1st  sess.,  reprinted  as  pp.  243iS-2453,  Annual  lleport  of 
the  Chief  of  Engineers  for  1900.) 

OPERATIONS    DURING   THE   YEAR. 

At  canal  from  West  Galveston  Bay  to  the  mouth  of  the  Brazos 
River. 

A  log  jam  in  the  canal  between  the  Brazos  Kiver  and  Oyster  Creek 
was  removed  and  a  boom  constructed  across  the  mouth  to  prevent  the 
return  of  logs  and  drift  to  the  canal. 

The  U.  S.  dredge  Pigmy  excavated  about  2,200  cubic  yards  of  mate- 
rial. A  bulkhead  52  feet  long  was  constructed  across  a  break  in 
the  canal  bank.  The  dredge  was  repaired  and  snagging  apparatus 
installed. 

DREDGE   GEN.   U.  M.  ROBE 'IT. 

No  work  was  done  during  the  fiscal  year  by  the  dredge  imder  this 
improvement. 

During  the  fiscal  year  the  dredge  was  repaired  and  a  cutter  appara- 
tus installed. 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  llartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Amount  expended  on  this  improvement  to  June  30,  1904,  ^as 
$107,216.35. 

The  balance  available  June  30,  1904,  arid  additional  appropriation 
recommended  it  is  proposed  to  apply  to  operating  the  U.  S.  dredge 
Gen,  II.  J/.  Rohtfii  at  Double  Bayou,  Brazos  Kiver,  mouth  of  Trinity 
River,  channel  in  West  Galveston  Bay,  Cedar  Bayou,  Texas,  and  canal 
from  West  Galveston  Bay  to  the  mouth  of  the  Brazos  River,  in  dredg- 
ing, snagging,  etc.,  as  may  be  necessar3\ 

Moiwt/  statement. 

July  1,  1903,  balance  unexpende<^^l $12,950.15 

Proceeds  of  sales  of  condemned  property 15. 18 

12,966.33 
June  30, 1904,  aniount  exj>ended  duritig  fit^cal  year,  for  works  of  improve- 
ment       5, 1()6.50 


July  1,  1904,  balance  miexpendeil 7,798.83 

July  1,  1904,  outstanding  liabilities 1,833.79 

July  1,  1904,  balance  available 5,965.04 


Amount  ( estimated )  requtred  for  completion  of  existing  project 130, 000. 00 

Amount  that  can  be  ])rotitably  expended  in  fiscal  year  endinjj  June  30, 
1906,  for  works  of  improvement,  in  addition  to  tiie  balance  unex- 
pended July  1,  11K)4 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civfl  act  of  June 
4,  1897. 
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AB8TBACT  OF  APPBOPRIATIONB. 

By  act  of — 

September  19, 1890 $18,150 

July  13,  1892 14.000 

June  13, 1902 6,000 

Total 37,150 


(c)   CHANNEL  IN  WEST  GALVK8TON  BAY. 
OPERATIONS   DURING   THE   YEAR. 

The  U.  S.  dredge  Pigmy  was  fitted  up  with  a  snagging  outfit  for 
use  in  removing  obstructions. 

In  future  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improvement  of  the  Brazos  River  between 
Velaseo  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  improve- 
ment of  the  Brazos  River  between  Velaseo  and  Richmond,  West  Gal- 
veston Bay  Channel,  Double  Bayou,  and  the  mouths  of  the  adjacent 
streams.) 

The  amount  expended  during  the  fiscal  3'ear  was  for  repairing  and 
installing  cutter  on  the  U.  S.  dredge  Gen,  IL  M.  R(Aert^  and  fitting 
up  the  L.  S.  dredge  Pigmy  and  the  U.  S.  launch  Coh  Riche. 

A  detail(»d  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Ilartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Total  amount  expended  on  this  improvement  to  Juno  30,  1904,  was 
$20,301.49. 

The  balance  available  on  June  30,  11M)4,  it  is  proposed  to  apply  to 
dredging  and  removing  obstructions  in  the  channel  with  United  States 
plant. 

July  1,  HK)3.  iMilanco  unex]H»n<le(l $5,224.  «W 

Juno  JiO,  11H)4,  amount  <'XiK^n(le<l  durinjr  fiwal  year,  forworknof  i!n[»rove- 

nieiit 525.  .">2 

July  1,  1904,  balance  unexiKMi<UMl 4,  ©iW.  h\ 

July  1,  11K>4.  outHtandin^'  liaMlitieH fi31.  18 

July  1,  1904,  balance  availablt- 4, 067.  X\ 


ABSTHA(T   OF    Ari'Ro|»RI ATION'H. 

Bv  a<*t  of — 

.lulv  l.S,  1S1)2 $15.UX1 

Au^rust  18,  ism 5,  «m<> 

June  X  181»6 5,  (MM) 

Totiil 25,<MIU 


COMMKRCIAL   HTATIHTKX. 


No  conunereial  Htatinties  for  the  fis^-al  year  ending  June  .'W,  1904,  o<^)uM  K*  <>l>taim^I. 
Ini}uiries  by  letter  wen»  made,  but  no  replies  have  Invn  rtHvivisl  up  to  June  riO,  IWM. 


Ari'KNiMX  r     UKiHiirr  ok  c*ai*tain  jadwin.  2(M)S 

RBMiBTtir  VR.  K.  V.  llAKTllirK,  AM4KTANT  KlC«n!«SICII. 

<tALviDrM!«.  Tkk..  JuI^s,  inay 

(\i't\in:  I  littxi*  llii*lifiiittr  tomihinit  ihrfiillnmiiiK  n>|Hiii  of  fi|M'niliiiiif»  fi>r  iiii|in>\- 
iiii;  I'haiiiifl  111  \V«iit  <ialv<«fiti»ti  lUv,  Trxai*,  itiiriiiic  tin*  tln<al  \i-mr  <*iiiliiiir  .liiii«>  .'H^ 
VMH. 

rnNIHTlMN  or  WnRK. 

Nil  H'lrk  hill*  )«i'i*ii  <ltitit*  (111  I'haiin**!  thmtiirh  Wi-^t  <tulviv(t«»ii  lUv  mmt*  OiiiiU-r  1*. 
iyi.'i.  It*  :i  K'l^-HtiT  i|«'|>th  I  if  watiT  f\iHt«<il  in  X\u*  Iwy  lliAti  wai*  fniitiil  in  (iahtf^tiiii  rihI 
llnixir.  <  .111:1) 

Tli«'  liiirritiiii«'  Iff  >«*|>ti*tiiU*r  H.  IIUM),  wrwknl  tin*  ruilwav  tni«tlt*  mini  lli«*  «(Rt^l|| 
liriilu**'  tli.it  <r««*«*i^i  Wi'fit  Ilay  Rt  VirviniR  Point.  i^*dtt«*riii|(  OM*<l«*)iri«  ti\i>r  tin*  Iwy. 
i^RUfitik?  liion*  ••r  tt-Ni  <lanK«'r  t«>  tuiviiriitii»ii  by  iron  rihI  miH^I  muMpi  r*iiliinfrv«'«l  *»r 
i*li|{litl\  |>ri'trn<iiriir  ttUiVf  tlit*  Mirfinv.  iU*Rmnf<  rn^'ti<<l  to  hiRrk  tUv  rlmnnfl  Hi*n* 
«!«••  M\«Ttiirni<il.  Rn«l  l«<«*tli«T  with  th<*  *ihoRliiitf  Rl«inir  tlitMiitf.  thfrluuini'l  Iirm  lii^>n 
Vfry  )itil«'  !!««•*)  oiiti  t*  the  hurriritnf.  Tlit*  ruling;  <li*|ith  i**  RUnit  :t  fi-v't.  Rml  XRiimtioti 
i*f  |r\tl  iii  H:il«'r  Mirlai^'  hUiiiI  1|  fi^*t. 

o|*KH«TltiKf*  III  RINi*  TIIK  YK%M. 

I*n'liiiiiniir\  work  liRo  U^*h  «l«*nt<  in  littitii;n|i  <ln^liii*  /'i'/my  uttli  a  Hiuimrintf  «rtilllt. 
Rhil  tlif  Liiiin  )i  ''••/  AV/«(  Rf*  t4*ntl«T  Till*  f'J  ittfhr  iiiRili*  tri|**>  tlimiiirli  Wi>t  liay 
Rihl  <  •;it\«*ott'ii  ami  llrRf*ii«  Canal  U*  ili*tfriiiin««  llii*  Ih*«I  |**iint  Rt  mliirli  to  Uvin 
o|ifr.iiii>ti»  It  w;ui«li*«-i<li*il  to  iHiiin  work  on  tli«*  mnal  Rn«l  lirinir  it  to  tlit>  hrum* 
iiRMtml*!*'  •l«*pili  R"  that  llin>iii;li  Wifit  llRy.  tlit*ii  n*iiio\t«  f»ruitf**.  «I«v|n*ii  i-hRnii«*l.  Rn«l 
rv|iair  aii«l  ivpLiiv  ln-jiion*  niRrkiiiif  tin*  nit  thr^iiitfli  \Vt*«t  IIr>. 

Oil  NIhv  |f».  I'tM.  till*  iln«ltfi«  Rii«l  MiRinriiii?  I***iit  /N;;mv.  in  tow  of  th«>  '<•/  iitrhf. 
irtRrtt^l  (r<iiii  (tal\i-tiin  tlir«iti»rli  Wi**!  lUy  l*i  tli«*  <iRlvtitton  an-l  llrRXi**  i'anal.  with 
iii«tnii  ti«!i«i<i  n*nii*\«'Rll  f>iiRir«Rn<l  olMnirlion!*  toiiRvitfRtion  in  tli«*rliaiitM*l  lhr«*ii|rli 
\Vi-«t  \\:\\  to  u  <l«<|»tfi  III  :{ fi*«'t.  Till*  tiilf  U«inir  hiirh  th<«  UiRtft  fiain*!  in*  ••l»»tni«iionf« 
of  any  tiin*4^|ii«*ii<v  until  tlirv  Rrnvi«i|  off  ih«*  i<tti»U*ni  Rpiinairli  1«i  thr  (fRlvii<t«iti  rii«I 
|lni/«H.  (  anal 

Vi'f)  n*?»|-'^ifull>.  \oiir  oU^ilifnt  n*rvRiit. 

K.    M.   lf\lfTNii  K. 
rR|>t    I'.ii.^K  .l\ii«iN.  Atfutnut  EnipHtrr. 

t  .trj%9  I  if  /*ii(/tft«rrt. 

(l>)    WKKiAW   RIVKK. 

No  Htirk  HUH  «loiir  iliiriiii;  tli«*  ti<<iil  y«*iir. 

TIk'  iiiiiniiiit  i*\|N*fulf*«|  iliirin^  tin*  liM^al  yi*iir  witn  for  n*|RiirN  to  th«* 
r.  >.  ilnilj^o  </f/i.  //.  .1/.  /ft'o/frr^  Htid  iiiHtnlliii};  rul(4*r. 

Ill  fiiliin*  ui»rk  «»ii  tlii'«  iiiipn»v«*iiu*iit  will  In*  i*i>ii<liirtiNl  in  ronnrr- 
tiiMi  uitli  tii>|ir«»|)riiitioii  for  tli«*  iinprovriiiriit  of  tlio  Iini/«>H  Uivrr 
lieti«i*«*ii  V«>liiM*o  nil*!  Kii-liiiioiiti,  \V«*.Ht  Galvt^Moii  \\ik\  rlmiiiirL  iKmlilr 
l)ii\i>ii,  :iiii|  till*  iii«»iilli  of  iiiiJHiiMit  Mn*aiii^.  <.S*«*  ri*|Nirt  lirrrwitli  on 
CIh*  iiiipt-i>\«'liii'tit  nf  the  Hni/o-  Ki\rr  lN*tw«N*n  VrlaMMiniKt  ItirliinomK 
Wi'<*t  (i:il\i*«toti  lliiy  «*hiiiiii«*l,  I>«Milil«»  Ifaiyoii,  and  tin*  iiMmlli**  of  adja- 
iM«nt  -tri'itiii'*. » 

Aiihiiiiit  r\|N>ti«liMl  «in  thin  inipn>vrtii«*nt  to  .Iiuh*  :«i,  P.hm,  $r»:f*j.7*^. 

Till'  liuhiiirr  intiihilili*  on  Jtini*  ^(o,  VMA.  it  i-  pni|M»MMl  t4>  apply  ti» 
dri*d^M||^r  iiihI  snii^^'in^'  uitli  I'liitinl  States  plant. 

July  1 .  l'«»  J.  IttUiMi'  unr\|ii*n(li-«l f  1. 1»77  u'l 

Jinif  '•"  l*«»l.  .itintiiiii  <*\|«*ii«li^t  iliihtiit  finnil  yi«r,  forwurkfi  of  ini|in*\<*- 

IIM'Iit      ••••••• '4<i  4i» 

Jul\   1.  r"»4.  UilaiH^'  uiifk|M'iiilol I.  477  '."J 

Jul>   I     l*«»l.  ..Mt-un-liiii:  liRlMlitii-** '.O*  h7 

Jah   1.  r«M.  lalaiKr  R\RiUlt»U* I,  l^'rfi.  :l'i 


2002      REPORT   OF   THE    CHIEF   OF   ENGINEERS,   U.  S.   ARMT. 

AB8TBACT  OP  APPROPRIATIONS. 

By  act  of — 

September  19, 1890 $18,150 

July  13,  1892 14,000 

June  13, 1902 5,000 

Total 37,150 


(c)   CHANNEL  IN  WEST  GALVESTON  BAY. 
OPERATIONS   DURING  THE   YEAR. 

The  U.  S.  dredge  Pigmy  was  fitted  up  with  a  snagging  outfit  for 
use  ill  removing  obstructions. 

In  future  work  on  this  improvement  will  be  conducted  in  connection 
with  appropriation  for  improvement  of  the  Brazos  River  between 
Velasco  and  Richmond,  West  Galveston  Bay  channel,  Double  Bayou, 
and  the  mouths  of  adjacent  streams.  (See  report  herewith  on  improve- 
ment of  the  Brazos  River  l^etween  Velasco  and  Richmond,  West  Gal- 
veston Bay  Channel,  Double  Bayou,  and  the  mouths  of  the  adjacent 
streams.) 

The  amount  expended  during  the  fiscal  year  was  for  repairing  and 
installing  cutter  on  the  U.  S.  dredge  Gen,  II.  M.  Robert^  and  fitting 
up  the  U.  S.  dredge  Pigmy  and  the  U.  S.  launch  Col.  Riohe, 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  E.  M.  Ilartrick,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Total  amount  expended  on  this  improvement  to  June  30,  1904,  was 
$20,301.49. 

The  balance  available  on  June  30,  1904,  it  is  proposed  to  apply  to 
dredging  and  removing  obstructions  in  the  channel  with  United  btates 
plant. 

Money  statement. 

July  1,  1903,  balance  unexpended $5,224. a3 

June  'iO,  1904,  amount  ex  jHjnded  during  fiscal  year,  for  works  of  improve- 
ment   625. 52 

July  1,  1904,  balance  unexpended 4, 698. 51 

July  1,  1904,  outstanding  liabilities 631. 18 

July  1,  1904,  balance  available 4,067.33 


ABSTRACT  OF  APPROPRIATIONS. 

By  act  of — 

July  13,  1892 $15,000 

August  18, 1894 5,000 

June  3,  189(5 5,000 

Total 25,000 


(X>MMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fisi^al  year  ending  June  30, 1904,  could  be  obtained. 
Inquiries  i>y  letter  were  made,  but  no  replies  have  been  received  up  to  June  30, 1904, 
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REPORT  OF  MR.  K.  M.  HARTRICK,  ASSISTANT  ENGINEER. 

Galveston,  Tex.,  Jxdy  8,  1904, 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing channel  in  West  Galveston  Bay,  Texas,  during  the  fiscal  year  ending  June  30, 
1904. 

CONDITION  OF  WORK. 

No  work  has  been  done  on  channel  through  West  Galveston  Bav  since  October  2, 
1895,  as  a  greater  depth  of  water  existed  in  me  bay  than  was  found  in  Galveston  and 
Brazos  Cabal. 

The  hurricane  of  September  8,  1900,  wrecked  the  railway  trestle  and  the  wagon 
brid^  that  crossed  West  Bay  at  Virginia  Point,  scattering  the  debris  over  the  bay, 
causing  more  or  less  danger  to  navigation  by  iron  and  wood  snags  submerged  or 
slightly  protruding  above  the  surface.  Beacons  erected  to  mark  the  channel  were 
also  overturned,  and  together  with  the  shoaling  along  the  cuts,  the  channel  has  been 
very  little  used  since  the  hurricane.  The  ruling  depth  is  about  3  feet,  and  variation 
of  level  of  water  surface  about  li  feet. 

OPERATIONS  DURING  THE  VEAR. 

Preliminary  work  has  been  done  in  fitting  up  dredge  Pigmy  with  a  snagging  outfit, 
and  the  launch  Col.  Riche  as  tender.  The  Col,  Hiche  made  trips  through  West  Bay 
'  and  Galveston  and  Brazos  Canal  to  determine  the  best  point  at  which  to  begin 
operations.  It  waa  decided  to  begin  work  on  the  canal  and  bring  it  to  the  same 
navi^ble  depth  as  that  through  West  Bay,  then  remove  snags,  deepen  channel,  and 
repair  and  replac^e  l)eacon8  marking  the  cut  through  West  Bay. 

On  May  16,  liK)4,  the  dredge  and  snagging  boat  Pigmy ,  in  tow  of  the  Col,  Rickey 
started  from  (ialveston  through  West  Bay  to  the  Galveston  and  Brazos  Canal,  with 
instructions  to  remove  all  snags  and  obstructions  to  navigation  in  the  channel  through 
West  Bay  to  a  depth  of  3  feet.  The  tide  being  high  the  boats  found  no  obstructions 
of  any  consequence  until  they  arrived  off  the  eastern  approach  to  the  Galveston  and 
Brazos  Canal. 

Very  respectfully,  your  obedient  servant, 

E.  M.  Hartrick, 
Capt.  Edgar  Jadwin,  Asiristant'Engineer, 

Corps  of  Engin4;er8, 


(d)   BRAZOS  RIVER. 

No  work  was  done  during  the  fiscal  year. 

The  amount  expended  during  the  fiscal  year  was  for  repairs  to  the 
U.  S.  dredge  Gen,  IL  M.  Robert  and  installing  cutter. 

In  future  work  on  this  improvement  will  be  conducted  in  connec- 
tion with  appropriation  for  the  improvement  of  the  Brazos  River 
between  Velasco  and  Ri<?hmond,  West  Galveston  Bay  channel,  Double 
Bayou,  and  the  mouth  of  adjacent  streams.  (See  report  herewith  on 
the  improvement  of  the  Brazos  River  between  Velasco  and  Richmond, 
West  Galveston  Bay  channel.  Double  Bayou,  and  the  mouths  of  adja- 
cent streams.) 

Amount  expended  on  this  improvement  to  June  30,  1904,  $522.78. 

The  balance  available  on  June  30,  1904,  it  is  proposed  to  apply  to 
dredging  and  snagging  with  United  States  plant. 

Money  statement, 

July  1,  1908,  balance  unexpended $4,977.a5 

Jane  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   500.48 

July  1,  1904,  l>alance  unexpended 4, 477. 22 

July  1,  1904,  outstanding  habilitiea 220.87 

July  1,  1904,  balance  available 4,256.35 
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The  contractors  commenced  active  operations  on  August  20,  19(i3, 
and  completed  contract  April  5,  1904. 

A  detailed  account  of  tne  work  done  during  the  fiscal  year  unll  ^le 
found  in  the  report  of  Mr.  S.  W.  Campbell,  superintendent,  forwarded 
herewith,  to  which  attention  is  invited. 

Total  amount  expended  on  this  improvement  to  June  30,  lii(4. 
$288,33f>.65. 

The  balance  available  on  June  30,  1904,  and  additional  appropria- 
tion recommended,  it  is  proposed  to  apply  to  repairing  the  jetties  and 
construction  of  crilw  and  spur  dikes  in  the  river. 

Money  statement. 

July  1,  1903,  iMilance  unexpended 962,801.86 

Prf HretHln  of  sales  of  <!ondenined  i)roperty .08 

62,804.89 
June  'M\  UKM,  amount  expendeil  during  fiscal  year,  for  works  of  improve- 
ment      57,385.8K 

July  1 ,  1904,  l)alance  unexjHjnded 5, 419. 01 

July  1 ,  1904,  outstan<ling  liabilities 8.  S3 

July  1 ,  1904,  Imlance  available 6, 410. 68 


A  mount  ( estimate<l )  require<l  for  completion  of  existing  project 275, 000. 00 

nount  that  can  be  profitably  expemfed  in  fiscal  year  ending  June  30, 
1906,  fur  works  ot  improvement,  in  ad<lition  to  the  balance  anex' 


IHjndtMl  July^l,  mn 275,000.00 

Submittinl  in  compliance  with  requirements  of  sundrv  civil  act  of  June 
4,  1897. 


ABSTRACT  OF   APPROPRIATIONS. 

Hv  act  of —  ,  Hv  act  of — 

Juno  14,  1880 $40,000,      *     Man*h  .%  1899 $85,000 

March  :J,  1881 40,  (MK)  June  l.S,  1902 50,  (HW 

August  2,  1882 50, 000  

.lulvo,  18S4 10,000  i  Total 293,750 

August  5,  188() 18,  750  ■ 

In  addition  to  the  al)ove  appn)priations  by  Congn»8s  there  has  Ixvn  Pweived  $S.»iH 
from  sales  of  condenuuMl  j)rniK*rty,  making  a  total  of  $2?Ki, 758.66. 


COXTRA(TS    IX    KOKCK. 

(V)ntrartor:  Moon*  Sc  Siel)er,  Texas  City.  Tex. 

ChanuU'r  of  work:  He|»airing  jetties  and  constructing  crilw  and  spurs. 

Kates:  Small  riprap  pla<HMl  in  jetties,  cril>s,  and  spurs,  $:M4  i>er  ton;  lar)^  riprap 
plactMl  in  jetties,  $:i,95  |»er  ton;  Ioy:s  ])lac(Hi  in  crilw  ami  spurs,  covering  all  necvenary 
iron  fastenings  an<l  l>rush,  .'^'>  cents  |K»r  linear  foot. 

Date  of  appn»val:  May  l.S,  19(KS. 

Date  of  lH*ginning  work:  August  2.'{,  ItHW. 

Date  «»f  expiration:  Completnl  April  5,  MKM. 


COMMKRCIAI.   HTATIKTICR. 


No  commercial  statistii*s  for  tht>  tis4>al  y<uir  (*ndin^  June  .'iO,  ItHM,  could  lie  obtained. 
Inquiries  bv  lett<*r  were  made,  but  no  renlies  have  l»een  n*<vive<l  up  to  June  30, 
liH)4. 
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«>MMKRCIAL  HTATIOTIC8. 

There  in  no  commerce  on  thia  portion  of  the  river. 


REPORT  OF  MR.  D.  A.  WATT,  ASSISTANT  KNOINKER. 

Galveston,  Tex.,  July  7,  1904. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  work  on  the  Brazos 
River,  Texas,  between  Richmond  and  Old  Washington,  for  the  fiscal  year  ending 
June  30,  1904 : 

PROORERS  OP  THE  WORK. 

This  river  was  navigated,  before  the  a<lvent  of  railways  as  far  as  Old  Washington, 
about  254  miles  from  the  mouth,  but  for  many  years  there  has  been  no  (rommenre 
except  on  the  tidal  portion. 

The  existing  project,  authorizeil  by  Congress  on  June  13,  1902,  is  for  the  removal 
of  snags  and  other  ol>8tructions,  and  for  the  improvement  of  liars  and  shoals  by  train- 
ins  walls  and  dikes,  l)etween  Old  Washington  and  the  mouth,  a  distance  of  about  254 
mues,  in  order  to  secure  a  4-foot  navigation  for  not  less  than  eight  months  a  year. 
The  estimated  cost  was  1225,000,  and  for  the  part  from  Richmond  to  Old  Washington, 
about  154  miles,  $150,000  was  appropriatecl. 

No  benefit  can  be  derived  from  the  work  until  the  river  is  snagge<l  from  its  mouth 
to  Richmond. 

The  water  surfat*  varies  from  a  depth  <jf  a  few  inches  to  more  than  45  feet. 

operations  during  the  fiscal  year. 

During  the  fiscal  year  the  fioating  snagging  plant  was  completed  and  the  river 
snagged,  wholly  or  partially,  dependme  on  the  stage  of  water,  for  a  distance  of  114 
miles  l^low  Old  Washington,  or  about  four-fifths  ofthe  total  uistance.  Some  rocks 
were  also  removc<l.  A  total  of  alx)ut  3,000  snags  were  taken  from  the  bed,  and 
about  34,400  snags  and  trees  cut  up  on  the  banks.  About  40  miles  have  yet  to  be 
completed,  after  which  the  channel  must  be  again  worked  over. 

No  training  walls  or  spur  dikes  have  yet  been  built  « 

A  stern-wheel  steam  launch  was  completed.  Construction  was  begun  at  Texas 
CStv,  Tex.,  of  a  lar^e  self-propelling  snag  boat  and  the  hull  launched,  and  surveys 
and  other  preparations  commenced  for  the  construction  of  dikes. 

To  June  30,  1904,  the  work  has  cost  $53,770.06.  This  sum  includes  $9,012.14  for 
oatstanding  liabilities  and  existing  contracts. 

Very  respectfully,  your  obedient  servant, 


Capt.  EixJAR  Jadwin, 

Qfrjts  of  Kiu/meer^, 


I).  A.  Watt, 

AstMlant  Kngineer, 


U  g. 

IMPROVEMENT  OF  THE  MOUTH  OF  BRAZOS  RIVER,  TEXAS. 

Operations  during  the  fiscal  year  were  carried  on  under  a  contract 
entered  into  April  14,  1903,  and  approved  May  13,  1903,  with  Moore 
&  Sieljer.  of  Texas  City,  Tex.,  the  intention  of  the  work  under  tliis 
contra(;t  oeing  to  reduce  the  danger  of  the  Brazos  River  flanking  the 
jetties,  by  constructing  spurs  in  the  big  bend  of  the  river  above  the 
light-house,  and  bv  reinforcing  and  protecting  the  bank  of  the  river 
at  and  immediat<»Iy  above  the  inner  end  of  the  northeast  jettv,  and 
repairing  the  most  serious  gaps  in  the  jetties  that  were  caused  by  the 
hurricane  of  September  8,  1900. 
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The  contractors  commenced  active  operations  on  August  20,  1903, 
and  completed  contract  April  5,  1904. 

A  detailed  account  of  tne  work  done  during  the  fiscal  year  will  be 
found  in  the  reportof  Mr.  S.  W.  Campbell,  superintendent,  forwarded 
herewith,  to  which  attention  is  invited. 

Total  amount  expended  on  this  improvement  to  June  30,  1904, 
$288,339.65. 

The  balance  available  on  June  30,  1904,  and  additional  appropria- 
tion recommended,  it  is  proposed  to  apply  to  repairing  the  jetties  and 
construction  of  cribs  and  spur  dikes  in  the  river. 

Money  stat-enient, 

July  1,  1903,  balance  unexpended $62, 804. 86 

Proceeds  of  8alea  of  condemned  property .03 

62, 804. 89 
June  30»  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      67,386.88 

July  1,  1904,  balance  unexj)ende<i 6, 419. 01 

July  1 ,  1904,  outstanding  liabilities 8. 33 

July  1,  1904,  balance  available 5, 410. 68 


Amount  (estimated)  required  for  completion  of  existing  project 

3  profitably  expenac  ' 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex 


276,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 


pended  July^l,  1904 275,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  of — 

Juno  14,  1880 $40, 000 

March  3, 1881 40,000 

August2, 1882 50,000 

July  5, 18S4 10, 000 

August  5, 1886 18, 750 


By  act  of — 

March  3,  1899 $85,000 

June  13, 1902 60,000 


Total 293,750 


In  addition  to  the  above  appropriations  by  Congress  there  has  been  received  $8.66 
from  sales  of  condemned  property,  making  a  total  of  $293,758.66. 


CONTRACTS   IN   FORCE. 

Contractor:  Moore  &  Sieber,  Texas  City.  Tex. 

Character  of  work:  Repairing  jetties  and  constructing  cribs  and  spurs. 

Kates:  Small  riprap  placed  in  jetties,  cribs,  and  spurs,  $3.14  per  ton;  laiige  riprap 
place<l  in  jettief«,  $3.95  i)er  ton;  logs  placed  in  cril>s  and  spurs,  covering  all  necessary 
iron  fastenings  and  brush,  35  cents  per  linear  foot. 

Date  of  appn)val:  May  13,  1903. 

Date  of  beginning  work:  August  23, 1903. 

Date  of  expiration:  Completed  April  5,  1904. 


COMMERCIAL  STATISTICS. 


No  commercial  statistics  for  the  fiscal  year  ending  June  30, 1904,  could  be  obtained. 
Inquiries  by  letter  were  made,  but  no  reolies  have  been  received  op  to  June  30, 
1904. 


N 


/ 
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tion  A  A;  one  across  the  gap  between  the  inner  end  of  the  jetty  and 
the  shore,  section  G  E,  and  one  across  the  channel  near  the  middle  of 
the  jetty,  section  B  B.  A  map  forwarded  herewith  shows  location  of 
sections  and  data  obtained. 

SURVEY. 

In  August,  1903,  before  the  commencement  of  active  operations  by 
the  contractor,  a  survey  was  made  from  the  gorge  to  the  36-foot  curve 
of  depth  in  the  Gulf,  with  cross  section  of  the  outer  end  of  north  jetty. 
Bar  surveys  were  made  in  tlic  month  of  Deceml>er,  1903,  January, 
March,  May,  and  July,  1904,  but  so  far  show  very  little,  if  any, 
improvement  in  the  naviga})le  waterway. 

There  is  a  decided  deepening  alongside  the  jetty  between  A  F  and 
at  the  extreme  end,  but  on  account  of  the  lack  of  width  and  closene^«s 
to  jetty  is  not  navigable. 

A  map  of  the  latest  survev  of  the  bar  is  herewith. 

Amount  expended  on  this  improvement  to  June  30, 1904,  $757,897.41, 
exclusive  of  $9,938.93,  subscribed  by  the  citizens  of  Kockport  and 
Corpus  Christi. 

Tlie  balance  available  on  June  30,  1904,  and  additional  appropria- 
tion reconunended,  it  is  proposed  to  apply  to  repairing  and  extending 
the  north  jetty  and  removing  the  old  Government  jetty. 

A  detailed  account  of  the  work  done  will  be  found  in  the  report  of 
Mr.  F.  Oppikofer,  assistant  engineer,  forwarded  herewith,  to  which 
attention  is  invited. 

Money  statfnnent, 

July  1,  1903,  balance  iinexpondtHl 1253,622.09 

June  30,  1904,  amount  exp<?ndecl  during  fiscal  year,  for  works  of  hn- 
imn-enient 120,269.50 

Julv  1,  1904,  l)alance  unexiwnded 133,352.59 

.July  1,  1904,  outstanding  liabilities 32,791.60 

July  1,  1904,  balance  available 100,560.99 

July  1,  1904,  amount  c!overe<l  by  un(*ompleted  contracts 97, 752. 10 


Amount  (estimated)  required  for  completion  of  existing  project 1, 430, 000. 00 

Amount  thatc^ui  In*  j)n)litably  exix»nded  in  fiscal  year  ending  June 
30,  liKXJ,  for  works  of  improvement,  in  addition  tu  the  balance  unex- 
i>ende<l  July  1,  1904 «200,000.00 

Sunmitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of  June 
4,  1S97. 


ABSTRACT   OK    APrKOI'KlATIONS. 


Bv  act  of — 

March  3,  1879 $35,000 

June  14,  ISHO (>5, 0(X) 

March  3.  1881 80,  000 

August  2,  IH82 100,  (XK) 

Julvr>,  18H4 100,000 

August  5,  lSS«i 101,  250 


\\y  act  of — 

August  11,1888 $100,000 

March  3, 1899 60,000 

June  13,  UX)2 250,000 

Total 891,250 


''  If  proje<'t  is  only  for  (Completion  of  Ilaupt  Jetty.     If  it  is  intended  to  work  on 
both  jettieti,  $400,000  can  be  profitably  expendwl.  ' 


I 


5.* 
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CX)MMEHCIAL  STATISTICS. 

These  will  l)e  forwanled  as  soon  as  received  from  the  depaty  cuBtomB  (X>1  lector  tt 
Corims  Christi. 

Very  respectfully,  your  obedient  servant, 

F.  Oppikofer,  Auitiant  JCrtgineer, 

Capt.  Ki)OAR  Jadwin, 

Corps  of  Kwjirwers. 


U  II. 
IMPROVKMKNT  OF  HARBOR  AT  BRAZOS  8ANTIA(iO,  TEXAS. 

No  work  was  done  during  the  fiscal  year. 

Project  for  expenditure  of  available  funds  was  Hu])mitted. 

Inspection  of  the  harlmr  was  made  and  specifications  for  dredging 
prepared.    . 

It  is  proposed  to  expend  the  available  funds  in  dredging  the  <*hannel 
from  the  entrance  to  tne  wharves  at  Point  Isabel. 

The  importance  of  this  port  is  incre^ising.  It  is  generally  expected 
to  receiveagreat  impetus  through  the  opening  of  the  St.  Louis,  Browns- 
ville and  Mexico  Railroad  which  has  l>een  just  completed,  and  which 
connects  Brownsville  and  Point  Isabel  with  the  general  railroad  systems 
of  the  country,  and  from  the  construction  of  linksof  railroad  in  Mexico, 
rendering  Brazos  Santiago  nearest  port  for  large  section  of  Mexico. 

Total  amount  expended  on  this  improvement  to  June  30,  11K4. 
*192,714.(U. 

Moyiey  stntement. 

July  1,  1903,  balance  unoxi)ended $54,836.M 

June  .'W),  UKM,  amount  cximmkUmI  during:  liH<'al  year,  for  works  of  iniprove- 

niont TA.  4S 


July  1,  UKM,  lialancc  um'X|K'n<UHl 54,  7H5.  :{9 

July  1,  HH)4,  outstan<lintf  liabilities 40.  U» 

July  1 ,  liKM,  balance  available M,  74r>. :» 

Aincnint  that  can  1h'  profitably  exj)end(Hl  in  fis<'al  year  cn<lin^  June  .'W, 
HHW),  for  works  of  improvement,  in  addition  to  the  balancre  unexpen<le4i 
July  1,  IIHM 400,000.00 

Submitte<l  in  compliance  with  re<|uin*ments  of  Hundrv  civil  act  of  June 
4,  1S97. 


ARSTR.\(T  OF   ArrROIMUATlONS. 


Rv  act  approved —  I»v  a«'t  appn)ve<l — 

June  14,  ISSO ?!»."),  UK)  •      '     Aujrust  5,  ISS<) $;^7.  fiOO 

March  .'i,  ISSl 7r>,  (KM)  Au^nist  11,  ISSS l>5,  HiHi 

Aupust  2,  1SS2 <M),  (KX)  ' 

July.'),  1SS4 1>5.(KK)  i  T«»tal 247, 5lX) 


COMMERCIAL   STATIHTIO*. 


No  <»ommercial  Htatifitit^  for  the  fitkid  yi*ar  endinj;  June  .*50,  1JH>4,  cMuld  iKMtluained. 
In«juiriert  bv  letter  wen*  luocie,  but  no  replies  have  l>een  receiv»il  up  to  Jam*  30. 
1904. 
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CONTRACTS  IN   FORCE  DURING   FISCAL  YEAR. 

Contractor:  Henry  Clay  Ripley,  Ann  Arbor,  Mich. 

Character  of  work:  Jetty. 

Rates:  Small  riprap  placed  in  the  jetty,  $3.75  per  ton;  lai^  riprap  (granite) 
placed  in  the  jetty,  ^.60  per  ton;  large  nprap  obtained  in  the  qoanying  of  small 
riprap  placed  in  the  jetty,  $4.25  per  ton;  large  block  placed  in  the  jetty,  $5.10  per  ton. 

Date  of  approval:  April  20,  1903. 

Date  of  beginning  work:  July  23,  1903. 

Date  of  expiration:  Time  limit  extended  to  August  31,  1904. 

Contractor:  Moore  &  Sieber,  Texas  City,  Tex. 

Character  of  work:  Removing  portion  of  old  Government  jetty. 

Rates:  $46,000. 

Date  of  approval:  May  13,  1903. 

Date  of  beginning  work:  Aug^ust  23,  1903. 

Date  of  expiration:  Time  limit  extended  to  August  31,  1904. 

COMMERCIAL  STATISTICS  OF  ARANSAS  PASS,  TEX.,  FOR   FISCAL  YEAR  ENDING  JUNE  30,  1904. 


Articlefl. 


Cotton  (2, 070  bale«) . . . 

Hides  and  skins 

Wool 

General  menrhandifle . 
Lumber 

Total 


Quantity. 


Tona. 

617.5 

62.6 

12.5 

1.003.0 

13.816.0 


16,401.6 


Approximate 
value. 


$124,200 

7,850 

8,750 

646,932 

165,792 


947,024 


REPORT  OF  MR.    F.    OPPIKOFER,    ASSISTANT  ENGINEER. 

Tarpon,  Tex.,  July  i,  1904- 

Captain:  I  have  the  honor  to  submit  the  following  report  on  progress  of  the  work 
at  Aransas  Pass,  Tex.,  for  the  fiscal  year  ending  June  30,  1904: 

The  depths  over  Aransas  bar  have  varied  greatly,  from  9  feet  in  1862,  9}  feet  in 
1871,  7  feet  in  1875,  to  8i  feet  in  1887. 

The  minimum  depth  in  the  thalweg  is  about  the  same  as  last  year,  14}  feet.  Con- 
siderable scour  has  taken  place  along  the  south  edge  of  the  work  under  construction. 

The  pilots  can  bring  over  the  bar,  in  ordinary  high  tide  and  with  fair  weather, 
vessels  150  feet  long,  drawing  10  feet.  Vessels  longer  than  150  feet  would  have  to 
draw  less  water. 

The  usual  range  of  tide  at  Aransas  Pass  is  1.1  feet,  although  during  times  of  storm 
this  may  be  increaijed  to  four  or  live  times  that  amount. 

OPERATIONS   during   THE  FISCAL  YEAR. 

H.  C.  Riplev's  plant  consists  of  two  barges  and  one  tug,  the  barges  being  equipped 
with  derrick,  hoiHting  gear,  etc.  Actual  operations  on  the  contract  were  commenced 
August  18,  1903.  Up  to  and  including  June  30,  1904,  the  following  amounts  of  rock 
were  put  in: 

Small  riprap,  20,843.71  tons,  at  $3.75 $78,163.91 

Large  riprap  (limestone),  3,261.25  tons,  at  $4.25 13,860.30 

Large  riprap  (granite),  11,1^)9.27  tons,  at  $4.60 51, 516. 63 

Large  blockH,  809.31  tons,  at$5.10 4,127.48 

Total 147,668.32 

In  addition  to  tliis  expenditure,  there  are  yet  to  Ixj  taken  into  consideration  the 
exf>enscH  for  inspection  and  superintendence. 

Alxjut  tlire<»-fourths  of  the  contract  has  been  completed,  2,200feetof  nprap  mound 
having  been  built  to  mean  low  tide,  2,100  feet  being  protected  by  sloi)e  rock,  and 
500  feet  completed  with  crest  blocks. 

Actual  operations  under  contract  of  Moore  &  Sieber  began  August  22,  1903.  On 
Septeml)er  2,  1903,  the  dredge  baiye  burned,  being  a  total  loss.  No  further  work 
was  done  until  Januar>'  30, 1904,  when  operations  were  again  resumed.  Contrat^tors* 
plant  consists  of  scow-built  dredge,  equipped  with  pump,  small  derrick  for  hoisting, 
machinery,  and  quarters  for  force  of  men. 
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COMMERCIAL   STATISTICS. 

These  will  \ye  forwarrled  sis  soon  as  received  from  the  deputy  customs  collector  at 
Corinis  Christi. 

Very  respetitfully,  your  ol)edient  sen'ant, 

F.  Oppikofkr,  Amsiant.  Engineer. 

Capt.  Edgar  Jadwin, 

Carps  of  Enf/inc^rs. 


U  II. 
IMPROVEMENT  OF  HARBOR  AT  BRAZOS  SANTIAGO,  TEXAS. 

No  work  was  done  during  the  fiscal  year. 

Project  for  expenditure  of  available  funds  wjis  submitted. 

Inspection  of  the  harl)or  was  made  and  specifications  for  dredging^ 
prepared.    . 

It  is  proposed  to  expend  the  available  funds  in  dredging  the  channel 
from  the  entrance  to  tne  wharves  at  Point  Isabel. 

The  importance  of  this  port  is  increasing.  It  is  generally  expected 
to  receive  a  great  impetus  through  the  opening  of  the  St.  Louis,  Browns- 
ville and  Mexico  Railroad  which  has  been  ]ust  completed,  and  which 
connects  Brownsville  and  Point  Isabel  with  the  general  railroad  systems 
of  the  country,  and  from  the  construction  of  links  of  railroad  in  iVlexico, 
rendering  Brazos  Santiago  nearest  port  for  large  section  of  Mexico. 

Total  amount  expended  on  this  improvement  to  June  30,  1904, 
*192,714.()1. 

Mtmey  sUttement. 

July  1,  19a%  balance  unexpended $54,836.84 

June  30,  1904,  amount  expendwl  during  fiscal  year,  for  works  of  improve- 
ment    51. 45 


July  1,  1904,  l>alance  unexpended 54, 785. 39 

July  1,  1904,  outstanding  liabilities 40. 00 

July  1,  1904,  balaiKHi  available 54,745.39 


Amount  that  can  be  profitably  expende<i  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexpended 
«     July  1,  1904 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
{    4,  1897. 


ABSTRACT  OF   APPROPRIATIONS. 


By  act  approval — 

June  14,  1880 $25, 000 

March  3,  1881 75,000 

August  2,  1882 60, 000 

July5,  1884 25,000 


By  act  approvcil — 

August  5,  1886 $37,500 

August  11,  1888 25,000 

Total 247,500 


COMMERCIAL  STATISTICS. 


No  commercial  statist icrs  for  the  fiscal  year  ending  June  30, 1904,  could  Ix^  obtained. 
Inquiries  by  letter  were  made,  but  no  replies  have  lx*en  receive<l  up  to  June  30, 
1904. 


Ai-rK!fnix  r — rxpiirt  <>k  rAPTAiif  jadwin.         80i:) 

Tliin  l«tt4«r  n*|M>rt«  after  diwcrilMn^r  the  then  condition  of  the  river, 
Htiites: 

Kmiii  tli«*  aUivo  fa<*tii  it  woiiM  aptniir  tliat  by  rl<<«ring  nut  th«*  rivor  a  tuiviicitifiii 
<i( ;{ («tt  at  l«iw  Hatt*r  omltl  In*  <>l>t«liMMl.  Tliii*  w<hiIi1  iimlmihliillv  In*  valiiablv.  an«l 
iiiitflit  imliKv  <«r  rn<Al4»  a  oiniiiit^v  on  tli«*  rivi*r,  aihI  alj«>  by  i^»tii|«*titi4iii  ib^-iviiPt* 
(n'tkfht  niti-a.  Init  f*n<*b  a  <^»iiiiii<*r«v  m«Hil«l  nN|tiin*  inipnivc*iiH*titj«  at  t^H*  iiiiMith  <if  ili«* 
ri\iT.  At  iirfM'tit  th«*n*  an*  n«>  fa4*iliti««  for  mirb  a  tmli*.  ai*  tin*  i*iitram*«ii to  Aniti*qi« 
I'll***  un«l  Niiitiipinia  flay  art*  tiot  in  a  omdition  to  invitt*  rttniiiM'rativt*  navipiti«>n 

Thr  nUivi*  f^tateinent  applies  to-diiv  with  iNitial  f<»rc«*  a^  in  lv.C>. 
<tiia4iiihi|N*  Kiver,  if  iniprovtHl  an  otitfine^l  in  tne  item  alM>ve  i|iiot4sl 
frtini  th«*  river  niul  harUir  a4*t«  would  f<»nn  an  imilattHl  wat4*rwHy. 
Siiilalib*  vi*x*4*ls  that  t^oiild  protitahly  iiavi|nite  it  could  not  );et  fn»ni 
itM  iiiuutli  to  a  |Mirt  where  their  carifoen  <*oul4l  In*  transferred  t4i  «N:«*an- 
ifoiti^  \  i*<»*«<*U.  Surh  iiavipition  ms  niij^ht  In*  deveh>|M*d  would  then^fon* 
In*  wry  Nniull  inaniotint«and  the  t*ff4H*t  <»f  Mich  iinpnivemeiit  on  f n*i);ht 
rat*'**  and  «»th«*rHiM>  <T4»iild  In*  hut  slight  and  out  of  pn>|M>rtion  to  the 
ex|M*ndilnr«*  that  would  In*  involved. 

Ki»r  till*  uImivi*  n*a.*Min!«  I  U*iA  <*on^«tnline<i  t4i  n*|Mirt  that  the  cont4*in- 

plati'il  iniprovmient  of  <fuadalu|N«  Kiver  is  not  warrant4Ml  uiuk*r  pn*^*nt 

t*«)n«litioh*». 

•  •••••• 

Vrr\  rr*»|HN*tfiillv«  vmir  oiNMlieiit  M*rvant, 

C\  S.  Ki«;ii^., 

Iiri^^  (ti*n.  il.  h.  (iii.l.KM'lK, 

/  'A  /*  f' «» f  Hfuthu  w  r/t,  /  .  >'.  .  I . 
rriiniu^h  tin*  I>i\iMioii  Kn^imn^r. ) 

(rirvt  ln«1iirM>Birtii  J 
(^KKIC'K    |)|V|HloN    KnoIMKKK«  (fl'I.K    I>|V|HlO>', 

Ki***|M*«*t fully  forwanhni  t4i  the  (*hief  f»f  Kn^itM*ort*«  rnit4Hl  Staten 
Arni\.  roiirurriii^  in  the  opinion  of  tin*  di<«trii*t  en)rinei*r  ofti4>«*r  that 
(iuii*lHlu|M*  Ui\i*r.  'IVxa^,  im  iHit  worthy  of  iinprovi*nu*nt  hy  the  (leiieral 
(fo\rrniuent  untier  pn*M*iit  t^trnditiouM. 

II.   M.    At»AMS, 

t)KKiri:  C'liiKK  OF  Kn'oinkkkm.  W  S.  vVkmv. 

Juut  //,   1191  t,l, 

K«**.|M-rtfully  rrf«*rn*d  to  the  lioardof  Kn^iiM*4*n*  for  Kiven«iind  llar- 
Uirn  « i»n*>iituti*4i  by  S|N*<*ial  Orden*  No.  24,  llettiii|uarters,  i  4iq>f«  of 
Kn^Mii«*«'r**,  M*rifH  of  P.Nfj.  ft  »r  confide  rat  ion  and  rt*couini«»udation. 

|T\  i-oiuniand  of  Hri|r.  (ten.  (tillei«pie: 

A.  Ma(*kkk/.ik, 

tTbint  itiiVmroirtil  J 

IU»AKI>  OP    KsotNKKKM   mK    KlVKRri  ANO    llAKIWlKh. 

Wtinhimjtim^  iK  i\^  July  ^1^  lUm. 

K«***|H*rtfull\  n*turn«*«itotiM*l*hief  of  KnifineensrnitA*<tStat4*i4  Arinv. 

Tbt*  l(«iHnl  of  Kn)^iiH*«*rn  for  Uivern  anallarUirH  han  cun.sidered  tfie 

within  rt*|N)rt  i>f  tin*  dintrict  officer  on  a  prvliiniiuiry  ciaminatiou  of 


T.   .Vm   .  \  ••".  •■-  •■-•^    .".7  .:  V>  r..'.rJ:L.  'S**^:^  c«i.  i.:«:t*  su.i  .-irj  r.    4  -.  -• 

''*'"  ...  .,.  _  ^-  -^^  ^  -  ^  _  •  . 

/  '    't^'n.  '  '"T       ',   ■•      *'  •   '■■.•    ■4"'ti  -■■I'    •^fk..*"'^   '  ^"^     '"••'•1       '.- •   '  ^1*.'    .  ^  *•'%  • 

fro.'..  •:..'-  :;.o  ,r'.  of  V'.-  rlv<-r  to  Vxt^rli  'i"«y-:  ::4  mil-e^--  ar-«i  rsat  .: 

.;/.  'I  :,'■  ^  t  .urin,  <.;>:  kiv-r  'rEtpti^—  ir.l«>  a  *r.Ali*>»  arm  of  Sun  Antor.-* 
Iv.f.  'I:;i-  'Av  ha."  ;.o  'iir'rf.t  cor*r.*r».t :or.  with  thr  '.tulf.  li^tw^^r.  :t 
;iri  i  K-j/irit-  "•'^r.to  Ij^v.  whi.h  «-or.r:*^?t-  with  MALis;;»>ni^  Hsty  wi 
Ut*!.'t-  ^uru'^^ju  i'jt--  ( ln'. 'a\\*  9  with  t'r.*-  Ouif,  ih>=-re  >  a  wid**  <->h*<ciI  jii»-n.v»i 
S-.  at  r.;irr'rA  '  fiJiri/.'-l  of  »-.ri'-*-rtairi  ^rpth.  A  similar  &iC  lz»r>  ri»rtwe»*c 
r'afi  Ari»//r,:o  iJjiv  ar/i  the  Jidjiw-^rril  sirn;  uf  Arar;*«L-  Bay.  l'nl«>s*'-  a 
r-fiarjfi*-!  a/:ro--  on'-  of  tfj'-^r  flat-  -hould  r»=r  pp>viiini,  traffic  on  th«*  r:\»'r 
'oi.M  tifi'i  outif-f  \ry  rail  Jilon^  Th*-  .**an  Antonio  aTid  Aran«<L*«  P*v 
kail-/.iiv  rro--4--  th«-  riv»-r  at  T'ji^-ro.  thf-  NVw  York.  Trxa?  and  Mexii-an 
lt:iilv.Hv  at  \\*:\ur\^.  and  th*;  Gulf.  \\V*t»-m  Tt-xAf  and  Pacitir  Ka:lwa\ 
rofifi^'t-  tJj'-*'  two  pla'-e-.  {/HralKrlin^  th»*  -treani.  The  I'Wject  of  th»- 
iffipfov<rrn«-rit.  -o  far  a-  the  y^^-ople  of  Victoria  are  ci">mvrncd.  i-  to 
^<<ijr«-  ••■AJit^-r  rat''""  to  that  pla<-<'.  It  \>  i^xidi-nt  that  this  t.-an  *• 
iit'n,tu\t\\'\iiA  only  hy  ext«Tidinir  the  iniproveinent  !•»  the^tilf.  and  it  i* 
'louhtfiil  wh«'th«'r  ii  f'liannel  .*>  feet  d»'«'p  would  luivt-  any  niark»-«l  f'ff»vi 
upon  raf*'-.  In  the  ah-<'nee  of  a  erinii«*f:tion  with  the  C.iulf,  river  lratii<' 
wouM  \tt-  ar  t|j«'  [n«"py  of  th<'  railroad-. 

.\\tyv*f\\u\'.i\t'  f  tiinat<'-  of  th**  ro-t  of  t-rrtain  psirt-  of  the  work  nr* 
foii/i'l  in  tli<-  r«ji«irt  of  th<'  pn-liniinary  «-\:iiniii:itioii  imnif  in  l^'M. 
'IliN-.  ii  I-  «-tiiiiat<''l  iliar  it  would  eo'-t  in  tlir  ni-iirh*M»rh«HHl  «»f  *4i'.'*"" 
to  r»'fno\«-  till-  I  alt-  Ih-Kiw  Vi^-toria  and  alM»ut  ^1.*io.«nn»  to  pnividr  :i 
'  liann'l  to  I'a--  ('a\allo.  .Mention  i-  liki-wi-r  mad**  of  lln'  f:i«l  that 
iIm-  niainti-nanrj-  of  a  channel  in  .Mi'^^-irin  liay  would  h»'  •*X|h*iim\  »•. 

A-  ajiiM-:'.!-.  from  -tatcnM-nt-  furni-herl  hy  ii)t«*re>tril  paiti«'>  th»-  pro- 
00  al  toiiM|)ro\c  till*  (iiiadalup<*  dor^  not  inn*!  with  unaiiiin«iu-  favor 
in  the  lorality.  It  i-  fonti-nrh-d  f»y  -onir  that  if  the  rivrr  i-  «*h'arfd  it- 
low  uati-r  -lopi-  and  hvel  will  hf  n-rlured  and  it-  capaeity  for  irriinit- 
ifii/  ri'<-  fjj'M-  dirnini'-lH'd. 

In  \'\i-\\  of  all  tin*  fai-t-  tin*  Iii)ard  roncur»*  with  the  di-trirt  otfii-tT 
and  tilt'  di\  i^ion  t'u*s'\ur*'y  in  llir  opinion  that  it  is  not  desiniMe  at  tiic 
pr'<'-i-nt  tinii'  f(»r  the  I  nited  Statr-  to  undertake  the  iinprovrnient  of 
till-  f  iuadalu|M'  liiv«'r. 

For  tli«*  Hoard: 

II.  K.  noix:KS, 

Si  n tor  J/'  iiJk r  J */*» *<»  tit. 
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U  14. 

PUKI.IMINAKY  KXAMINATIUN   oF  CIIANXKL   HCTWKKX    M\TA4f4»RUA 

ANI>  LAVACA  HAYS,  TKXAS. 

il'ntittM  III  lliiu*-  !»••«-   Nil.  !•«(.  Plftjr  «-l«lilh  r«rtiffn'w.  ifOHid  ■rwlt<i  ) 

WaK    I>KrAKTMKST, 
OKKirK   OK  TIIK  ChIKK  t>K    Kn<*INKKICM, 

Slit:  I  Imvi*  tin*  hoii«»r  to  Huliiiiit  lirr«*wilh  rr|Mirt«  <liit«'<l  .liim*  17. 
U»«»:i,  h\  <  «pi.  (\  S.  Kirln*,  ('or|H  of  Kii^iticH*rH«  cm  |>n*liiiiiimry 
rxaiiiiiuititMi  of  MiitapmlH  liny  iind  Ijiivhc*ii  Dhv,  T<*xa.s  ^illi  a  view 
to  MM'uriii^'  a  <*lmiiiH*l  *J  f«M*t  in  (l<*|itli  and  1<H)  frH  in  width  U*tW(»4Mi 
^ai<i  Uivh.  Tin*,  rxainination  wa.**  niaiit*  in  |mrMuaiu*i*  of  a  nM|iiirf^niont 
in  till*  i-i\«*r  and  liarU»r  art  of  •Iiiim*  1*1.  P.Hrj,  and«  for  n>aM>n!«  |nv«Mi, 
(  aptaiii  Kirlir  i^of  tlir  «>|»init>n«  oonrtirnul  in  by  tin*  di\i^ioiirn^in«'or« 
Ijriit.  (*<>l.  II.  M.  Adaiii;^.  (\ir|»!«  of  Kn^imH^rs.  that  tlu'  l(N*ality  i** 
not  H<irtliv  of  inipn>v«*iiient  hv  tho(ic*iit*nil  (fovt*rniiH*nt  in  tin*  man- 
nrr  |>n»|M»HM|. 

Thin  ii'imrt  lia.^  \h^*\\  n»viowiMl  liy  thr  lionnl  of  Kni;in(*4*i>%  for  Kivrrs 
aiiti   llarUipH  iiiidrr  tin*  provi;«i<»nH  of  Mvtions  \\  aiiu   14  of  tin*  aU>v<* 
in«*iili*»iirii  art,  and  thi*  lUtanl  ronrludoj<i,  for  nMiMHiH  stat«*d  in  its  n^|Mirt 
of  Julv  iM«  r>':(.  that  it  is  not  drMraldo  for  tht*  rnit<*il  Stato-*  at  thi* 
pii'M*iif  tiiiK*  to  nnth'rtake  thi.*«  work. 

I  roiniir  in  lh«*  o|iini«»n  <»f  thi*  lUmnl. 

ViTv  r«'«*|NNtfull\\  vour  oUsli«*nt  M*r\'ant, 

(f.   I^  (tllXKHl'IK, 

lion.  Kl.llll     \iinn. 


i:KI*tii:r  nr  r.%IT.  <  .  k  Uini^U  Oi|(1*h  ok   KN«ilNKKK^. 

rMIK.h   StaTK-H    Kn<JI\KK.U  OKKirK, 

h**i/r*sfitn^    Ttx,^  •/tin*    77,  H^fJ, 

ti»:M.it\i  :  In  < oni|»liaiMM*  with  cirnilar  h*tti*r  datini  Otiiiv  (*hi<*f  of 
FjiL'tiMir**,  .lunr  *j:t,  !>>!'.  I  hav«»  th«*  honor  to  Mihinit  thi*  following; 
ri*|»«>it  of  |>n  liniinary  <*\aniiiiatioii  of  a  iJiannol  U*t\ir«*n  Mata^inla 
li:i\  and  l^ixma  li:ty.  a^  nM|iiin*<l  t»\  fht*  f«dliiwin^'  it«*ni  of  thr  rivt*r 
and  hatlNii  mt  a|»|»r«»\iMl  •Iiiih*  1^(,  \*Mf*J: 

M.tt.i/'r.ln  IU\  all' I  |ji\iiiii  Wax.  «ith  11  \ i«*«  U*  Mvtiriiii;  a  f-liArin«*l  iiiim*  f«n*l  in 
•!•  I'tli  .tii-l  <ri«'  )i'iti>ir«-<l  f*"*  t  til  Hi'hh  iN'tw*"*'!!  aAiii  lifiy* 

MaliiL'<Hda  and  I^i\a«*:i  Uu**  an*  r*hown  on  rnit4*<i  Statri«  (*oiu*t  and 
tff'<Nh*ti<'  Sur\ry  rhart  No.  :^*7.  Thi^  rliart  ^how**  that  a  rhanntd  *•* 
f«-«(  dti  |i  tlir<iu;,di  I'a-H  (  avallo  (finniH-tji  tho  linlf  of  M€*xi«*«i  with 
MalnL'<>ida  l^i\«  though  tin*  (h*|>th  of  thi><  rhanmd  i«»  n^Mirttni  hy  liM-al 
sailiiMj  in:i'<ti-rH  to  \ar\  fr«»iii  tiiiu*  to  tiiin*,  fN*<-aj«ionally  ladn^  ntliictHl 
to  7  f«  *i ;  thriin*  a  d«*|ith  of  lo  to  11  f<*<*t  it  ^liown  t4i  thv  iipiN*r  iMid 
of  M:itat:«»tda  lia\.  Hhimlin^  to  h  f«*4*t  f(»r  alMiut  *J  iiiih*«*  until  Sand 
INiiiii  riM'f  i<»  ri*a4')H-<l,  arrosr*  nhirh  a  «'haiin<d  In  fi*4*t  cl<*<*ti  ii*  ^hown; 
tbi*n«  r  for  aUiiit  .'t|  niilc^  aon^^^  h>wi*r  Liivacti  Iky  a  deplli  uf  7|  foei 
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''the  Guadalupe  River  from  light-draft  navigable  water  in  San  Anto- 
nio Bay,  first,  to  the  city  of  Victoria,  second,  above  said  city  to  a  point 
whence  navigation  may  be  feasible  and  desirable,"  the  indorsement  of 
the  division  engineer  tnereon,  and  all  other  data  available,  including  a 
large  number  of  letters  from  interested  parties,  some  advocating  and 
some  opposing  the  proposed  improvement. 

The  reports  of  three  previous  preliminary  examinations,  to  be  found, 
respectively,  on  page  924,  Annual  Report  Chief  of  Engineers  for  1875; 
on  page  1577,  ibid.,  for  1889,  and  on  page  1826,  ibid,,  for  1895, contain 
information  as  to  the  physical  characteristics  of  this  stream  and  as  to 
its  obstructions.  It  appears  that  by  the  removal  of  rafts  and  snags, 
and  by  dredging,  it  would  not  be  difficult  to  secure  a  3-foot  channel 
from  the  mouth  of  the  river  to  Victoria  (about  34  miles),  and  that  it 
might  be  feasible  to  carry  such  a  channel  to  Cuero,  26  miles  farther 
up.  The  Guadalupe  River  empties  into  a  shallow  arm  of  San  Antonio 
Bay.  This  bay  has  no  direct  connection  with  the  Gulf.  Between  it 
and  Espiritu  Santo  Bay,  which  connects  with  Matagorda  Bay  and 
thence  tnrough  Pass  Cavallo  with  the  Gulf,  there  is  a  wide  shoal  pierced 
by  a  narrow  channel  of  uncertain  depth.  A  similar  flat  lies  lietween 
San  Antonio  Bay  and  the  adjacent  arm  of  Aransas  Bay.  Unless  a 
channel  across  one  of  these  flats  should  be  provided,  traffic  on  the  river 
could  find  outlet  by  rail  alone.  The  San  Antonio  and  Aransas  Pass 
Railway  crosses  the  river  at  Cuero,  the  New  York,  Texas  and  Mexican 
Railway  at  Victoria,  and  the  Gulf,  Western  Texas  and  Pacific  Railway 
connects  these  two  places,  paralleling  the  stream.  The  object  of  the 
improvement,  so  far  as  tne  people  of  Victoria  are  concerned,  is  to 
secure  ''water  rates"  to  that  place.  It  is  evident  that  this  can  be 
accomplished  only  by  extending  the  improvement  to  the  Gulf,  and  it  is 
doubtiul  whether  a  channel  3  feet  deep  would  have  any  marked  eflfect 
upon  rates.  In  the  absence  of  a  connection  with  the  Gulf,  river  traffic 
would  be  at  the  mercy  of  the  milroads. 

Approximate  estimates  of  the  cost  of  certain  parts  of  the  work  are 
found  in  the  report  of  the  preliminary  examination  made  in  1894. 
Thus,  it  is  estimated  that  it  would  cost  in  the  neighborhood  of  $42,000 
to  remove  the  i*aft«  below  Victoria  and  about  $150,000  to  provide  a 
channel  to  Pass  Cavallo.  Mention  is  likewise  made  of  the  fact  that 
the  maintenance  of  a  channel  in  Mission  Bay  would  be  expensive. 

As  appears  from  statements  furnished  by  interested  parties  the  pro- 
posal to  improve  the  Guadalupe  does  not  meet  with  unanimous  favor 
m  the  locality.  It  is  contended  by  some  that  if  the  river  is  cleared  its 
low-water  slope  and  level  will  be  reduced  and  its  capacity  for  irrigat- 
ing rice  fields  diminished. 

In  view  of  all  the  facts  the  Board  concurs  with  the  district  officer 
and  the  division  engineer  in  the  opinion  that  it  is  not  desirable  at  the 
present  time  for  the  United  States  to  undertake  the  improvement  of 
the  (juadalupe  River. 

For  the  Board: 

H.  F.  HoTXJES, 
Major ^  Corps  of  Eiiaim^ers^ 

SenioT  Memher  Present, 


£ 
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It  HcentH«  thcroforp«  cxoeediiiKly  duublful  if  lower  ratOH  than  the 
alM)Vo  would  apply  lM*twiH'n  Port  llavaca  aiid  (falv<>8ton  Nlumld  the  pro- 
|MitMMi  iiiipn>v<Mii«*nt  l>o  iimdr. 

Tlu*s4*  ^lt4^•<•  liowpvor^  would  ffotiorally  Im*  \vtfH  than  th<Ho  at  nrc^ont 
in  foHM*,  and  the  tiital  annual  navini^  on  tho  freight  affected  nii^ht  lie 
enou^^li  to  warrant  HU(*h  an  improvement  were  then*  no  oilier  rin*uni- 
fttanrr:^  to  mnsider. 

Then*  !.*««  however,  an  alternative  proiKwition  alrtnulv  liefore  i\m- 
re.Hf4  which  if  a<lopte<l  would,  in  my  ]ud|niicnt,  n*Hult  in  lower  mteM 
M*tween  Port  I^avaea  amKtalveston  than  could  In*  obtained  f«hould  the 
improvement  now  under  (^onnideration  lie  made. 

This  alt4*rnative  pn>|MiHilion  in  that  for  a  canal  6  feet  deep  and  (M) 
fe«*t  wide  from  I>onaldsonville,  I41.,  to  the  Kio  (tmnde,  and  wan  orifn- 
nally  n*|M>rt(Hl  on  in  1h75«  copy  of  the  repiirt  lieinir  printe<l  on  ftifC^ 
s7ti  ct  MM].,  |^irt  1  of  the  Annual  Kefiort  of  the  Cliief  of  Knirineem 
for  !h75. 

Thin  re|M>rt  i*ontemplate.H  a  sheltered  waterway  navinhle  in  nearly 
all  HCHthcrN  liy  flHtlM>ttom<Hl  MteamlMiatH  and  liarKeti  of  much  f^reateV 
carrying  «-a|Ni«*ity  tlian  c<Nii«tin^  m'iMMmerM  adapt^Hi  t4>  S>-f(M)t  channeK 
TninH|Nirtation  c-ont^  by  Huch  a  waterway  <*ould  hardly  excee<l  2  millM 
|M*r  14111  mile,  which,  includin^f  innuranct*  ami  «*ontinf^neieK,  would  ffive 
a  rate  lN*twi^n  H5  and  5o  c^entu  |ier  hale  on  (*otton  from  Port  l^avaca  t4> 
(talvestitn.  <»r  from  I^ke  (*liarleM  to  (talveMton. 

In  view  of  the  ^n*at  mlurtion  in  ccint  of  drrtlipni;,  thin  canal  would 
cost  far  IcK-  t4>  <lay  than  wai*  e^itimated  in  |h7A.  An  improvement  of 
thi««  rhanu'tcr  would  );ive  Port  Ijiva«*a  materially  lower  raten  than  the 
impruvcment  now  pro|M»rted.  It  would  alno  ^ive  Kimilarly  low  rat«N 
to  till  intcriiHMiiHte  |Miintii«  whenmM  the  benefit  of  tlie  impnivement  now 
pn»|Mi<M*ii  would  Ih*  very  larjfidv  concentmted  at  Port  I^avaca  ahine. 

Improvements  for  in^ean  traAic  of  U^hh  than  |H  to  t^»  feet  depth  €*an 
Iwnllx  \n*  cotiHiHtcntly  re<*ommende«l  when  an  alternative  impmvement 
(»f  the  iiImixi*  rharmier  im  aln«ady  under  ctHinideration.  KxiKtin^  ratei* 
from  I/ikc  ( 'httrle.*«  to<  inlventon  when  «*om|ainH{  with  pniliable  rat^ni  via 
Hurh  a  canal,  and  when  it  \h  al*Mi  conniderrd  that  $51K.%<Ni  ha;*  nln^ady 
Inhmi  appnipriati'd  f«>r(*ah*aMieuand$^(^,tlHl  in  yet  mNMlinl  there,  make^ 
a  nimilar  improvement  for  Port  Iiava«ti,  even  at  leiw  c^mt,  of  douUful 
advi^tability. 

In  \  icu  of  «||  of  the  above,  therefore,  I  feel  (Nimfielled  to  report  that 

in  my  opinion  the  channel  lietween  Mata|^»nla  flay  ami  I^ivai^a  Itey  is 

not  at  the  pn*Hi»nt  time  worthy  of  impnivement  by  the  (teneral  (tov- 

emment  in  the  manner  proposed. 

•  •••••• 

Yerv  n»»|HM'tfullv,  vour  olNnlient  iien*ant, 

C.  S,  Rich*, 

\\f\^,  <ten.  <f.  L.  (fiixmnK, 

i*hi*f  Iff  Kntiiutf^m^  f\  S,  A» 
(Through  tlie  Hivirtion  Kn^ineer.) 

(nf«4  ItfliifwflMrttt  1 

Ornt'K  DiviaioN  Knui!«kp.r,  <fn.r  DmaioN, 

KeH|HH*tfully  forwanled  to  thi*  (*hief  of  Kn|pneerH«  Tnited  States* 
Army,  concufrinf^  in  the  opinion  of  the  district  eoiftiieer  officer  that 
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the  channel  between  Matagorda  Bay  and  Lavaca  Bay  is  not  at  the 
present  time  worthy  of  improvement  by  the  General  Government  in 
the  manner  proposed. 

H.  M.  Adams, 
Li^nU'  6W.,  Corps  of  Engineers^ 

Vvimion  Engineer. 

[Second  indornemcnt.] 

Office  Chief  of  Engineebs,  U.  S.  Army, 

June  ^4,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Cohmel^  Corps  of  Engineers. 

[Third  indonement.l 

Board  of  Engineers  for  Rivers  and  Harbobs, 

WashingUm^  D.  C.y  July  Sj^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  the  preliminary  examination  of 
"Matagorda  Bay  and  Lavaca  Ba}'  [Texast,  with  a  view  to  securing  a 
channclO  feet  in  depth  and  100  feet  in  width  between  said  bays,-'  the 
indorsement  of  the  division  engineer  thereon,  and  other  data  available. 

The  intent  of  the  act  must  cover  an  investigation  into  the  desirability 
of  a  channel  from  Port  Lavaca  Bay  to  the  Gulf  of  Mexico,  since  a 
channel  simply  connecting  the  two  hays  would  serve  no  purpose  what- 
ever. The  distance  from  Port  Lava<a  to  the  Gulf  is  aliout  25  miles. 
The  latest  information  as  to  depths  in  Pass  C^avallo  and  these  bays  is 
shown  on  Coast  Survey  Chart  No.  207,  which,  however,  is  not  of  roc<»nt 
date.  It  appears  from  this  chart  that  dredging  would  be  re(|uirtKl 
throughout  the  upper  9  miles  of  the  distance  ))etween  Port  l^ivacaand 
the  Gulf.  The  cost  of  obtaining  the  re(|uired  channel  would  proliably 
not  fall  short  of  If  iO<j,(K)().  The  cost  of  maintaining  a  (*hannel  4»xca- 
vated  through  flat  sand  bays,  in  water  subject  to  tidal  influence  and  to 
irregular  oscillations  due  to  wind,  would  l)e  considenible.  The  channel 
at  Pass  Cavallo,  in  which  a  depth  of  9  feet  is  shown  on  the  map,  is 
reputed  to  be  varia})le  in  depth  and  jK)sition.  It  would  be  impractica- 
ble to  estimate  from  existing  data  the  cost  of  securing  and  n)aintaining 
a  9-foot  entnince  channel. 

The  provision  of  an  improved  channel  from  I*ort  I^jivaca  tothe(iulf 
would  no  doubt  effect  a  reduction  of  freight  nites  In^tween  that  |K>int 
and  (xjilveston,  but  of  just  how  nmch  is  uncertain.  Nine  feet  is  not  a 
suthcient  draft  to  develop  a  large  traffic  to  be  carried  on  in  vessels 
which  must  navigate  outsiue  waters  in  comp<^tition  with  existing  trans- 
portation facilities  in  this  I(K'ality. 

The  present  and  prospective  commerce  of  Port  I^avaca  is  small.  The 
Board  In^lieves  that  the  cost  of  the  improvement  siM»ciiied  in  the  act 
would  Ik*  out  of  proportion  to  the  i*esulting  commercial  InMiefits,  and 
concurs  in  the  opmion  of  the  district  officer  and  division  engineer  timt 
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it  ill  not  doHiimtile  for  the  United  SUiteH  at  the  praiont  time  to  under- 
take the  work  of  Heonrinff  ^^  a  channel  9  feei  in  dnpth  and  KHi  feet  in 
width  *'  hetween  Malagoraa  and  Laraoa  hajn. 
For  the  Board : 

il.  F.  HOIIOBK, 
lAl/^T,  OpTpft  of  KnoineiTn^ 

AmitfT  MtfiiOtrr  JWstmi. 


U  IS. 
I'KKUMINARY  KXAMINATION  OF  tTT.  rOARLW  BAY.  TEXAS. 

il*nnu<d  in  Uumv  linp.  No.  77.  nflf-fl^lllli  OMWfMi.  wnnid  iiMJMi.] 


Wak  Dki'artmrnt, 

Omc'R  or  TIIS  ClIIBF  or   KNUlNRRKli« 

Sir:  I  have  the  honor  to  iinhmit  herewith  report,  dattnl  May  "ix^  lSMi,H« 
hv  ('apt.  1\  S.  Bich^, CorpH  of  EnfpneerH«  on  pn^liminary  examination 
of  St.  ( ■harlen  Bay«  Texan,  with  a  %*iew  t4>  the  rrmoral  of  rpefn  which 
now  ohMtnic*t  na%'i«tion,  made  purmiant  to  a  requirement  in  the  river 
and  harlNir  art  of  June  13,  11^^. 

In  the  «»pini<in  of  (V4>tain  Birh^,  ciHicurred  in  by  the  diviiiion  en|n- 
ne«*r,  I Jeut.  CV>I.  11.  M.  Adama,  ( Virpa  of  Kninnei^rH,  and  hy  the  Board 
of  Knifineerh  for  Rivernand  IlarlxirH,  whirh  nan  connidered  thin  report, 
in  a4*(*ordanr4*  with  the  provinionn  of  M*rtionH  8  and  14  of  the  alnive- 
mentioned  art,  the  improvement  of  thin  loi*ality  in  not  worthy  to  he 
umlertak«*n  by  the  (tem*ral  (iovenmient.  I  roiH*ur  in  thi^  opinion. 
Very  rl^piH'tfully,  your  oliedient  M*rvant, 

(t.  I^  (tlUJCfUlK, 

FtrSg.  /rrti,,  Vhirfof  Kn(!finf<fm^  (\  S.  Army, 
Hon.  EiJiir  RiwiT, 


KKiniKT  OK   lAIT.  r.    H.   KH*tl^.«  OiRfH  or   K^iUIN'KKKM. 

I'kitkii  .Statfji  Kmiinrkr  OrrtrR, 

(iKNKKAi.:  In  c^omplianee  with  rirrular  letter,  dmUnl  Offitv  i*hief  of 
Kn)rin«-4*r**,  Jum*  S3«  1HI>3,  I  have  the  hom>r  t4>  nulmiit  the  following 
n»|iort  of  |>n*liiiiinarv  examination  of  St.  (*harlei«  Bay,  mn  roquirrd  hy 
the  followin^^  item  ni  the  ri%'er  and  Imrtmr  ac^t  appmve«l  June  13,  llKni: 

.SaiiiI  (*lMirlr*  IU> .  villi  a  skm  to  iHr  fwiM»vml  *4  ftvi*  whirh  trnw  i»l«tniH  iMi%'i- 
ltmti«»ii 

St.  (*harli*H  Bay  foriiiN  an  arm  of  AratinaM  Bay.  A»  ahown  hv  the 
(Vmst  Survey  rlmrt^  it  in  about  ^  milen  Um$[  ami  alMHit  a  mile  and  a 
i|uart«*r  h  i<le.  Ita maximum  dc*pth  at  mean  low  tide  in  nhom-n  an  5  fe««t, 
iHit  thi*  pn*vailin|f  depth  alonff  ttn  center  appeam  to  h«»  aUiut  3^  ftH»t. 
A  nN»f  a<*roMN  itf»  outer  end,  however,  ahowa  a  maximum  depth  of  li 
fe«»t.  From  4iir  the  entrance  U}  St.  Charlea  Bay  between  5  and  ti  feet 
of  water  can  lie  carried  to  Rockport,  AfanMaa  Pmi,  and  (^oryua  Chtvdv 
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Attention  in  invited  to  the  incloned  letters "  from  Messrs.  D. 
I'icton  and  L.  Cobolini  regarding  the  itnprovemeDt  of  the  bay. 

I  believe  the  improvement  of  the  bay,  as  outlined  in  the  abo 
quoted  item  of  the  river  and  harbor  act,  would  be  prematare  ■ 
would  not  bo  of  uiifficiont  geucrnt  benefit. 

Under  the  circumstani^B,  therefore,  J  feel  conutrained  to  report  th 
in  my  opinion,  St.  Charle»  Bay,  Texas,  is  not  worthy  of  improvenu 
at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

C.  S.  Rioh£, 
Captiiin^  Ci/rpe  of  Engineen. 
Brig.  Gen.  G.  L.  Gillespie, 

Ch-uf  of  Engineers,  U.  S.  A. 
(Through  the  Division  Rngitieer.) 

[Pirn  Indoniemenl.] 

Ofiice  Division  Enoinekb,  Gulf  Division, 

Jfew  Orleans,  La. ,  June  /,  1903. 

Respectfully  forwarded  to  tbe  Chief  of  Engineers,  United  8tat 

Army,  con».'urring  in  the  opinion  of  the  district  engineer  officer  th 

St.  CharloH  Hay,  TexaM,  is  not  worthy  of  improvement  by  the  (Jencr 

Government  at  the  present  time. 

H.  M.  Adams, 
L'lent.  Col.,  Oorpx  of  Kngitteertt 

Divmon  Engineer. 

[Xvtniiil  Indnrsvmciil.) 

Ofmck  Chief  of  En(iinbkrs,  IT.  S.  AiUlY, 

June  e,  laai. 

RpsiMictfully  rofrrrpd  to  the  Board  (if  Enginpors  for  Rirerx  ai 
HarlHii'sc<institntcd  by  SimtijiI  Onlcrs,  No.  24,  lI<>a4l<)iiHrtor^  Corps  i 
Enginpors,  wries  of  I'.li)2.  for  ooi is i dilution  and  roi-onmiendation. 
By  (.-omniand  of  Brig.  Gen.  (liUespie: 

A.  Mackenzie, 
Vtdonil.  CoTjiK  iif  Engmi'-TH, 

[Thinl  lii'lonrmcDl.] 

BoAKi)  OF  Knoinrkils  Fxm  KivRRs  AN'n  Habbosb, 

Washington,  1>.  (\,  July  S9,  1903. 

Respectfully  returned  to  the  Chief  of  Engineer.-*.  United  Stati 
Army. 

Tbp  Roiird  of  Enginoerw  for  Rivers  and  Harlwrs  haii  conHidored  tl 
within  report  of  the  district  officer  on  the  preliminary  examination  < 
"Saint  C'narles  Biiy,  with  a  view  to  the  I'emoval  of  reefs  which  no 
obstruct  navigation,"  tlie  indorsement  of  the  division  engineer  therw>i 
and  other  datu  available. 

St.  Charles*  Bay  is  an  arm  of  Aransas  Bay.  .\s  shown  by  the  Co* 
Survey  chart,  it  is  altout !'  mile.«  l<ing  and  alwHit  U  miles  wide.  It*»  niai 
imnm  depth  at  mean  low  tide  is  shown  a.f  i'l  fwt.  but  the  prevailin 
depth  along  its  eenter  api)ears  to  Ik>  ahout  stj  feet.     A  reef  across  ii 

"  Not  |>rintv<). 
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oiitrr  cmnI«  howevor«  shown  a  iiiuxiiniiiii  cli*pth  of  1 )  foot.  Froni  off  tii«* 
ontmiM***  to  St.  CharloH  Ii«v  iM'twmi  5  nmi  ti  ft-t't  of  whIit  ran  Im»  car 
ri«*il  to  K4N-k|iort,  .\niiiMiHl^iH.H,  nmi  (  or|His  C*liriMi.  Tlio  iimxiniiim 
driith  that  would  M>r\o  niiy  |>iir|Mi?M*  at  tlioriitraii«*t*  t«>  this  Viay  in  H|  to 
4  i«*4*t.  Siirh  a  rhannid  would  In'  1)  or  *J  milof*  lon^.  At  thi^  oiitlv- 
in^  l<H*ality  tlio  iM^t  of  tlio  work  would  iNMMiiiiparativoly  ^roat.  ()n 
ar<*oiiiit  of  phy^icul  miiditions  tlio  saiiio  ir«  triio  of  its  iiiaintonam'o. 

TIm'  adjai-iMit  <*<Miiitry  is  thinly  s4*ttl4Hl.  (Vimnuinit-atioitM  n*«*«*ivod 
from  int«*n'Mt(*<l  |Mirtios  c^intain  no  di*Hnito  infoniiation  on  tho  siihjtH*t 
of  )in'M*nt  or  nros|)iN*tivo  «^ininH*n*o:  hut  it  ap|M»ars  that  thoromniortv 
of  tin*  Uiy  in  liniittMl  to  tho  ini|Mirtin);  of  doni«*stir  supidivM  and  tho 
o\|Hirtiii^  of  tish.  Tho  pniviHion  of  an  ontnuuv  rhannol  nirn*M|N>nd- 
in^'  in  (h*pth  with  tho  dopth  in  tho  Imy  wouhl  n«>t  dovoh>p  a  (N>nimorr<» 
c*<iinnionMurato  with  tho  pndialilo  iNist  ut  tho  work. 

F(»r  thoM*  n^aMinn  tho  lioanl  in  of  opinitm  tliat  it  is  not  dosirahio  at 
tho  pn».s<»iit  tinio  for  tho  Tnitoil  Statos  to  undortako  tho  iniprovoniont 
of  St.  diarlos  Ikiy. 

For  th«*  lioanl: 

II.    F.    IIOIMIKS, 

St  '99  ii  ft  M»  Ut  /*r  r  I V*  n*fk  /. 


U  i6. 

KKItJKT  UK  A  m>AIU>  OK  KNUINKKI^S  lI'uN  KXAMINATloX  oK  SKU' 
TInN  oNK  uK  TKIMTY  RIVKK,  TKXAS.  I  K..  BCTWKKN  DALLAS  A.NH 
TIIK  K\sT  KOUK.  WITH  A  VIK.W  To  SWfRIMi  NOT  Lf^S  Til  AX 
K.n;ilT   MONTHS*  NAVI«i\TI<>N    ANNIALLY  BCTWKKN  SAID  ItUNTS. 


;i*nnUM  Iti  lltMMr  IhH     %••    \W  nft)  ilchth  Wnt^trm,  •mufti  wviAuQ  } 

WaK   DKrARTMKST, 

OrrirK  OK  TIIK  CiiiKK  OK  Knoinkkkh, 

■ 

Siu:  I  havo  tho  honor  to  Milnnit  hori*wilh  for  transniisHiim  U\  Vahi- 
jjri'-s  tho  n»|Mirt,  dati»<l  XovoniU'r  *J*J,  VM<\^  i>f  a  lionrd  «>f  Knffin<N*rs 
ron\i'n«*d  in  ai'iHinlam^*  iftitli  tho  foUowin^  provision  of  tho  rivor  and 
harlM»riirt  appro\«Hl  Juno  l.'L  VM^: 

liit|>r«*\itiit  Tritiii>  l(i\«*r,  T«*iar.  iii  Ait^vinUnn*  «ith  tlH*n*|Mftrt  fiulMiiiii«<«l  in  H*Hm* 
\^n  miifiit  NiiiiiU*n<«l  K«Mir  Iiiiti4ln<«l  mx\*\  iiiiiv.  Kih)fM&tli  i'liiiirn^v.  iir>t  M^«ii«iii,  mit* 
hiiii'lrf^l  mitt  twttit\  tl\i*lliiiii«Mitt|  iliiiljini  /V*M«f/r</,  Tlmt  thrStn'Ur)  ti(  U'liritia) 
ftilff  ititi*  a  iNititnh'f  or  i-nntrwiji  fi»r  iiutlrhalu  arnl  ifti*rk  In  imwiNtiti*  iIn*  pnijmi 
rv««»tiiiiirtiilr<il  ill  Miiil  n*|nirt.  In  Im*  i^uil  fttr  m*  sfiitrttiHiAlioiHi  ttimv  tnMii  tinH*  t4>  tiitit* 
U*  iitiitli*  )i\  U«.  iitii  t«i  rm«i<«l  III  till*  «iam*inil«*  (*>•*  ImiHln^l  aim)  M'\f«iiiy>liv«*  iImhi* 
Mtttiil  t|iilUr>.  fl*\«lii»i\r  ••(  thr  «tii«*uiil  hrn'tii  ft|i|»rti|inat«^l:  iVimtitti  fuiihrr.  Thai 
ttiM'v  hiiii'lM^l  aiiil  Aftv  iIi'MimiikI  ilollari  i»f  tli«*  AiiMHiiitp  hrn*in  a|i|in»|iriAlr«l  jiii«l 
milhonrt^l  Mliall  )«*  i-t|i«<tii|fl^l  In  «iinf4ni«*t  lurk*  mn»\  «Umfi  ii^miii  tin*  nwr  l«-l«imi 
ilt«*  fiiiHith  aihI  M<i-tiiiii  i»iir.  in  IImm*  plai^v  whrfr  ih«*  iii««t  nTidtui  4ila»tni(-tiMniiriif(t, 
«ii«l  !••  |in4-iiir  aimI  ii|irnitr  Pium  Uittti*,  aiiit  rlt^r  tlir  h%t*r  «ilh  tlir  iKar|««ir  nf  i«*r- 
iiiiitiiii:  thrtiiiifh  tia\iieBli«>n  ii\ rr  1 1 1«*  iH*ni<iti  •!«*>!*  iliwrit^^i I;  ami  tlir  miiii  ut  fifty 
tl)«»ii<«inil  •liillAMiitf  till*  AtiiiMiiit  lirffin  Bpiiniitnanil  hIiaII  In*  rxi«Mi<l«^l  fi if  tlir  |»ur* 
|iiM*  **i  n^iirinir  <»|«*n-«  hatinfl  navimittfifi  in  n^ii4iii  our  i4  f«Ml  nvi*r,  ati<l  a  U«nl  of 
t'niniH^'m  phall  l«*  (l«*M)mAi«^l  l»y  lh«*  Si^rrrtAry  <»f  War  !■»  nainiiN*  pmii'»ti  our  of  mill 
nwr  Af  <ltwnlM|  in  aaiil  H«*«iiv  fl««-iiniritt,  Atiil  iv|Min  iiihih  tlir  fiwpiliility  aii«i 
Aihtp«lMlity  iif  fV|irii«liii|r  tli«*  furtlirr  Mini  of  llirt^  liuntlfvil  mn«l  fifty  tli<iuaaiKl  d«»l- 
Urvi  « till  m  \  irw  ti»  M^rurinf  nut  km  tluui  «*iabl  iiiuiitli**  naviaatiun  annually  ufMin 
tiia  Mid  ncliuii  una  to  DalfaM. 
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The  project,  which  thin  legislation  adopts  in  part,  oontemplates  i 
total  expenditure  of  ^,650,<XK)  on  the  river  and  considers  the  river  a;* 
divided  into  four  sections,  the  first  of  which  extends  from  Dallas  to 
the  East  Fork,  and  is  49  miles  long.  For  this  section,  which  is  the 
highest  one  of  the  proposed  improvements,  five  locks  and  dams  are 
projected.  The  distri<;t  officer's  estimate  of  the  cost  of  iniprovine  this 
se(*tion  is  $^)25,0<K).  The  question  placed  before  the  Board  is  the 
feasibility  and  advisability  of  expending  the  further  sum  of  f35UjNNi 
on  this  section,  in  addition  to  the  l|^,0^  appropriated  by  the  act. 

Pursuant  to  the  provision  quoted,  a  Itoard  of  Engineers,  consistinir 
of  Lieut.  Col.  II.  Al.  Adams,  Maj.  (i.  McC.  Derby,  and  Capt.  W.  V. 
Judson,  all  of  the  C-orps  of  Kngineers,  United  States  Arm3\  vfss  ordered 
and  has  considered  the  matter,  collected  data,  and  prepared  estimates 
for  the  work.  On  C)cto!)er  31, 1902,  it  submitted  a  preliminary^  report," 
and  now  submits  its  final  report  From  this  it  appears  that  the  fall 
of  watt^r  from  Connnerce  street  shoal  at  Dallas  to  the  shoal  about  l,00i» 
feet  IkjIow  East  Fork  is  G3.6  feet. 

As  a  result  of  its  examination,  the  I^rd  thinks  that  6  looks  and 
dams  will  l>e  required  on  the  first  section  of  the  river  instead  of  5, 
since  the  banks  of  the  river  are  low  and  exposed  to  danger  of  flooding 
should  dams  of  hi^h  lift  be  used.  The  Board  further  considers  that 
movable  dams  would  l>e  required,  and  recommends  that  the  estimates 
for  t  he  locks  shall  contemplate  the  standard  methods  of  lock  construction. 
With  locks  50  feet  wide,  having  available  lengths  of  140  feet,  the  total 
improv<'ment  of  this  section  would^  according  to  the  estimate  of  the 
lioard,  cost  )SJ)1S,()0<).  The  discharge  of  the  river  is  such  that  a  stage 
of  2.9  feet  on  the  Dallas  g^uge  is  required  to  permit  10  lockages  per 
day  and  keep  the  pools  full.  For  20  lockages  the  corresponding  gauge 
i*eading  is  3.2  feet.  Assuming  these  conclusions  to  lie  correct,  the 
reconl  during  the  year  ending  October  17, 11H)3,  showed  HI  days  when 
U)  lockages  p<*r  day  would  not  have  been  possible,  and  133  days  when 
20  IcM'ka^es  would  not  have  Ikm'u  i)ossi)>le.  It  is  the  opinion  of  the 
I^>ard  that  wore  section  1  canalized,  the  dis<*harge  would  be  sufficient 
to  permit  navigation  throughout  periods  of  time  aggregating  fn>m  six 
to  srvcn  months  aniuially,  at  an  expenditure  of  fiUSJHN).  In  years 
with  favonible  <|uantity  and  distribution  of  niinfall,  ei^ht  months* 
navigtition  might  )k^  expecttnl,  but  such  favorable  conditions  would 
nirefv  o!)tain. 

In  view  of  the  facts  and  opinions  above  stated,  the  Ik)ard  concludes 
that  it  is  not  feasible  to  secure  eight  months'  navigation  annually  upon 
section  1  of  the  Trinity  liiver  with  an  expenditure  of  the  further  sum  of 
$;);>< )j MM),  and  reports  that  in  its  opinion  'Mt  is  an  obvious consequem^e 
of  the  infeasibility  of  the  work  contemplated  in  the  a4*t  that  it  is  inad- 
visable." 

One  meinlKM'  of  the  Koaixl,  while  concurring  in  the  opinion  that  it  is 
not  feasible  to  secure  eight  months'  navigation  with  the  contemplated 
ex])<Miditun\  and  that  it  is  conse<|uentlv  ina<lvisable  to  attempt  it,  d<»es 
not  subscriln^  to  certain  otiier  views  advanced  by  the  Boanl  as  to  the 
nunilM'r  of  locks  n<'ces.siiry  and  the  amount  of  rainfall,  and  expresses 
the  opinion  that  it  is  advisable  to  expend  even  a  very  much  laiver  sum 
than  ^UnjNK)  with  a  view  to  securing  not  h*ss  than  eight  months*  navi- 
gati(»n  annually  ui)on  said  section  1  of  the  Trinity  Uiver  to  Dallas, 

o  Not  printeil. 
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aHKiiitiiii^  that  l\iii|;n*AH  Iihh  ttlniidv  cl<H*icliKi  iu  iiupnn'i*  the  Itiwer  |Mirt 
of  thi'  rivrr. 

Il  ir«  iiiv  <»|>iiii«Hi  tliat  the  iimjority  of  the  Ikwrd  acUsl  wiM*ly  in 
iMl«>l>tiii^  /or  |mr|MMeHof  eMtiiiiHteii  heiifht  of  cUnrwhich  Nhoukl  fMM*uro 
thi*  lM»tt4»iii  Umlrt  tti^itist  injury  from  the  miMHl  wiiU*r  level,  aiid  that 
il  Hii*«  not  the  |in»vinc*e  of  the  Koanl  under  the  law  to  i^Uhider  the 
mlvi-aliility  «if  Hreoni|>li<*hin);  the  renult  call««l  for  by  an  expiMiditun* 
hiri:<T  than  that  iiaUHNl  in  tli«*  art. 

1  r^Miriir  ill  the  t^onrlunions  of  the  majority  of  the  lioani,  and  do  not 
rrpird  it  ii*«  f«»aMiMe  or  ailvinahle  tos|M*nd  the  further  Hum  of  (IChijnii) 
on  NtMtion  I  of  the  Trinity  Uiver,  as  eontemplatisl  in  the  a4*t. 

Very  n»Mnvtfullv,  Viuir  oliedient  M*n'aut« 

•         •  •     • 

(f.  L.  <wiixpj«nK, 

///•/#/.   //»/!.,  (^hitfnfHfujifutTn^   f  ,  S,  Army, 

ll<iii.  KlJllt'    U«N>T. 

Sft'r*fttru*'f'  H<ir. 


KKI*<»I(T  i»F   IttiAKll  OF    KN'UINKKRK. 

NkW   Oui.KANa,  La.,  A'r^fVWiArr  iM?,  HMfi. 

(tKNKUAi.:  The  li<mnl  (»f  Kn)jrim*<*rH,  constituted  under  the  provi- 
>«ionH  of  till*  art  of  June  i:),  nH»2«  t4i  e3uimine  MH*tion  1  of  the  Trinity 
l(ivi*r  inii}M»v«Mnent,  and  ^*  n^Mirt  u|a>n  the  fi*mHiliilitv  and  advb«hilitv 
of  «*\|M*ndinu  the  further  muu  of  thnn*  hundrmland  fifty  thtmhand  di>l- 
lar**  with  a  \ it^H  to  Mvurin)f  not  U*a*H  than  eiifht  monttiM*  iiavipition 
annually  u|Miti  thi*  "»aiii  sivtion  oni*  to  I'Hilias/*  naM  the  honor  to  Mihmit 
itn  tinal  rt*|Mirt. 

Att«*iition  i<«  invitiil  to  a  preliminary  n*|M)rt  i«uhmitt4*<i  under  date 
(if  t)«i«itM>r  :U,  Unrj,  ^heroin  tht*  lioanl  ret|ueMted  that  i*«*rtain  data 
should  Ih>  iihlain«N|  and  tvrtain  plans  and  (•stimateM  nuMle  under  the 
dir«Mii<iii  of  ili«*  dintrirt  i>lli(*«*r  to  eiiahle  the  lioaind  to  |iaM«  u|Min  the 
r*ulijt*«t  iiitrlii);i*ntl\.  It  lia«  ni^vwarily  rtNiuinsi  aUnit  one  y«*ar  to 
MS'un*  th(*  data,  plan**,  and  entimateH. 

INir^iiunt  to  tli«*  «^ll  of  the  *4*ni«»r  •memlN*r«  the  l^wrd  n»MUimHl  it^ 
F4*H'»ioiiH  ill  <iHl\i*M4Mi.  'IVx..  on  N<»vemlN*r  n*«  I'.ioH.  Itemaininif  in 
M\<^«*ion  for  tH4>day«*.  tin*  lioanl  liMi'mHl  to  further  ar^unents  from 
iiit4*n*<«t«M|  «iti/«'iiH  of  lhilla^«  f*tudied  the  nM-onls  f(»r  the  imM  year  of 
M*vcnil  ^^aup***,  th«*  n*««ult««  «if  numerous  disi*lmriri*  olMf»n'ation*«.  plans 
and  r*«tiiiiat«'<«  for  \ari<»UH  t \  |m'-  <»f  l(H*ks  and  dam**,  ami  all  <»th«'r  data 
a\ailaM«*  |M*rtaiiiin);  to  the  tunalinitiiin  of  the  Trinity  Ui\er  for  a  din 
taiit  «•  of  !«•  iiiilcH  Ud<iw  I>allas«  Tex.,  or  t^i  Flast  Fork,  this  mvtion  of 
ri^cr  U'inv;  ^hat  d<*^*riUMl  in  the  a<*t  an  M*rtion  1.  A  |iart  of  tlN*M* 
data  '  and  a  iiumlH*r  of  plan^'*  an*  hen*with  sulimitt«Hl  a««  inehiHUn^s. 

i  >ii  No\i>iiilN*r  :^^  Vmk\,  tin*  litmni  adjounMnl  to  m<H*t  in  New  (>rl«*ans 
oil  No\«iiilN*r  *J*.\  VMKi.  At  it^  s4*H.>%ion  in  New  Orlrans,  the  lioanl 
tini**h<Ml  iln  dinru^^tionM  and  f»i|{^mHl  thin  n'|iort. 

'I  he  fall  at  low  watrr  from  (Vimmerr^  street  sboal  at  IMIas  to  the 
>«h<iiil,  alniut  l.«NN»  fitt*t  Mow  Vju^i  Fork,  is  tUi.ii  feet.  Tlie  iHinkH  are 
(iMuparativfly  low,  and  to  overrtime  the  fall  it  ih>w  appears  m*4*<*snar>* 
14)  iiM*  I.  l(M*kH  and  daiUN  •'a4*h  of  eomfairatively  kiw  lift,  rather  than  a 
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leHscr  number  of  high-lift  structures,  lest  the  lowlands  be  nndiilr 
flooded.  It  18  the  opinion  of  the  Board  that  movable  daoto  will  bf 
required,  and  that  estimates  for  the  locks  should  contemplate  thr 
emplo3*ment  of  standard  methods  of  lock  construction.  Based  upor 
locks  50  feet  wide  with  available  lengths  of  140  feet,  such  as  woulob^ 
suitable  for  the  navigation  contemplated,  the  following  estimate  of  co»t 
of  improving  section  1  is  submitted: 


Luck  auil  Ihiin— 


No.  1 
No.  2 
No.  3 
Nu.  4 
No.  r> 
No.  G 


u  TliL'  lowvr  (ii  miU*M  of  Nvctioii  1  will  fall  in  the  pool  of  the  upper  dam  projected  for  aertlon  2. 


Total  for  loc'ksand  dains 9S28  000 

For  (lain»  acroKH  PareoiiH  Slougli  and  Old  River TSloOD 

Fr>r  cleaning  Parsonu  Hlough  and  for  dredging 15, 000 

Total  for  improvement 91S,  QOO 

Each  item  al)ove  em])races  an  allowance  of  about  20  per  cent  for 
administration  and  contingencies. 

While  the  lioai'd  iR'lieves  that  this  estimate  is  the  least  one  that  Ls 
sitfo,  it  recojifnizes  the  ix)}ssibility  of  reducing  the  cost  of  work  some- 
what from  the  figures  stated  b}'  the  employment  of  concrete-steel 
construction. 

With  regard  to  water  supply,  it  may  1x5  said  that  the  past  year  has 
Ihmmi  oxcoptional  as  regjirds  precipitation  up<m  the  watershed  of  sec- 
tion 1.  At  Dallas  the  rainfall  was  47.32  inches  for  the  year  beginning; 
Novemljer  1,  lJ»u*i,  as  compared  with  an  average  for  tlie  last  fourteen 
years  of  83.09  inciics. 

Observations  during  the  jMist  ye^ir  indicate  the  foll€»wing  relation 
iH^tween  (liscliarg(»s  and  gauge  readings  (Dallas  gauge): 
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Assuming  the  total  .imount,  of  whUt  nM,«i,vd  for  leakaee  evai 
tion.  unci  10  loc-kiijjt's  j)er  <Ihv  at  r>H  «  inl,;,.  f„„»  .  i^-aKaKe.  evaj 
from  table  in  prtvodinVr  iwnurnmh  tl.a      If         1«''- «»;cond,  it  is  seen 

lilHjnil  B8«iinipti..n  that  loaka^o.  eva  x  mti  m  S  ^. ,  ^"»l<^r  the  mot* 
would  ivquirp  T4.S«  culm-  feet  tier Sndt'  -'"<Hk"K'es  per  dav 
reading  is  3.:i  feet.  '^"^  '^*'""*^'  *»'«  '•orr.>s,H,ndinjr  jyau^ 
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assuming  that  Congress  has  already  decided  to  improve  the  lower  part 
of  the  river. 

It  is  my  opinion  that  the  majority  of  the  Board  acted  wisely  in 
adopting  for  purposes  of  estimate  a  height  of  dam'which  should  secure 
the  bottom  lands  against  injury  from  the  raised  water  level,  and  that 
it  was  not  the  province  of  the  Board  under  the  law  to  consider  the 
advisability  of  accomplishing  the  result  called  for  by  an  expenditure 
larger  than  that  named  in  the  act. 

1  concur  in  the  conclusions  of  the  majority  of  the  Board,  and  do  not 
regard  it  as  feasible  or  advisable  to  spend  the  further  sum  of  $350, (KX) 
on  section  1  of  the  Trinity  River,  as  contemplated  in  the  act. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
lir!(f,  (ren,^  Chief  of  EiigvrieeTR^  U,  S.  Ariny, 

Hon.  Elihu  Root, 

Secretary  of  War. 


REPORT  OF  BOARD  OF  ENGINEERS. 

New  Orleans,  La.  ,  November  £^,  1903. 

General:  The  Board  of  Engineers,  constituted  under  the  provi- 
sions of  the  act  of  June  13,  1902,  to  examine  section  1  of  the  Trinity 
River  improvement,  and  ''  report  upon  the  fe&sibilitv  and  advisabilitv 
of  expending  the  further  sun^  of  three  hundred  and  nf ty  thousand  dol- 
lars with  a  view  to  securing  not  less  than  eight  months'  navigation 
annually  upon  the  said  section  one  to  Dallas,''  has  the  honor  to  submit 
its  final  report. 

Attention  is  invited  to  a  preliminary  report  submitted  under  date 
of  October  31,  1902,  wherein  the  Board  requested  that  certain  data 
should  be  obtained  and  certain  plans  and  estimates  made  under  the 
direction  of  the  district  officer  to  enable  the  Board  to  pass  upon  the 
subject  intelligently.  It  has  necessaril}"  required  about  one  year  to 
secure  the  data,  plans,  and  estimates. 

Pursuant  to  the  call  of  the  senior  jnember,  the  Board  resumed  its 
sessions  in  Galveston,  Tex.,  on  November  19,  1903.  Remaining  in 
session  for  two  days,  the  Board  listened  to  further  arguments  fiom 
interested  citizens  of  Dallas,  studied  the  records  for  the  past  year  of 
several  gauges,  the  results  of  numerous  discharge  observations,  plans 
and  estimates  for  various  t^'pes  of  locks  and  dams,  and  all  other  data 
available  pertaining  to  the  canalization  of  the  Trinity  River  for  a  dis- 
tance of  49  miles  l)elow  Dallas,  Tex.,  or  to  East  Fork,  this  section  of 
river  })cing  that  described  in  the  act  as  section  1.  A  part  of  these 
data"  and  a  number  of  plans'*  are  herewith  submitted  as  inclosures. 

On  November  20,  1903,  the  Board  adjourned  to  meet  in  New  Orleans 
on  November  22,  1903.  At  its  session  in  New  Orleans,  the  Board 
finished  its  discussions  and  signed  this  report. 

The  fall  at  low  water  from  Commerce  street  shoal  at  Dallas  to  the 
shoal,  about  1,000  feet  below  p]ast  Fork,  is  63.6  feet.  The  banks  are 
comparatively  low,  and  to  overcome  the  fall  it  now  appears  necessary 
to  use  6  locks  and  dams,  each  of  comparatively  low  lift,  rather  than  a 
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)>vcaiiHe,  while  the  t^itiil  ruinfHll  for  the  year  is  greatly  in  excesH  of 
ftvt>r^^.  tht>  mirtfall  for  llio  drie!:<t  nix  months  of  the  year  is  only  1 1 
incberi,  while  the  aremge  is  13.l>7  iix-hes.  I  therefore  do  nut  th 
that  tlic  favorable  conditions  referred  to  by  the  Board  would  o 
rarely  obtain.  Finally,  an  it  is  abundantly  shown  (inclouurci*  2:)"  i 
'27")  that  a  water  route  to  Dallas  W'ould  save  the  people  of  the  ct 
muiiityat  leai<t$l.5lH),UtH)  per  annum  in  frei}rhtti  on  cotton  alone,  I 
of  the  opinion  that  it  is  advisable  to  expend  even  a  very  much  lar} 
sum  than  $:}50.0(X>  with  a  view  to  securing  not  I&hs  than  eight  mont 
navigation  annually  u)H>n  Haid  section  1  of  the  Trinity  River  to  Dall 
aitsuming  that  CongresH  has  already  decided  to  improve  the  lower  p 
of  the  river. 

Respectfully  submitted. 

G.  McC.  Derby, 
Majtrr,  C'oi'pii  iif  Engineer». 


U  17- 


The  Texas  Citt  Company, 

Duluih,  Jtinti.,  2tayJ0_  190S. 
Snt:  Texas  City  Company,  a  corporation  organized  under  the  la' 
of  the  State  of  Texif*,  is  the  owner  of  the  lands  at  the  ohore  end  of  t 
channel  now  excavating  from  UalveHton  Harbor  to  Texas  City,  as  ■w^ 
as  the  lands  for  some  distnni-o  on  each  side  of  this  shore  end.  T 
company  desires  to  at  once  make  certain  improvements  on  the  wat 
front  in  the  matter  of  docks  and  approaches,  but  the  present  harli 
line  is  inconveniently  near  the  shore. 

Wo  ask  that  the  liartKir  (dix^'k)  lino  l>e  changed  to  a  line  immllel  wi 
and  -liMi  feet  farther  into  the  Imiv  than  the  presi-nt  harlxtr  line, 
any  uiap  <u'  otln-r  information  should  iu'company  this  retjuost,  or 
should  l)e  in  any  other  forui.  wliatevor  is  necessary  in  that  res|>pet  w 
be  done  proinptlv  cni  receipt  of  a  suggestion  as  to  whiit  is  ro4{ui)'ed. 
KosiKx^t  fully. 

TkXAS  CllT  COMI'ANV, 
ByT.  .1.  Davis.  /'i-^i\i,tif. 
The  JSKCUETAitv  <)*■  Wak. 


Okfick  CiiiKK  OK  KNi;iNKKii}t.  I',  S.  Abmy, 

./;ii<-  .1,  mis. 

Respectfully  roforred  to  Capt.  <'.  S.  Uichc.('<U[>s  of  Kngineers.  f 
ivport. 

if  Cuplain  Kiclie  should  be  of  opinion  tlmt  u  change  in  the  hiirb 
line  is  |M>rinissibIo.  lie  will  please  submit  a  I nu-ing  showing  such  mot 
ticatiou  as  nniy  lie  ro<-ommondod. 
To  lie  returned. 
By  command  of  Brig.  (ien.  (iillospici 

A.  Mackkxzik. 
(  '"li'Hel.  ( '"fjis  I'/'  tJigliiftrrx, 


APPKNOIX    V — RRPi»KT   oK   TAPTAIN   JAUWIK.  2027 

[MrTrtilh  lnit«in«>ni«*lit  } 

r.  S.  Knuinkku  OrnrK, 

Kos|MM*i fully  n*tum«Hl  t^i  tlio  Chiof  of  Kii>rintM*rH«  riiil«Mi  SUU*?* 
Aniiy,  with  iiirkiMHlniup"  hihI  tiokl  iiot4*M  a»|M»r  iiiomorumluiii  iii(*l<iH4Hi 
with  nixtli  imh>i>M*iiH^iit«  ()ct<»lN>r  *.^  lt*(iH. 

After  Ihmii^  duly  ii4iv<*rti*MMl,  riimrinn  prnpriotont  nii«l  nil  iiitri^*M4Hl 
twrtitvH,  lia<l  a  puhlir  hoariiiir  Miin*h  *Jh,  P.M14,  ut  whirh  h  »«iiiiiltir  iiih|i 
^     *     *     wn*4  (*xliiliiti'<i  witn  t4»iitHtivr  liiirs  iiiiirk«Ml  th(*n*4>ii. 

Aft4T  tho«M»  iiit4*n*Mti*d  hml  rxpr4»Hsi»cl  llioir  viown,  theliiH^s  ii>  ^howii 
won*  a^rtMHl  ii|K>n,  ami  an*  nN*4iiiiiiit*iKi«Hl  for  acloptioii. 

KiMiAK  Jai>\i'1\, 

IKiKlilli  IfHlnnmiriil  ) 

War  Depaktrknt. 
Ofkii*!-:  of  tiik  Ciiip.k  ok  Knuinkkuh* 

K4^H|MS'tflllly  n»tiirn«Hl  to  tin*  Sivn'tary  of  War. 

For  th(*  nii.Miiis  ^ivni  tin*  Trxa^^  (.Mty  (*4>iii|Niny  n*4|U08lK  a  ino<liti- 
c^tioii  of  till*  rHtahlishcHl  harlnir  linr  <iii  (ialv4*Kt4>ii  IViy  at  Texas  C^ity« 
Ti»x. 

Thr  |mpi*rH  W4»n»  rofornsl  to  tho  Uk-hI  «»njfin«N*r  offii'or  and  then* 
ap|M»ariii)f  t4>  Im»  no  H4*rioiiH  ohJ4H*tion  t4i  ch«*  dtviriHl  chan|f(\  ti^ntativi* 
lini'^  w«*re  drawn  and  »iuhmitt4Hi  for  inH|iivtion  at  a  piihlir  nM*4*tinir«  to 
whirh  all  iwrtioM  intonated  wen*  jnvon  an  invitation  liy  piihlio  acivcr- 
t  ir4*niont  to  Ik*  iin*»ent* 

Till*  nHMtitkHi  lint*  ronHidon*^!  and  a^n*od  ii|)on  at  ntirh  puhlir  h<*ar- 
in^  \n  indi(-ati*<t  on  the  acMH>m|mnvin^  trac'iuf^." 

('on<*iirrinif  in  the  «»pinion  that  the  line  now  pro{NHM*d  may  lie 
adopt4*<l  without  s4*riouH  detriment  to  navipition  inten*stM,  I  nM*<»m- 
meiMl  tliat  the  drNin*d  incMiitinitiiMi  In*  appnivc^tl  hy  the  SH*n*tarv  of 
War«  and  that  the  S't^n'tarv  pla«*4*  hi**  appn»val  «>n  the  tracing  whieh 
ha^  lii*«*n  pn*iNinM|  for  his  M^iatun*. 

A.  Ma('KKn/.ik« 
Itr * #/ •   ^9* ft.*  i*)u«  f  nf  Una tn** tm.   f  .  S,  . I /•//# #/. 

NoTK.  TIm*  liiie.H  n'fernnl  t4»  and  .hIkiwu  on  the  map  nH*ntiotHNl 
wen*  appnivrd  hy  the  AHniMant  STn*tiiry  of  War  May  |o.  P.«o4.  the 
ap|in>val  lN*inc  indifnt4*<l  on  the  map. 


l*»*  KlITIoN. 

Brfrinnitiir  At  fHiint  <i.  fniin  whii-li  N«>w  SIhwI  Point  lH*«<^in  tioant  S.  :t7°  11^'  W 
StMMwt;  thrritv  fiiiiillii<MfitiTl>  4.lL*i*  (t^*t  to  «  {Miint  on  tlM*a%it«of  Kmirth  m\«miim* 
tmrtli,  TfXMii  (*ity.  tinHln«i<il.  himI  '.M'iii  (t^*l  I'aivtaTly  fmni  itii  inti*rM<i'tion  mitli  lUy 
i4ft«H;  ttirnti*  f«iiith«iiutli«ic«ta*rlv  .'t.iihM«<«*l  tiiaiHuiit  K<»n  tlit*n«irtli  lHiun<|jir%  linv 
fi|  thi*  Syl^ifiti^r  iUiwm  mir\«'>  iinMluci**!  inti>  tifthtvltm  flay  l.t^'dMi't-t  (n*in  iin  inti*r- 
MN'titin  with  th«*  A\i«  «»f  lUy  Mn*«*t;  tlirmi*  wiutli«'rt\  iih«l  iMinilli'l  mitli   lUy  Mnt't 
X"*^*  f*s*t  t«*  A  |Hitnl  h«»n  ihf  i*ititti  litiiit  of  1li«*T«*«iif«  <'il\  (  «initMin%*ii  |»niiM-r1\  |in>- 
c|ti«T<i!  fttntiTly  intii  <«aUfvton  lUv  miil  l.lVKt  (t^*t  fnnn  it*  inti*rw>i-tr«tn  with  llu*  m\'w 
(if  Itey  Pirv'i  |inMlii<^<<l.  thi-hit*  >  :< '  ir."  K   :{.<0»  ff<*t  to  «  |ioiiit  (\  tliwio*  HHith 
IV.ltlit  in'X  to  II  |Miiiit  H;  tlwriii*  f«iiithwtiitt  rly  .'(.f^'iii  (i-«>t  to  m  |H»int  A  on  th«*  <iiilvt«f» 
l«ici,  ll<Hki4i*n  an*!  Nortli«Tn  lCjiil%(Hy  liri'Uf  <  Km^-ki^l    o\«>r  \V«vt  4*iilvf*ti»n  lUiy 
TIm*  iHiint  A  {■•  L'.-MM)  («<«<t  «<ai*t«-rly  from  ni>l«'i>»it  441  of  tlit*  «taKviit<»n.  Houston  «»•! 
N«>f1lirni  mil  way,  ni««min<<l  alontf  thi*  a\t»  «•!  trwi-k  an«l  tn«tlf. 

••Nil!  |irinli*»\. 
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APPENDIX   V. 


IMPKOVKMKNTOF  CKRTAIX  RIVKRS  ANI>  WATKRWAYH  IS  U>ri8lANA. 
TKXAS.  ARKANSAS,  INDIAN  TERRITORY,  AND  HI88U»IPri,  TRIBU- 
TARY T<>  MIS8188IITI  RIVKR. 


HKI^^HiT  h>»k  THE  FISCAL  \*KAR  KSDISG  JCSK sn,  i$04,  WITH  OTHER 
norrMKSTS  RKLATISa  TVi  THiC  WORKK  OFFICERS  IN  ClIARfiK, 
CAPT  ill  AS  s.  IIROMWELU  Cf^Rrs  OF  KSaiSEBRS.  As\D  LiELT,  VOL 
11.  jr.  ADAMS.  CfPRPS  OF  ESaiSEERK 


nmHiviMBimi. 


I.  Ri««l     RiTi*r.     l^nntiqAna,     Arkmiuwn, 

Trvan,  aikI  Intlimn  Trnitory. 
S.  (Vpnmn  Iteymi,  TrxM.  ami  l^iotmna. 

3.  <huM'hiUi  aikI  Bbu-k  rivn^  Ark«tii«ii 

aihI  UMiimaiuL 

4.  lUivmi     IUif1li4»l«inirw,    lUw^if    Riv«Y. 

frtiMyi  Rivrr.  aiMl  H«y<Ni  Mav<i>n, 
mnt\  l«iyfniii  IVArUmnt*  aikI  (%imry, 
I^Kitnuiiui  aimI  Arkmnnn. 


Moath  ol  Ymoa  Rim  mnd  Utahnr  at 

YMnn,   Tdlaluitrhlr.   and    Biic  Hon- 
Ikiwrr  riTen,  and  TcboU  Lake,  Mi»- 


7.  Hiic  HUrk  Rivrr.  Miiiitfiit|>|ii 
H.  (V|in<Ni  IWvoii,  Trian. 
9.  Rr<l  Rivvr  'fn»rti  KulUm,  Ar 
lV*iiiMm.  Trxas. 


Bi%MiK4no)m. 


U> 


la  Holphiir  RiT<v,  T«»»Hi. 

11.  TiUUhmrhk*  Riv«>r.  MWivipni. 

12.  Yalobotha  Rim.  If  iMiaippi. 


rNiTKD  Statm  Kvoisfsm  OmcB, 

VuMur^,  MU».,  July  90, 1904. 

Uknkrai.:  I  luivo  the  honor  to  Hend  herowith  annual  rpportu  for  the 
fincml  Yt<«r  ending;  June  3o«  r.N»4,  upon  the  worbi  of  river  and  harbor 
improvement  of  the  Virkj«lHirK«  Mihk.«  diHtrit^t. 

TbiM  diHtrk^t  wan  in  the  charipe  of  (VipL  Chtm.  S.  Brooiwell,  (  orpH 
of  Kngineen,  until  May  M,  19M,  and  temporarilv  in  mjr  charge  after 
that  date. 

Very  reqwotfully,  jroar  obedieiit  aenrant, 

II.  M.  AiiAiia, 
LimU.  CbL^  Onrp$  of  Ehgineen. 


2030   BBPOBT  OF  THE  CHIEF  OF  ENGINEEB8,  U.  8.  AMMY. 


.     V  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA,  ARKANSAS,  TEXAJS,  AXD 

INDIAN  TERRITORY. 

GENERAL  IMPROVEMENT. 

The  U.  8.  snag  boat  C.  W.  HmoeU  was  employed  almost  oontinnoiulj 
during  the  year,  and  its  operations  extended  over  the  river  between 
Colfax,  La.,  and  Fulton,  Ark.,  364  miles,  and  above  Fulton  about  83 
miles  to  the  Kansas  City  Southern  Railway  bridge.  The  boat  was  in 
command  of  Watkins  Decker,  master,  until  January  25,  1904,  when 
he  was  transferred  to  the  snag  boat  O.  G.  Wagner  in  Ouachita  River, 
and  wjis  succeeded  by  Robert  Elflein,  the  present  master  of  the  Hawdi, 

The  following  is  a  summary  of  the  work  performed: 

Snai^  pullecl  an<l  destroyed 1,818 

Stumps  pulled,  cut,  an<l  destroyed M 

Shore  sna^  cut 1,066 

Jams  broken  up  and  dt?8troye<l S 

Side  jams  broken  up  and  destroyed .---.-...-.         8 

I-iOgs  removwl  from  channel 175 

Ix)g8  cut  up  aloni;  banks \ 

Li'anin^  trees  felle<l  an<l  destroyed 2, 430 

Trees  girdled / 49 

Mud  lum{)S  in  channel  dt'stroywl t 

Biiwlders  (at  (irand  P^'ore,  Ia.  )  <le8troyed 4 

Wreck  reni()ve<l I 

Steaml)oat  Carrie  S.  sunk  1S72,  at  Pecan  Point,  Ia. 

During  a  high  stage  in  June,  11X)4,  the  IltnnM  was  sent  to  New 
Orleans,  Ijsi.,  to  be  docked,  to  have  the  steel  hull  scraped  and  repainted, 
and  to  undergo  other  essential  r(»i>airs.  The  Inrnt  arrived  at  New 
Orh'ans  Juno  17,  Jind  the  re])airs  wore  in  progress  at  close  of  the  year. 

The  r.  S.  snug  lH>at  (K  (r,  \Viujurf\  Robert  Klfloin,  mat^ter^  wis 
tnmsforrod  from  Ouachita  River  to  lower  Rod  Ifiver  ()cto})er  1,  1SM>3; 
was  oninlovod  until  January  13,  ll*n4,  bitwoon  tho  Atchafalaya  River 
and  O.  K.  Landing,  La.,  ltt>  miles  aljovo,  and  removed  the  foUowinff 
obstructions  to  navigation: 

Sn;i#rs  pulled  and  destroyi»<l ((SH 

Stumps  i>ulhHl.  fut,  and  tlestn»y«Ml :i,OlC 

Shore  snajiH  cut l.lflS 

Side  jams  bn»ken  up  and  dt»stn>yiHi 2 

!>)>:s  cut  up  aloni;  lianks 374 

Ix>anin^  tre<»H  fclle«l  and  <lestroytMl S8I» 

Cubic  yanls  of  earth  removed  with  cxphisivo 4S5 

Tho  Hucvrus  elevator  dredge  at  Shrovoport,  La.,  purchased  in  1895« 
was  M)ld  September  t>,  iJm3,  to  Mr.  J.  S.  Cmlifor,  of  New  Orleans, 
I^i.,  for  S5,<M)1,  and  tin*  funds  w<»re  doi>osited  to  the  oredit  of  the  appro- 
priation. The  sjile  was  made  undt»r  authority  of  the  Chief  of  Engi- 
neers to  the  liighest  bidder  after  thirty  days'  advertisement. 

AHOVK    KILTON,    AUK. 

Tho  snag  bojit  IloirtU  removed  41  snags  from  tho  channel  above 
Fulton  ^Iay  IH  to  !♦>,  n>04,  which  are  iiu'ludod  in  the  summary  of 
work  performed  by  that  boat,  rejKJiied  alcove. 


APPENDIX   V. 


IMPROVEMENT  OF  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANA, 
TEXAS,  ARKANSAS,  INDIAN  TERRITORY,  AND  MISSISSIPPI,  TRIBU- 
TARY  TO  MISSISSIPPI  RIVER. 


REPORT  FOR  THE  FISCAL  VeAR  ENDING  JUNE  SO,  1904,  WITH  OTHER 
DOCUMENTS  RELA  TING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT,  CHAS.  S.  BROMWELL,  CORPS  OF  ENGINEERS,  AND  LIEUT.  COL. 
H.  M.  ADAMS,  CORPS  OF  ENGINEERS. 


IMPBOVSMBNTB. 


1.  Red     River,     Lonifliana,     Arkansas, 

Texas,  and  Indian  Territory. 

2.  Cypress  Bayou,  Texas,  and  Louisiana. 

3.  Ouachita  and  Black  rivers,  Arkansas 

and  Louisiana. 

4.  Bayou    Bartholomew,    Boeuf   River, 

Tensas  River,  and  Bayou  Ma^n, 
and  bayous  D' Arbonne  and  Comey, 
Louisiana  and  Arkansas. 


5.  Month  of  Yazoo  River  and  Harbor  at 

Vicksbuiv,  Mississippi. 

6.  Yazoo,   Tafiahatchie,   and  Big  Sun- 

flower rivers,  and  Tchnla  Lake,  Mis- 
sisBippi. 


KXAMINATIONS. 


7.  Big  Black  River,  Mississippi. 

8.  Cypress  Bayou,  Texas. 

9.  Red  River  from  Fulton,  Arkansas,  to 

Denison,  Texas. 


10.  Sulphur  River,  Texas. 

11.  Tallahatchie  River,  Mississippi. 

12.  Yalobusha  River,  Mississippi. 


United  States  Engineer  Office, 

Vicksburg^  Mtss.^  Jnly  SOj  1904* 

General:  I  have  the  honor  to  send  herewith  annual  reports  for  the 
fiscal  year  ending  June  30,  1904,  upon  the  works  of  river  and  harbor 
improvement  of  the  Vicksburg,  Miss.,  district. 

This  district  was  in  the  charge  of  Capt.  Chas.  S.  Bromwell,  Corps 
of  Engineers,  until  May  26,  1904,  and  temporarily  in  my  charge  after 
that  date. 

Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut.  CW.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers.  U.  S.  -4. 

2029 


2030   BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ABUT. 


.  V  I. 

IMPROVEMENT  OF  RED  RIVER,  LOUISIANA,  ARKANSAS,  TEXAS,  AND 

INDIAN  TERRITORY. 

GENERAL  IMPROVEMENT. 

The  U.  S.  snag  boat  C\  IF.  IloweU  was  employed  almost  oontinuouslj 
during  the  year,  and  it8  operations  extended  over  the  river  between 
Colfax,  La.,  and  Fulton,  Ark.,  364  miles,  and  above  Fulton  about  28 
miles  to  the  Kansas  City  Southern  Railway  bridge.  The  boat  was  in 
command  of  Watkins  l!)ecker,  master,  until  January  25,  1904,  when 
he  was  transferred  to  the  snag  boat  O,  G.  Wagne?'  in  Ouachita  River, 
and  was  succeeded  by  Rol>ert  Elflein,  the  present  master  of  the  Sbwell. 

The  following  is  a  summary  of  the  work  performed: 

Hn^fSfi  pulleil  anrl  dcfltroyecl 1, 818 

Stiiinpfl  pulled,  cut,  and  destroyed 268 

Shore  snagH  cut 1, 068 

Jamil  broken  up  and  de8troye<l 3 

Hide  jani8  broken  up  and  destroyed 8 

Logs  removtHl  from  channel 175 

lj(>f^  cut  up  alont^  banks 4 

Ix^nin^  tn^*8  fdlerl  and  destroye*! 2, 430 

Trees  f?irdle<l 49 

Mud  hmii>H  in  channel  dentroyed 2 

B^)wlders  (at  Grand  PV'ore,  li. )  destroyed 4 

Wnxtk  nMnr»ve<l 1 

Stcamlwat  Carrie  S.  sunk  1872,  at  Pecan  Point,  La. 

During  a  high  stage  in  June,  1904,  the  Ilmvell  was  sent  to  New 
Orleans,  La.,  to  l)e  docked,  to  have  the  steel  hull  scraped  and  repainted, 
and  to  undergo  other  essential  repairs.  The  Ixmt  arrived  at  New 
Orl(»ans  June  17,  and  the  repairs  were  in  progress  at  close  of  the  year. 

The  U.  S.  snag  ])oat  O,  O.  Wa/jfnei^  Robert  Elflein,  master,  was 
tninsfcrred  from  Ouachita  River  to  lower  Red  River  October  1, 1903; 
was  einnloyed  until  January  13,  1J*04,  between  the  Atchafalaya  River 
and  O.  K.  Ijanding,  La.,  if 9  miles  alx)ve,  and  removed  the  following 
obstructions  to  navigation: 

8uagH  pulled  an<l  <lestroyed 886 

iStumps  pulknl,  cut,  and  destroywl 3, 092 

Shore  sna^  cut 1, 109 

Side  jams  broken  up  and  destroyed 2 

liOgH  cut  up  ahmtf  banks 874 

Ix^aning  tret^s  felled  and  destroyed 589 

Cubic  yards  of  earth  removed  with  explosives 425 

The  Hucyrus  elevator  dredge  at  Shreveport,  La.,  purchased  in  1895, 
was  .sold  September  2,  1903,  to  Mr.  J.  S.  Ck)difer,  of  New  Orleans, 
La.,  for  §5,001,  and  the  funds  were  deposited  to  the  credit  of  the  appro- 
priation. The  sale  was  made  under  authority  of  the  Chief  of  Engi- 
neers to  the  highest  bidder  after  thirty  days'  advertisement. 

ABOVE   FULTON,    ARK. 

The  snag  boat  Ilomell  removed  41  snags  from  the  channel  above 
Fulton  May  13  to  10,  1904,  which  are  included  in  the  summary  of 
work  performed  by  that  boat,  reported  alwve. 


APPENDIX    V BEPOBT   OF   LIEUT.   COL.    ADAMS.  2031 

A  quarter  boat  was  built  and  fitted  out  at  Shreveport,  La.,  for  the 
use  of  a  party  to  be  employed  at  low  stasfes  in  the  river  above  Shreve- 
port to  mouth  of  the  Kiamichi  River,  Indian  Territory,  clearing  caving 
and  sliding  banks  and  removing  jams  of  drift  and  channel  obstructions 
as  far  as  possible.  May  6  to  12, 1904,  this  boat  was  towed  by  the  snag 
boat  Howell  from  Shreveport  upstream  248  miles  to  Lewis  Ferry,  Tex., 
about  60  miles  above  Fulton,  Ark.  A  party  under  Overseer  J.  B. 
Cason,  equipped  with  tools,  explosives,  etc.,  was  organized  at  Lewis 
Ferrv,  Tex.,  commenced  work  May  24,  and  continued  until  June  3. 
On  that  date  the  river  began  rising  and  continued  to  rise  so  rapidly 
that  snagging  was  discontinued.  The  quarter  boat  was  cordeled 
upstream,  and  on  June  30  had  reached  McCowen,  Tex.,  103  miles  above 
Fulton. 

The  following  obstructions  to  navigation  were  removed  by  this 
party,  viz: 

Channel  snags  cut  and  destroyed 79 

Shore  snags  cut  and  destroyea 086 

Leaning  trees  felled  and  cut  up 874 

Trees  girdled 69 

Sauare  yards  of  willows  and  brush  cut 220 

Wrack  neap  destroyed 1 

AT  SHREVEPORT,  LA. 

An  inspection  of  this  locality  was  made  by  Captain  Bromwell  July 
8,  1903,  who  found  that  the  effect  of  the  floods  of  December,  1902,  and 
March,  1903,  and  of  subsequent  high  stages  of  the  river  had  been  to 
scour  and  temporarily  restore  the  navigable  channel  to  the  desired  loca- 
tion through  tne  drawspan  of  the  bridge.  The  disturbances  of  regi- 
men, caused  by  a  number  of  cut-offs  which  made  during  the  floods^  and 
by  subsequent  caving  of  the  banks  as  the  water  receded,  were  still  in 
progress  and  were  so  great  that  it  was  impracticable  to  resume  work 
under  the  project  of  September  25, 1902  (see  Report  for  1903,  p.  1364), 
and  the  terms  of  the  contract  of  November  13,  1902,  with  Hunter  & 
Frey.  A  supplemental  agreement  therefore  was  made  with  Hunter  & 
Frey  September  10,  approved  by  the  Chief  of  Engineers  October  6, 
and  by  the  Acting  Secretary  of  War  October  10,  1903,  teiTninating 
their  contract  for  dike  construction,  and  paying  them  $4,503.63  as  full 
condensation  for  all  work  performed. 

Mr.  L.  L.  Griffith,  junior  engineer,  made  a  reconnaissance  in  Sep- 
tember, 1903,  and  reported  that  the  bar  had  formed  again  under  the 
drawspan  of  the  bridge,  and  that  where  the  last  survey  (May,  1903) 
showed  a  depth  of  20  feet  below  zero  it  was  entirely  dry  at  zero  of  the 
gauge.  He  attributed  the  rapid  change  to  a  moderately  high  stage  in 
July  (15  feet),  which,  having  been  unaccompanied  by  any  outflow  from 
Cross  Bayou,  permitted  the  current  to  remain  on*  the  Shreveport  side 
and  caused  the  channel  on  the  left  side,  under  the  draw,  to  fill.  A 
resurvey  of  the  locality  was  made  in  October,  and  November  21  a  modi- 
fied project  for  dike  construction  was  submitted  and  was  approved 
November  27,  1903. 

This  project  proposed  to  repair  and  extend  shoreward  an  old  dike 
rebuilt  by  the  United  States  in  July  and  August,  1897  (see  Report  of 
1898,  p.  1576),  and  to  build  two  new  dikes  immediately  above  it.  The 
new  dikes  were  to  be  constructed  of  a  single  row  of  round  piles  extend- 
ing from  top  of  the  steep  bank  about  300  feet  into  the  river,  and  the 
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old  dike  was  to  be  connected  with  the  bank  in  the  same  way.  The 
interstices  between  piles  were  to  be  closed  with  smaller  round  piles, 
hand  driven,  and  the  heads  of  all  secured  by  a  line  of  waling  pieces, 
front  and  back,  tightly  drawn  together  by  bolts  through  or  oetween 
the  pile  heads.  The  tops  of  the  dikes  were  to  be  between  7  and  8  feet 
above  zero  of  the  gauge  from  outer  end  to  near  low-water  edge,  and 
then  rise  to  top  of  t^nk.  The  work  was  to  be  performed  by  hired 
labor  at  an  estimated  cost  of  about  $5,000. 

A  pile-driver  frame  was  erected  on  the  bow  of  the  snag  boat  JSowdl^ 
and  April  4  to  13,  1904,  the  crew  of  that  vessel  was  employed  in  con- 
structing the  shore  ends  of  the  three  dikes.  Piles  were  driven  at  ed^ 
of  the  steep  bank  and  outward  as  far  as  the  stages  would  permit 
Fortj'-five  piles  were  driven  in  the  extension  of  the  old  dike^  and  32 

Siles  were  driven  in  each  of  the  two  new  dikes.  The  stages  of  April, 
[ay,  and  June  were  not  favorable  for  completing  the  dikes. 

I<  rom  1895  to  1902  there  were  no  very  high  stages  of  Red  River  and 
the  work  of  snag  boats,  repeated  from  year  toyear  during  that  period, 
had  resulted  in  a  well-defined  steamboat  channel,  reasonably  free  of 
obstructions.  In  December,  1902,  there  was  a  disastrous  flood  culmi- 
nating at  Shreveport,  La.,  December  16,  at  34.1  feet  on  the  gauge  (1.6 
feet  felow  the  extreme  high  water  of  1892).  This  was  followed  by  a 
second  flood  which  reacheda  height  of  33.1  feet  on  the  Shreveport  gauge 
March  22,  1903.  During  these  floods  seven  cut-offs  made,  the  levee 
breached  at  one  place  above  Shreveport;  the  channel  of  the  river 
shifted,  building  up  bars  and  uncovering  snags  and  wrecks,  immense 
quantities  of  trees  and  stumps  were  thrown  into  the  river  by  the  rap- 
idly caving  banks,  and  much  of  the  work  of  seven  years  was  undone 
in  a  few  months. 

During  the  past  year  snagging  operations  extended  over  the  river 
from  the  Atchafalaya  River,  Louisiana,  to  Fulton,  Ark.,  and  as  far 
above  Fulton  as  practicable,  with  a  view  to  opening  up  the  channel  as 
quickly  as  possible.  With  the  available  funas  it  is  proposed  to  con- 
tinue this  work  and  to  complete  the  dike  construction  for  improve- 
ment of  the  channel  at  Shreveport,  La.  If  necessities  arise  for  addi- 
tional work  in  accordance  with  the  existing  project,  supplementary 
plans  and  recommendations  will  be  submitted. 

The  improvement  of  Red  River  since  October  10,  1903,  was  carried 
on  under  the  local  supervision  of  Mr.  H.  M.  Marshall,  assistant  engi- 
neer, whose  report  is  appended.  Mr.  John  Ewens,  the  former  assist- 
ant engineer,  after  a  protracted  illness,  died  February  20,  1904.  Mr. 
Marshall  was  aided  by  Mr.  L.  L.  GrifSth,  junior  engineer,  stationed 
at  Shreveport,  La.,  until  March  31,  1904,  when  he  was  succeeded  by 
Mr.  W.  Ii.  Polk,  assistant  engineer  at  that  place. 

The  amounts  expended  during  the  year  ana  the  unexpended  balances 
July  1,  1904,  were  as  follows: 


Allotments. 


General  fmproyement 
Above  Fulton,  Ark — 
At  Shreveport,  La 


Expended 
during  year. 


130,990.10 
1,151.09 
5,215.86 


Totol ;        87,857.06 


Balance  mi- 

expended 

July  1,1901. 


167,770.96 

4,601.91 

1&.340.U 

87,61S.07 
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The  expenditures  are  classified  as  follows: 

GENERAL  IMPROVEKENT. 

Snagboat  C.  W.  HaweU: 

Payroll $12,492.09 

Fuel 1,762.38 

Subsistence  supplies 2, 188. 59 

Rope,  chain,  tools,  oil,  explosives,  equipment,  etc 2, 093. 56 

Repairs 859.86 

$19,396.48 

Snaeboat  0.  G.  Wagner: 

Payroll 3,122.41 

Fuel 416.18 

Subsistence  supplies 489. 96 

Rope,  chain,  tools,  oil,  explosives,  equipment,  etc 891.48 

Repairs 139.58 

Traveling  expenses,  master  and  pilot 18.27 

5, 077. 88 

Quarter  boat  No,  6: 

Construction 1, 818. 62 

Outfit 403.15 

Tools,  etc 139.36 

— '■ 2, 361. 13 

Engineering,  administration,  etc.: 

Pay  of  assistants,  etc 1 ,  861 .  83 

Traveling  expenses  of  assistants  and  mileage  of  district 

officer 118.91 

Pay  of  office  employees 1,723.67 

Office  rent,  stationery,  telegrams,  repairs  of  instruments, 

etc 450.20 

'. —      4, 154. 61 

Total 30,990.10 

ABOVE   FULTON,  ARK. 

Snag  boat  C.  W,  Ifotvell: 

Payroll $345.00 

Fuel 165.00 

Subsistence  supplies 24. 33 

Telegrams .59 

$534. 92 

Quarter  boat  No,  5: 

Payroll 168.67 

Subsistence  supplies 133. 60 

Explosives,  etc 313. 50 

Telegrams .40 

616. 17 

Total 1,151.09 

AT  8HREVEPORT,  LA. 

Amount  paid  contractors  upon  termination  of  contract $4, 503. 63 

Percentage  reserved  from  prior  payment 43. 01 

Dike  construction  under  modified  project: 

Labor 299.32 

Hire  of  hoisting  engine 99. 00 

Material,  etc 265.90 

Traveling  expenses 5. 00 

5,215.86 
ENG  1904 128 
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Money  stiUem^nL 

July  1,  1903,  balance  unexpended $119,969. 12 

Amount  received  from  sale  of  dredge  and  equipment 5,  UOl .  00 


June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $6, 215. 8ft 

For  maintenance  of  improvement 32, 141 .  19 


124,970.12 


37,  357.  <V> 


July  1,  1904,  balance  imexpended 87, 613. 07 

July  1,  1904,  outstanding  liabilities 3,296.29 

July  1,  1904,  balance  available 84,316.  7H 

r.Vmount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June  «M, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 

{     exi)endiHl  July  1,  1904 "75,000.00 

Submitted  in  compliance  with  requirements*  of  sundry  civil  act  of  June 
4,  1897,  and  of  secrtion  7  of  the  river  and  harbor  act  of  1899. 

The  appropriatloDH  for  the  early  work,  from  1828  to  1852,  were  an 
follows: 

May  23,1828 $25,000.00  ,  March  3, 1841 $75,000.00 

March  2, 1831 187.50  I  March  2, 1847 7,150.00 

July  3,1832 22,628.00     August  30, 1852 100,000.00 

June  28,  1834 50, 000. 00 


March  3, 1 835 50, 000. 00 


Total 535,765.50 


T.iK.  o  1  flQ«  /  40, 800. 00     Amount  exjiendeii 532. 219. 90 

.iui\  -,iiMO ^  :iO,000.00  

March  3, 1837 65,000.00     Amount  c«rrie<l    to   Hurplus 

April  20, 1838 70,000.00  ;      fund 3,545.60 

The  appropriationH  since  1872  have  l>een  as  follows: 


Jiiiu' 10   187*>  i     ^20,000 

•'""^  ^"'  *"' \      150,000 


March  3,  1873. 
Juno  23,  1874... 
March  3,  1S75... 
August  14,  187<>. 
April  10,  1869  ^  . 
Febniarv  7,  1878 


80,000 
50,000 
20,  000 
:i'>,000 
4, 500 
6,000 


June  18,  1878 [       *ii'^ 


July  5,  1884 $75,000 

Au>niHt5,  18S6 /       ^'ms 

65[0(M) 
35,  (JOi) 


Aujrust  11,  1H88 


S4*ptcml)er  19,  1890. 


100,  (HX) 

2S,  (HH) 

2,0110 


Manh  3,  1879. 
.In IK'  14,  IHSO  . 


Man-li  \\,  18H1. 
Aujrust  2.  1SS2 


25,000 
15,000 

MM,  •Mil' 

10,000 
25,  000 
rtO,(X)0 
10,  (MX) 
10,  (XK) 
10,  000 
75,  (KM) 


July  13,  1892 !      ^^l^^SS. 


3,  500 


Aii^niHt  18,  1S94 }      ^^1'  UJi 


\ 


3,  500 


.Ium'3,  1896 |      *^]'JJI|) 

March  3,  1889 15(1,'  {XW\ 

June  IS,  HH)2 i;i5,  (XX> 


Total . . . 


1 , 7:«,  (XX) 


<X>MMKKriAI.   STATISTICS. 


Navi>n\ti<»n  nf  Ke<l  River  alH>vf  the  Atchafalava  Hiv«*r,  Ixmisana,  to  Fulton.  Ark., 
was  not  snsiH'ndiHi  during  tlie  yt^r,  except  by  tlu»  luir  at  ShrevfjMirt,  \a\.',  hut  during 
lowest  water  in  I>ei*emlH»r,  the' larger  boat**  couM  not  run. 


"  I^icnnial  appropriation  phould  1h»  $150,000. 

*  Allotment  ma^te  August  27,  1877,  for  closing  Tom^s  IVayou. 


APPENDIX    V BBPORT   OF   LIEDT.   COL.   ADAMS.  21)35 

Llti  ofeUamhoaU  in  the  Red  River  trade  during  Ihtfiteal  year. 


li 


Summary  0/  comtiurce  reported. 


Artlcln. 

1^. 

Articlea. 

.90^. 

Ttm*. 
2«.768 

^,., 

270,  M« 

A  lai^  port  of  the  commerce  of  Onachita  and  Black  rivers  paM«8  up  and  down 
Lower  Red  Hirer.  DuriDK  the  fiBcal  year  1S03-4  this  i^gragated  lS0,d23  tons,  valued 
atC7,311,&40,  and  the  businem  of  the  paet  fift«en  yeare  ranges  between  73,679  and 
313,863  tons  per  annum,  with  values  estimated  at  $3,293,000  to  (10,234,250,  the 
average  of  the  fifteen  yeara  being  177,174  tone,  valued  at  (6,404,120. 


RBPORT  OF    HR.    R.    M.    HARSBAU.,    ASHISTANT 

UKITBD   I^ATfiB   EhOINKBR   OFFICE, 

\'{ck»buTfft  Mitt.,  June  SO,  IS04. 
Colonel:  I  have  the  linnor  to  submit  a  report  of  operatjone  on  Red  River,  Loui- 
siana, Arkaneas,  Texas,  and  Indian  Territory,  duriDg  the  flacal  year  ending  June  SO, 
1901. 
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GENERAL   IMPROVEMENT. 


Jul^  1,  1903,  the  U.  S.  snag  boat  C.  W.  Howell ^  Watkina  Decker,  master,  was 
working  upstream  from  St.  Maurice,  La.  After  working  as  high  as  Grand  Ecore  the 
boat  turned  back  and  went  down  to  Colfax.  Very  httle  was  done  below  Mont^ 
gomery,  but  from  there  up  work  wan  carried  on  continuously  to  Coushatta  till  the 
middle  of  October,  when,  during  a  small  rise  in  the  river,  the  boat  ran  to  Shreveport 
for  minor  repairs  to  machinery.  Much  trouble  was  experienced  all  the  season  by 
the  breaking  of  the  capstans  in  pulling  over  bars.  After  a  few  days*  delay  the  boat 
went  down  the  river  to  Grand  Ecore  and  worked  up  to  the  vicinity  of  Tones  Bayoa, 
and  then  ran  to  Shreveport,  arriving  there  January  23,  1904.  Watkins  Dwker, 
master  of  the  HoweUj  exchanged  places  with  Robert  P^lflein,  master  U.  8.  snas  boat 
0.  G.  Wagner f  on  January  25,  1904.  During  a  small  rise  the  boat  went  above  Shreve- 
port, but  on  account  of  a  quick  fall  turned  back,  going  as  far  down  as  East  Point,  and 
working  upstream  to  Shreveport.  Throughout  March,  April,  Ma^,  and  early  part  of 
June  work  was  carried  on  above  Shreveport,  back  and  forth  as  high  as  Fulton,  Ark., 
according  to  the  stage  of  river.  Also  within  this  period,  April  4  to  14,  the  iroweli-waa 
used  as  a  pile-driver  boat  building  dikes  in  Shreveport  Harbor,  and  May  6  to  12 
toweti  a  quarter  boat  for  a  chopping  party  from  Shreveport  to  I^wis  Ferry,  Tex., 
about  65  miles  above  Fulton,  Ark.  While  above  Fulton  the  Hotrell  removed  41  snags 
from  the  channel.  June  4,  1904,  the  gauge  at  Shreveport  read  3.3  feet,  and  there 
was  only  2  feet  depth  of  water  under  the  draw  span  of  the  Vicksburg,  Shreveport 
and  Pacific  Railway  bridge.  As  there  was  plenty  of  water  under  the  fixed  spans,  the 
chimneys  of  tlie  Howell  were  lowered  and  she  i)a8sed  under  the  bridge.  The  boat 
worked  down  the  river,  but  was  overtaken  at  St.  Maurice  by  a  heavy  swell  on  June 
14  that  put  an  end  to  her  work,  which  had  }>een  almost  without  cessation  for  the 
whole  year. 

The  Howell  was  sent  to  New  Orleans,  arriving  there  June  17, 1904,  to  be  docked  at 
the  McLelland  dock  and  have  the  outside  of  the  hull  scraped  and  painted.  She  will 
be  painted  ainl  have  some  repairs  made  whi(!h  will  requin^  a)x>ut  three  weeks. 

The  r.  S.  snag  boat  O.  (i.  Wacfner^  Robert  FJflein,  master,  entered  Red  River  at 
the  mouth  of  Black  River  Octolier  1,  liK)3,  and  left  by  the  same  route  January  13, 
1904.  In  the  interim  she  workinl  as  high  as  ().  K.  Landing,  179  miles  above  the 
Atchafalaya,  and  down  to  Sugar  House  Chute.     The  river  was  put  in  good  condition. 

During  the  year  a  quart-er  boat,  with  hull  ()8  feet  3  inchi^  long,  18  feet  wide,  3  feet 
6  inches  deep,  was  built  anrl  outfitte<l  at  Shreveport.  As  stated  above,  it  was  towed 
by  the  snag  lx)at  Howell  to  l^wis  Ferry,  Tex.,  where  work  l>egan  removing  obstruc- 
tions from  the  river  by  means  of  saws,  axes,  and  explosives.  Operations  were  carried 
on  upstream  by  a  crew  of  14  men  under  Overseer  J.  B.  Cason.  Shortly  after  work 
began  a  big  rise  set  in  and  work  was  interfered  with.  The  party  cordeled  the  boat 
up  the  river  endeavoring  to  reach  the  mouth  of  Kiamichi,  170  miles  above  Fulton, 
Ark.     At  the  end  of  the  year  they  were  at  McCowen,  Tex.,  67  miles  below  Kiamichi. 

The  range  bt^tween  hipi  and  low  water  at  the  several  stations  on  Red  River  daring 
the  fiscal  year  was  as  follows: 


(iatiKe  Mtation. 


Ix>w  water. 


Date. 


Fed. 

Arthur  City. Tex. « {fc^tnimr::::::::::^     »•«» 

Fulton,  Ark.  ft I  Dee.  1(».  17. 1903 5. 30 

Shreveport.  I...  ft te;l^i2%9:2i:^^^^^ 

Alexandria.  1  ji.  ft '  Dee.  10-12. 1903 ,  -  1. tt) 


High  water. 


Date. 


.July  6. 1903 

June  H.1904 

June23-2.M904... 
June30,19lM 


Read- 
ing. 

Range. 

Feet. 

Fta, 

26.50 

22.50 

81.60 

26.30 

28.50 

SO.  50 

29.50 

30.50 

a  Weather  Bureau  gauge. 


ftMiHj<i.ssippi  River  Commission  gauge. 


AT   SIIREVEIN)RT,   LA. 


Aft^r  a  personal  examination  of  the  river  at  Shreveport  the  district  officer  deter- 
mines! it  to  be  not  advisable  to  carry  out  the  existing  project  under  contract  with 
Messrn.  Hunter  &.  Frey.  With  the  approval  of  the  Chief  of  Engineers  the  contract 
was  terminated,  and  September  10,  1908,  the  contractors  were  paid  $4,503.63  in  full 
settlement  for  tlie  work  they  had  done. 

Octol)er  19  to  30,  1903,  a  sur\'ey  was  made  and  the  soundings  compared  witli  those 
of  May,  1903.     It  showeil  the  channel  under  the  draw  span  of  the  Vicksbui^g,  Shreve- 
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port  and  Pacific  Railway  bridge  was  filling  and  the  thread  of  the  river  moving  to 
the  Shreveport  side.  A  modified  project  tor  three  dikes  was  submitted  November 
21  and  approved  November  27,  1903.  This  contemplated  using  the  old  wing  dam 
built  in  1897,  repairing  and  extending  it,  both  into  the  river  and  to  the  shore,  where 
it  had  been  flanked.  In  addition  two  dikee,  each  about  300  feet  in  length,  were 
to  be  built  at  about  equal  intervals  between  the  old  dike  and  Cross  Bayou,  the 
dikes  to  be  constructed  of  round  piles  driven  in  line  as  closely  together  as  possible, 
with  smaller  piles,  driven  by  hand,  to  close  the  openings  between;  a  line  of  heavy 
waling  to  be  l)olted  along  both  sides  of  the  piles  near  the  top  so  as  to  draw  the  heads 
together;  the  dikes  to  begin  well  l>ack  on  the  top  of  the  bar  and  the  heads  of  the 
piles  to  step  down  the  slope  to  near  the  low-water  line,  and  from  there  out  to  stand 
about  7  feet  above  zero  of  the  gauge.  April  4  to  13,  1904,  a  pile-driver  frame  was 
erecteii  on  the  det^k  of  the  U.  S.  snag  boat  C.  W.  Howell  and  the  shore  ends  of  the 
dikes  were  built  as  far  as  the  stage  of  water  would  permit.  Thirty-tw^o  piles  were 
driven  in  dikes  1  and  2  each  and  45  piles  in  No.  3.  High  stage  of  river  has  prevented 
further  work,  but  arrangements  have  been  made  for  hire  of  a  pile-driver  Large  and 
outfit,  and  as  soon  as  the  water  falls  the  work  will  be  resumed. 

Until  April  1,  1904,  Junior  Engineer  L.  L.  Griffith  was  in  local  charge  at  Shreve- 
port, when  he  was  relieved  by  Aisistant  Engineer  W.  H.  Polk. 

Within  the  last  fifteen  years  the  changes  which  have  taken  place  in  Red  River 
below  the  hills  near  the  ]x>uisiana- Arkansas  State  line  down  to  the  hills  at  Grand 
Ecore  have  been  quite  remarkable.  Where  formerly  the  river  was  narrow  and  tor- 
tuous, with  low  banks  lined  with  timbtT,  now  is  a  wide  open  channel  with  long 
bends,  laree  sand  bars,  high  banks,  and  cleared  fields.  Of  course  it  is  all  due  to 
clearing  of  the  country,  confinement  of  the  waters  by  levees,  cut-offs,  and  removal 
of  sunken  logs  from  the  river  bed.  It  is  the  first  step  toward  regulating  and  improv- 
ing? the  river.  At  times  of  meilium  and  high  stages  the  river  is  easily  navigated,  and 
injuries  or  accidents  to  boats  are  few.  But  at  low  water  the  navigation  is  little  bet- 
^r  than  it  was  before  the  improvement  began.  Though  boats  are  no  longer  menaced 
by  snags  and  there  is  ample  depth  in  the  long  pools,  yet  the  river  has  spread  out 
over  the  bars  in  a  thin  sheet  or  is  divide<l  into  several  channels,  so  that  navigation 
is  hindered  or  stopped.  Movements  of  the  snag  boat  are  greatly  hampered  at  times 
of  very  low  water  when  snags  are  most  easily  found,  and  there  is  not  time  enough  at 
a  somewhat  higher  working  stage  to  get  over  the  river.  Several  days,  sometimes  a 
week,  may  be  spent  dragging  a  snag  D<:>at  drawing  3  to  4  feet  over  a  bar  on  which 
there  is  less  than  2  feet  of  water,  only  to  get  into  a  pool  that  can  be  clearer!  of  snags 
in  a  day;  or  worse  still,  to  be  met  by  a  sudden  rise  which  puts  an  end  to  all  work 
for  the  time  being.  After  pulling  over  a  bar  the  depth  on  it  is  no  greater,  and  it  is 
no  easier  to  get  over  than  it  was  before.  It  is  safe  to  say  that  not  over  half  of 
the  time  of  the  snag  boat  is  spent  removing  obstructions.  By  exercising  great  watch- 
fulness, combined  with  a  good  deal  of  luck,  the  boat  can  be  worked  up  the  river  to 
meet  a  rise  and  back  down  with  a  fall  so  as  to  keep  fairly  well  occupie<l  and  accom- 
plish considerable  benefit  at  not  too  great  cost.  But  as  stated,  the  inability  to  get 
about  when  most  could  be  accomplisheii  greatly  circumscribes  her  usefulness.  The 
removal  of  the  timber  from  the  banks  has  lessened  the  number  of  snags  to  be 
removed  by  the  snag  boat,  but  it  has  also  cut  off  the  boat's  fuel  supply.  Now,  coal 
brought  in  on  the  railroads  along  the  banks  is  the  only  source  of  fuel  iJetween  Alexan- 
dria and  Shreveport.  From  two  days  to  a  week  are  lost  each  month  waiting  for  fuel 
and  getting  it  on  board.  These  conditions  have  made  snag  work  less  important,  less 
l)eneficial,  and  more  costly  than  formerly,  and  suggest  the  use  of  other  means  to 
properly  control  and  direct  the  low-water  channel  and  flow. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Marshall, 
Assistant  Engineer. 

Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers. 


V    2. 

IMPROVEMENT  OF  CYPRESS  BAYOU,  TEXAS  AND  LOUISIANA. 

No  work  was  done  during  the  year  beyond  that  required  for  care  of 
the  United  StatCvS  dredge  at  Shreveport,  La.,  which  was  sold  under 
authority  of  the  Chief  of  Engineers  in  September,  1903. 
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The  expenditure  of  the  available  funds  for  dredging,  or  for  the 
remoT&l  of  stumpe,  etc.,  will  afford-  no  improTemeot  of  navigHtion 
between  Shreveport  and  Jefferson,  and  it  ib  recommended  that  the 
project  be  repealed  and  that  the  money  be  paid  into  the  Treaauiy. 
The  stream  is  not  worthy  of  farther  improrement  by  the  United 
States. 

Jfon^  statement. 

July  1,  1903,  belancti  unexpended $3,SW.\6 

June  30,  1904,  amount  expended  during  Abc&I  jear 383.90 

July  1,  1904,  balance  unexpended 3,aK.M 

The  appropriations  for  Cypress  Bayou  and  the  lakes  have  be«n  as 

follows: 

By  act  of — 

June  10,  1872 $10,000.00 

March  3,  1873 60,000.00 

Aiiguit  14,  1876 13,000.00 

June  18,  1878 16,000.00 

March  3. 1878 6,000.00 

Augusts,  188« 18,000.00 

Auguat  11, 1888  (allotted  from  appropriation  for  Bed  lUver) 5,000.00 

September  19,  1890{(orBarvey) 10,000.00 

Jnly  13,  1892  (for  survey) 2,000.00 

July  13,  1892  (allotted  from  appropriation  for  Bed  Bivier) 1,701.33 

Anguetl8,  1894 10,000.00 

Junes,  1896 5,000.00 

Total 146,701.38 


Cypreea  Bayou  lietween  Jeffereon  and  the  lakee  was  reported  navigable  all  the 
year  lor  1iKht-<lrafl  Ixiate.  Only  in  the  latter  part  of  June  could  a  boat  ascend  from 
Hhreve|xirt,  La. 

Litit  'ifboaU  mgaged  in  the  tntdr  during  thf  fiMtal  year. 


>Vrf,    t\ti,  ■  FWt. 


S    Hbreveport.  L«..  uid 


KKilmtteii  value,  M.tOO. 
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V  3. 

IMI*kc»VKMKNT  OF  orA(T|IITA  AND  HLACK    RIVKRS.  ARKANSAS  AND 

IjOnsiANA. 

liKNKKAl.   IMI'KOVKMKNT. 

Work  for  the  iiuiiiiUMiaiu*<«  ami  ei^tiorail  im|m»veii)ont  of  iiavintion 
wiis  roiitiiuitMi  hy  tin*  V.  S.  Hiia^  hcitil  fK  (i.  Iifi</mr  fnMii  tlim*  1  to 
S>|>triiiUT  :Vk  \\^^*^^  and  from  .lanuary  i:i  until  Frhrimry  2t{/nM»4, 
wlini  the  iMnit  waM  laid  up  with  the  plant  at  MonnN\  I^a.  (>|M*niti«>nH 
extencliMi  from  the  mouth  of  Klack  River,  Ixmisiana,  to  Buffalo  Fhit^^ 
ArkiuiNiiH.  :{*js.i  mileM  aUive,  and  put  the  river  in  pntd  navij^ble  con- 
ditit»n  for  the  time.  The  WtN/ner  wa^  iMMnnumiUMi  hv  KoU»rt  KIHein« 
master,  until  tlamiarv  2r»«  P.H4«  when  he  wan  tmn^fernnl  to  the  niitig 
Umt  ll'nrJI  ill  Kisi  itiver  aikl  relieviMl  hy  Watkinn  I)iM*ker. 

The  f4»llowin^  is  a  ^umlnary  of  the  work  |)erfonmKl  hy  the  Wa«;ft*r^ 
vi/: 

Siiiiip*  |iii11in1  an«|  tUittntyiNl Hm6 

Stiiiii|iN  |»iill«*«|.  rut,  iiiitl  iU«tri»ynl H7rt 

Sln«n*  Miioin*  <  ut ftK7 

I^iiiiiiit;  tn-i-ji  trlli^l 1, 377 

I>iiir«  <  lit  ii|i :C13 

WriN-k"  r«-iiiiiM^I  ftMiiU'Dt,  He.  of  ii|c«iii«*r  l*fiifi  !kirh^  mink  1  mile*  alMivr 

<  MiiK'hita  lU'llr  l^ii«ltiiir.  Ark.  iukI  minken  i\m\  flmt  at  Trij*k*r  IjUHlinjr.  Ijl  ).  *2 

After  •«u^iN*!iilin^  work  the  pn>|MT  c*an*  wan  taken  <if  phint  laki  up 
at  MonnN*,  I^i. 

OlMI'i.KTlON    OF   SI'KVKY    K«>K   UM^KM   AN1>   HAMM. 

Survey  work  in  the  tiekl  <-<»nHi.«ted  c»f  iNirinifH  ami  IcN^al  Murvey^  at 
th«*  ^\tr^  i»f  I^N'kH  and  I>tuns  N«»r«.  4  and  (».  (Mhn*  work  u|Min  the  tiia|w 
aiMl  iiot4***  \%aH  «*ontinu<Mi  uiiriii^f  the  y«*fir. 

|4M  KM   AMI    l>AMh   SitH,  4   AM>  tL 

Hid**  for  hiiiltliii)r  the  two  l«M*k«»  aii<i  damn  were  invited  hy  advorti^*- 
niriit  f«ir  oiM*  iiioiith  l>4H*emlN*r  :;:f«  VMK\^  to  January'  ^^  IIMM — and 
hut  t\%4i  l»i«U  were  n*n*ive«l«  the  Kiwent  a^Kn^ipitin};  a^  ftdlown: 

K«>r  I  •in  l«l  I  III!  I  ^tak  iiti*  I  I  hiin  Nt  I.  4 1:2^12,  ^NK.  (M 

K«»r  tuiiMiiii;  l>H  k  mu\  iHllii  No.  ti If7*/',  HIWl.  'Jii 

T-lal    .W».»M. 'JH 

Thi*«  litiiouiit  tN*in^  larpdy  in  exet*MH  of  the  e?«tiniat4H4  nnd  «>f  the 
e\|M-ndittit'i*  authc»rix«Ml  hy  (  on^fn'w,  the  hidi4  wen»  rrjwt4*<l. 

After  <M»iiie  minor  rhani^***  of  tilan  with  a  view  t4»  dern*a^in|^  the 
rii^t,  thr  *\«irk  was  ri*iid\«*rti<M*d  for  six  weeki^  Maridi  .*{  t4>  April  15, 
1*.M>|     mill  )»iit  one  hid  wa'^  nnviviMl,  as  follown: 

l-i.r  IhiiI.Iii.c  U*«k  aikI  Ihiiii  N«>   4 |*.1il,l<N>.  Mi 

Ki.r  iHul.tiiii;  l>Nk  Aii.l  Ihiin  N..   tl :»4.  l*.ni.AO 

T..lal «»AVi.V^ 
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This  hid  was  rejected. 

JuDe  1^,  19<^4,  the  work  was  advertised  the  third  time,  and  pro- 
posals arc  to  be  received  until  August  17,  1904. 

The  work  was  under  the  local  supervision  of  Mr.  H.  M.  Marshall, 
assistant  engineer,  whose  report  is  appended  hereto. 

ESTIMATES. 

The  amounts  expended  during  the  year  and  the  unexpended  balances 
June  30,  11K)4,  were  as  follows: 


For  maintenance  of  improTcment. 

For  (»inplvtlon  of  Murvey 

For  Ijuckn  and  lianiM  \os.  4  and  d  . 


Ti>tal. 


Expended  'Balance  June 
doring  year.       8U,  1904. 


2,864.63 
7,640.67 


18.aM.W 


$4,588.76 

2,158.35 

311,97».9» 


818,6n.l0 


These  balances  will  be  applied  to  the  purposes  stated. 

The  additional  appropriation  recommended  is  for  the  following  work: 

Completing  LahiIlh  and  Danui  Nob.  4  and  6,  l)eing  iMilanire  of  amount  pleilged 

bv  river  and  harlx^r  act  approved  June  18,  1902 $103, 9.>4 

RetmildinK  snag  Ixmt  O.  O.  Wagner 50,000 

Maintenance  of  improvement  for  one  year  bv  snaffging  work 20, 000 

Maintenance  of  improvement  at  Catahoula  shoals  l>y  dredging 10, 000 

Total 183,954 

Mtmey  st<Uement. 

July  1,  1903,  lialance  unexpended 1336,762.00 

June  30,  1904,  amount  expende<l  during  fiscal  year: 

For  works  of  improvement \ $7, 649. 67 

For  completion  of  survey 2, 864. 63 

For  maintenance  of  improvement 7, 570. 60 

18, 084. 90 

July],  1904,  balance  unexpended 318.677.10 

July  1,  1904,  outstanding  liabilities 48.46 

July  1,  1904,  Iwilance  available 318,628.64 


Amount  ( estimat^Hl )  required  for  completion  of  existing  project 1 ,  668, 576. 00 

Amount  that  can  Im>  protitablv  expended  in  fiscal  year  ending  June  30, 
190<),  in  a<ldition  to  the  bafance  unexpended  July  1,  1904: 

For  works  of  inipn.>vement $103, 954. 00 

For  rebuilding  snag  l)oat  Wagner 50, 000. 00 

For  maintenance  of  improvement «30, 000. 00 


Submitted  in  compliance  with  requirements  of  mindry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harlwr  ai!t  of  1899. 


183, 954. 00 


o  Biennial  appropriation  should  \y^  $50,000. 
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Tbe  appropriation M  have  been  as  follows: 


By  at-t  of — 

March  3,  1871 $25,000 

Mareh3,1871 26,000 

June  10,  1872 60,000 

JunelO.1872 40,000 

Mmrch  3,  1873 60,000 

August  14, 1876 12, 000 

June  18, 1878 10,000 

MarchS,  187» 10,000 

June  H,  1880 8,000 

March  3,  1881 12,000 

August  2, 1882 12,000 

Julys,  1884 15,000 


By  act  ot — 

Auguit6,1886 117,500 

AugUBtn,1888 20,000 

September  19,  1890 16,000 

July  13,  1892 40,000 

August  18,  1894 60,000 

June  3,  1896 70,000 

March  3,  1899 110,000 

June  13,  1902 31,600 

June  13. 1902 80,000 

March  3,  1903 260,000 

Total 974,000 


During  the  fiscal  year  1904  Ouachita  and  Black  rivers  were  r^Mried  navigable  for 
New  Orleans  packets  to  Camden,  Ark.,  frum  February  1  to  June  SO.  At  lowest  stages 
New  Orleans  boals  could  not  ascend  above  Harrisonburg,  I^-  Small,  light-dnft 
lioats  could  run  all  the  ye«r  except  eight  weeks. 

lAit  of  tteamboati  engaged  in  the  trade  during  thefitoal  year. 
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Slim  mart/  ttf  miminrce  rrjtortefl. 


Articles. 


Cotton 

(y>tton  HeiNl ^ 

Hidofl  and  Hkins 

Live  Ht<M;k 

LumlKT 

Saw  lop* 

HtUVCN 


EHtlmaUHl  VHlue.  $7,31  l.MU. 


IMKi-i. 


Tons. 

11,947 

5,H2o 

•23 

210 

4,579 

97.ft27 

3C,  'M\ 


Articlw!. 


Brirk 

l*ro\iidoiiM 

Grain 

Miscellaneous 

TotJil . . . 


1903-4. 


Tbiw. 

573 

8,632 

7.736 

7.605 


^  180, 9^23 


kepokt  of  mr.  ii.  m.  marshall,  ahsihtant  enrtlnebr. 

ITnitki)  States  Knciineek  Office, 

Vicksbiirgy  3ffx«.,  June  SO,  1904. 

Colonel:  I  have  the  honor  to  submit  the  following  rep<3rt  on  improveiuent  of 
Ouachita  and  Hlack  rivers,  Arkansas  and  r^)uisiana,  for  the  fiscal  vear  ending  June 
:K),  HKM: 

maintknante. 

The  U.  S.  pnag  Ixmt  (K  a.  Wagmr,  Robert  Klflein,  master,  was  finishing  patrol 
above  Monro*;  at  tiie  l)e^inning  of  the  year.  During  July  work  was  carried  on  above 
Monroe  as  high  as  Mallard  shoal,  231.7  miles  alwjve  the  mouth,  and  during  August 
and  SeptemlMT,  except  about  a  wi^k  Hpent  in  Tensas  River,  work  was  continued 
l)elow  Monroe  to  the  mouth  of  Black  River.  The  Wagiier  was  employed  on  Red 
River  from  Octolx»r  1,  liMKJ,  to  January  13, 11K)4.  On  her  return  to  the  Ouachita  she 
worked  up  to  Buffalo  flats,  328.7  miles  above  the  mouth,  by  the  14th  of  February, 
where  she  turned  back  on  account  of  low  water.  After  reaching  lock  site  No.  6  on 
her  way  down,  she  was  employe*!  there  the  rest  of  the  month  sinking  a  boiler  shell 
to  serve  as  a  test  pit  to  examine  the  foundation  for  the  lo<*k  and  dam.  A  sudden 
rise  in  the  river  put  an  end  to  all  work,  the  boat  ran  down  to  Monroe,  and  was  laid 
up  there  March  4,  19(M. 

On  January  25,  1904,  Watkins  Decker,  master  l^^.  S.  snag  boat  C.  W.  Ilotvellj  was 
transferred  to  the  }YLt(p\ei\  and  Rol)ert  Elfiein,  master  U.  8.  snag  boat  O.  G.  Wagiier, 
to  the  IhnreU.  On  May  1,  19()4,  Watkins  Dec'kerwas  furloughed  for  one  year  on 
account  of  ill  health. 

The  Iwd  condition  of  the  Wtujner  has  l>een  rei)orte<l  annually  for  several  years. 
During  the  last  season,  besides  the  increaseil  leaking  in  the  hull  two  very  serious 
weaknesses  (leveloi^nl — cnie  a  crack  in  the  boiler  and  the  other  the  breaking  down 
of  the  hoisting  boom.  Both  <lefecta  were  patched,  but  the  boat  is  not  safe  to  work  on. 
She  should  l>e  condennicd  as  worthless  and  sold.  In  this  connection  it  is  suggested 
that  the  V.  S.  snag  lK)at  (\  W.  Ilnwdl,,  now  on  Red  River,  irouM  1x3  ustnl  to  advan- 
tage on  the  Ouachita,  t»specially  aft^'r  the  lot'ks  and  dams  shall  have  been  finished. 

Snag  work  must  Ix*!  kept  un  as  long  as  timlKT  is  left  growing  along  the  banks  and 
''slides"  <K*cur,  but  the  building  of  the  IcKtks  and  dams,  causing  jxiols,  will  lessen 
caving. 

Gauges  were  read  at  Camden,  Ark.,  Riverton  and  Black  River  Station,  Ia.,  during 
the  year.     Tlu^  highest  and  lowest  stages  reat*hed  were  as  follows: 


IlighORt  reading. 


Station. 


Date. 


Feet. 


Camden.  Ark '  Jnne  12, 1904 

Riverton,  \jk '.  A|>r.  21-22, 1904. . . . 

Black  River  Station,  La May  7.  1904 


8=>.  20 
3*;.  65 
41.(13 


L(»weflt  reading. 


Date. 


Dec.9-14,1903 

Nov.  29-nec.  2,  1903  .... 
Dee.  19, 1908 


Feet. 


3.60 
I.H7 
4.«2 


(lauge  zero  aliove  tiulf  level:  Camden,  71.17  feet;  Rivert<m,  15  feet;  Blai^k  River 
Station,  4.57  feet. 


SURVEY. 


All  indexes  and  tabulations  of  the  notes  and  survey  data  were  finished.     These 
comprise  72  rec<)rd  lM>oks,  which  wert»  labeled  and  filed.     Recorder  C.  L.  Ck>leinan 
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««'  furlnivlii'"!  Munh  II.  P*m  K«*|i1i»IIiiil'  tip-  mztp  «liit'tv  ••-ul«>  I  iiMmtt,  ..n  |iia\  \ 
■IniHitiL'  l*^!*'.  ««:i«  t-iiiitiiiiml.  \n  lh<-  iiiiiin  liuf  h:l-  tiin«hfl  in  |m-iii*iI.  iinikiiit;  !'• 
«ih«*«*t«  (M  t)i«-««\  It  ohi^l^  lm\«*  till*  i>ii*>v'ni|>li\  |>ii>itf<l  ■•n  tlii->  i  aii>l  .•!  .in-  iiiki^l 
111.  fXi'tpt  till«-«i  Mini  »Niili<<«.      Mr.  John  llt!l«  ki*  i*  fiii.'Uk'*-*!  •Ii.iftiiij  llii'in 

I  ••«  K-     \M*    It\^« 

ririii-  un>i  -|«t'itii-iiti«»ri*i  U*r  I^**  k-  iiinl  l>.iiiit  \(*»  I  iiipl  ••  %i«*n'  fiiii»liiNl  m  \iikriiiit. 
Iriit  vki-ii'  "iili'Hiiiii'iiil)  iniNiiii«^|  iiiiiiriliiic  ti*  iiplt-r*  Irniii  tin*  ••iIh'i-  ••!  thf  <  lii«>(  **{ 
KlitriiM-i-r**  r»iif»  (itr  rtili^tliii  titiii  wt-ri*  iiiUi-rti*****!  (Hi«f,  uipI  ••|N*iifl  tlir  t4i|l<i«(llii! 
iliiti*^  I  ir^t  ••n  Juniiar\  ITJ.  m  Ih'Ii  t\^**  l>i<l«  fi«rt'{iili  !•••  L  :iii<l  iliini  \%«  r*-  ?•  t^t  i\i<«|,  hihI 
i^TMiii  \|>ril  I'*,  wlirlii'iily  itlH'  I'll  fttr  i*U4  h  l>t-k  ainl  «l.iiii  Ma«  riii-n«-t|  i  if  \\u-  tiM 
liiil*.  t.hf  U*r  l^nk  4  m:v<  I««*"  tli.in  iIm*  i<>tal  ni'pr  •|iriali«>ii  ^^r  that  link.  Iiiit  IfM 
iiitt  «  it«iiik')i  (iiiitU  i'*t  iiikriiiit'iiiik;  aii<l  a<lniiiii*tiHti«iii  rM->>h|t-?>.  wIh-ii  takm  Hith 
the  otiitr  li>ui-r  l>i>l  (iir  l^x  k  *■.  th«-  tf-t  wniM  h4\i-  Ufn  fM-r  ^71.<Miii  aUi\f  tin* 
miiiiiint  Mui)H*ri/itl  i**T  tin*  twi*  !•«  k*  iiti>l  •lain<> 

Kurtht-r  U»niiir»  \ht*'  iniMli-  at  l"»ili  hn'k  "Hi-^,  at  Ni»  4.  4  liiirinir*.  ■ifirr^inninir  I-** 
fi-«  t.  at  Ni>  (•.  '.^J  l«>riiiir*  minMintiiifc;  t«i  iil**  fif-t.  M-m.  ul  l<«'k  "ilf  Nn.  ii  tin-  m\u-\\  t*i 
A  UiiUt  hh**  Mink  III  till-  ta**!  Ill  lilt-  rivi'r  to  a  ilt'iitli  la-|«i\%  ihi*  ImiIIiiui  hI  iIh-  |»ri*|Ha<«il 
fMiiiiilatitiiL  I  if  till-  «lani  u.tll  \t  U>f  h  ^iti  -  r*  «iilt»  <•(  iir«  \ii«i;»  Uiriiii^  win-  i-iiiitiritii'«l 
liM  !••  iiii|M  r\  i*iii*i  «tr.i1a  iii  \%  huh  t<i  'Irix*  ih*-  olut  t  piliiik*.  hut  al  U>th  \*\a*  i-»  tilnitA  nf 
\iT\  (iiii-  >».iii<l.  Ill  till-  ii.ihirf  !•(  tinii  k«aii<l.  •««-iii  .ilmiil  «ihi-n-  il  hun  |ini|«»>«i|  t^i 
liH  at*-  thf  Nitlniii  lit  Ihi-ilaiii  nalU  \t  a  hiu'hi  r  ili  \  .iti<>ii  tin-  iiiai«-nal  t»  la-1|t  r.  aint 
It  W.I*  itfi  i>h  •!  Im-*(  III  ii>*(  iarr\  Ihi-  \%.ill  — itiitp  riati«  Iuim  Ihi-ii  nii*lilii-«l  aotiril- 
iiitrl\,  athMii'l"  .iit\irii»«  i|  III  U- iiiM  III  •!    \iuiii«l  17.  P«»l 

J'hi  I'l -ht^  Im  III  ilrau  Mik"^  vt  hii-fi  •  <tti»tiiii!i  a  |*.irt  III  tin- <i|h  •  tlii  ati-iii- f^r  tin- t«i*> 
|iH  k*  ati«l  ilaiii^  %«i-n'  liiiii>lit<«|.  hiil  thi-  «-|iniii.**  *•  nt  t*''*''*  iii-i-«-»«itMli'il  alti  mtiiiii«  uti  Lll 
iif  ih«*-ht«-t^  In  tail  Miiiii*  III  IIm-iu  n«-«-«l  inakitij  I'Vi-r  Thf  ilitfiitilti  linr-  U^*ii 
lf«ilt«*n  ar>>nn<l  h\  iiiilii-atiiii;  i  haiii^*"  in  unnl*  \irilii  n  nii  tin-  fui^-  ul  tin-  )i|ii«-|irintf*. 
with  p>urh  rh.itiL*****  :(■•  Ht-n*  |m>*>^iI>U' nii  tin  ••riL'inal".  atul  hn  ili-la\  liai-  ••ht.iitiiil  nil 
tltMt  n4i->»iin( 

Whilf  hthl  i>|i.  till-  plMiit  iitkf  U^'it  I  anil  I- 'rat  Mutiria-.  \m  .  atul  nunnr  n-f^iir*  havf 
iM^t'ii  inaih'  in*  iit^iliil 

<  III  M.i\  L'.t  l'«M.  hirliiiit*h  ha- t:raiiti-<i  .liiiiinr  Kii;*ini<«*r  Wm  |{  Ni«ilv  af  hi-uMti 
r«^|M«**1.  t'l  «-iiahU-  hini  fiiiM-i^'iit  a  |ii««iti<ifi  oii  uurk  •  ••inn-*  t<i|  Hiththrl  iiitf*!  ^tati-M 
Mlhtar>  \i»il«'iit\,  Ml  \Vi-«t  r<»lfit  N  Y  ll«*  liMVi'r>  U  hiifl  u  iinMt  i-\<flli-|it  n-i^ipl 
■fli-r  tliirt«^-ii  \«-ar»  «•(  nt-arU  i  ••iiliiiUiiti-  i<-r\ii«*  lli*  liiu*  l«-«-n  nii  t  hui«]iita  Ki\«r 
Murk  niihi*  •iii\4\  Uvaii  in  lvi.'i 

\vt\  r«v|i«i  t(ult\ .  \iitii  iiUilit-ut  M'rxaiit,  tl.  M    M\i:i«ii\it. 


i.itiit    till    II    M     Xitwio. 

f  I'rii*   Iff    /  tftfltu  ■  r  * 


.  I  MiJlifri/  /'.'ii</iii#  f  r 


V4. 
IMncnVKMI  NT   I'l     r.\Y«i1      I".  \  I:  I  Ih 'I  « "Ml  W       !;mM  I     KIVM:     TIN>\*» 

iclVKic    \M»  r. \v«»r  \|  \i  n\    \Nh  i.wmi  »*  h  \i:r.iiNM    \m»  « tii:M  n. 

l.«i||v|\.N\ 

'Mi«'«*4'  trilMit:it'ii*N  «»f  <  hiitrliitii  ICi\<-r  :ii'«*  tmi  ii:i\  i;,ni(>li*  :il  |i>u  W}iti*r. 
Tilt*  pliiti  ill  |>i-iN«*<»<.  «if  cxii-iilioii  i-  ft»i'  iiiaitili'iiaiii  «•  i»f  llirir  iiii|irii\i* 
liK'til  ^\  i«*iiii»\  iii*^'  '*ii:i;;-,  loL"*.  ^  r«*t  k->.  l«-:tiiiii^  tiinlMT.  ft«-..  In  iilTurtl 
n*itMiimM\  *^ir  ii:i\  i^iititMi  :t(  tni'iliiiiii  aiiii  U\\i\\  '«(ii^i*-<.  iMift.  i-ii\  in^ 
ainl  s|i«titiL;  Uiiik'^,  ttiiil  tlii*  i-iipiii  ^inwlli  nf  \«*;:i*tati«>ii  riin-tjinll\  mlil 
iilwtrtii  titiiiH.  utiii'li  III  riiiiiiilali-  iiipiillx  iiiiil  U*«-«»iiii*  tiinrr  ititii«'iilt  to 
n*iiii>\i*  fill  i I  \r:ir  l)ii'\  :it'«*  |N'ifiiitliMl  |«i  iviimiii. 

TIm*  liN-:ilitii*«  lilt*  n<»  f<illi»u«i: 

(•ri  llii\i>ii   iturthiilntiii'vi    frtnii  iihuiili  to   MH*<iiiiIi   liiiiMliiiif,  Ark., 
141  mill*-:  •"^tiiiiuti**!  iiiiiiu:il  i  n-t  «if  iimiiili'imtH  i-.  ^'J..'**"'- 

(A|   |l«N>iif   |{i\iT   fiMiii  iiiiiiilli   t4i  Wiillii«-«*    I«:iii4iiii|;,    Iji.,  nUiiit   lii* 
mill**-;  i*stiliuit4'<i  iinniml  i-o^t  cf  iiiiiiiilrtitiiirr,$*i«jft^^. 
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(c)  Tensas  River  from  mouth  to  Westwood  Place,  La.,  81  miles,  and 
Bayou  Ma^n,  a  tributary  of  Tensas  River,  from  its  mouth  to  Floyd, 
La.,  112  miles;  estimated  annual  cost  of  maintenance,  $2,500. 

{d)  Bayou  D'Arbonne  from  mouth  to  Bayou  Corney  and  up  tliat 
stream  to  Cobb  Landing,  La.,  57  miles;  estimated  annual  cost  of 
maintenance,  $1,000. 

Operations  during  the  fiscal  year  ending  June  30,  1904,  were  aH 
follows: 

(a)  bayou  BARTII0IX)MEW. 

In  January,  1904,  the  quarter  boat  was  towed  from  Jonesvillc,  La.,  at 
the  mouth  of  Tensas  River,  up  Ouachita  River  to  Bayou  Bartholomew, 
and  5  miles  up  the  bayou  to  Potts  Landing.  A  small  party  was 
employed  in  Lower  Bavou  Bartholomew  below  Point  Pleasant,  La., 
from  January  26  to  February  5,  removing  trees,  etc.,  that  had  caved 
and  slid  into  the  stream.  Upon  completion  of  this  work  the  quarter 
boat  was  towed  to  Monroe,  La.,  and  laid  up  with  the  fleet  at  that  place. 
The  latter  part  of  June  the  Ixmt  was  moved  back  to  Point  Pleasant, 
and  June  25  to  30  work  was  carried  upstream  to  Gordon  BluflT,  La., 
36.8  miles  above  the  mouth. 

The  following  is  a  summary  of  the  work  performed: 

Channel  snags  cut  and  destroyed 99 

Shore  snags  cut  and  destroyed 21 

Logs  cut  and  destroyed b^ 

StuinpH  cut  and  destroyed 28 

Trees  felled  and  destroyed 66 

Square  yards  of  willows  and  brush  cut 1, 120 

Money  statemenf. 

July  1,  1903,  balance  unexpended $2,320.65 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 970. 14 


July  1,  1904,  balance  unexpended 1, 350. 51 


'Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 

I    unexpended  July  1,1904 «2,500.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


(b)  BOEUP  RIVEB. 

July  1  to  8  the  party  organized  for  this  work  in  June,  1908,  under 
Overseer  J.  R.  Vaughan  (see  Report  of  the  Chief  of  Engineers,  1903, 
p.  1380),  continued  operations  aoove  the  Vicksburg,  Shreveport  and 
tacific  Railway  bi'idge  near  Girard,  La.,  to  the  New  Orleans  and 
Northwestern  Railway  bridge  north  of  Rayville,  I^a.  At  the  low 
stage  it  was  impracticable  to  move  the  quarter  iKMit  farther  upstream, 
and  July  9  to  September  14,  1903,  work  was  carried  down  to  the 
mouth  of  the  river. 


<>  Biennial  appropriation  nhould  \ye  $5,000. 
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The  following  is  a  summary  of  the  work  performed  July  1  to  Sep- 
tember 14-,  viz: 

Channel  snags  cut  and  destroyed 1, 015 

Stumps  cujt  and  destroyed 421 

Shore  snags  cut  and  destroyed 194 

Logs  removed  from  channel 2, 210 

Ix)58  cut  up  and  destroyed 2, 964 

Side  jams  broken  up  and  destroyed 7 

Trees  felled  and  destroyed 409 

Trees  removed  from  cKannel 108 

Square  yards  of  willows  and  brush  cut 7, 864 

Piles  cut  (under  Yicksburg,  Shreveport  and  Pacific  Railway  bridge) 36 

Wrecks  removed  (sunken  stave  barges) 2 

Money  statement. 

July  1,  1903,  balance  unexpended 111,007.48 

Amount  transferred  to  allotment  for  Tensas  River  and  Bayou  Ma^on 1, 500. 00 

9, 507. 48 
June  30,  1904,  amount  expended  durin^^:  fiscal  year,  for  maintenance  of 
improvement 3, 383. 1 1 

July  1,  1904,  balance  unexpended 6, 124. 37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  / 

unexpended  July  1,1904 o2,50(f.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(C)   TENSAS   KIVEK  AND  BAYOU   MA^ON. 

The  U.  S.  snag  boat  O,  G.  Wagner^  Robert  Elflein,  master,  entered 
Tensas  River  September  1  and  ran  upstream  to  the  New  Orleans  and 
Northwestern  Railway  bridge  at  Clayton,  where  it  was  employed  in 
removing  sunken  logs  from  the  channel  until  September  5.  By  that 
time  the  water  had  receded  until  it  was  too  low  for  the  snag  boat  to  con- 
tinue work  at  the  locality,  and  it  proceeded  downstream  to  the  mouth, 
removing  all  obstructions  in  sight. 

The  following  obstructions  to  navigation  were  removed  by  the 
Wagner  Septemoer  1  to  8,  viz: 

Snags  pulled 20 

Logs  removed  from  channel 152 

After  suspension  of  work  in  Boeuf  River  the  Wagner  ran  to  the 
mouth  of  that  stream,  and  September  15  and  16  towed  the  quarter 
boat  to  and  up  Tensas  River  about  14  miles  above  the  mouth,  but  was 
unable  to  proceed  farther  on  the  low  stage.  September  17  to  30  the 
force  upon  the  quarter  boat  cordelled  it  upstream  141  miles  to  Floyd, 
on  Bayou  Ma^'on. 

Operations  for  the  improvement  of  Bayou  Ma^on  were  commenced 
at  Floyd,  La.,  October  1,  and  were  carried  down  to  Tensas  River 
November  20.  The  quarter  boat  was  then  moved  up  Tensas  River  to 
Westwood  Place  and  worked  Imck  to  Ouachita  River  December  19, 
1903. 


a  Biennial  appropriation  should  be  $5,000. 
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The  following  is  a  summary  of  the  work  performed  in  Bayou  Ma^un 
and  Tensas  River  October  1  to  December  19,  viz: 

Channel  snags  cut  and  destroyed 1,276 

Stomps  cut  and  destroyeci 4W 

Shore  snags  cut  and  destroyed 338 

Logs  removed  from  channel 79 

Logs  cut  up  an(i  destroyed 1,W5 

Jam  broken  up  and  d(»8troy(Hl I 

Trees  felled  and  dentroyed htB 

Trees  removed  from  channel fl 

Square  yanls  of  willows  and  brush  cut 21,55S 

Cubic  yards  of  earth  removed  from  channel  with  explodvee 47 

Mmxey  sUitenient, 

July  1,  1903,  balani*e  unexpended |2,6M.67 

Amount  allotteil  by  transfer  from  Boeuf  River 1, 600. 60 

4,196.07 
Jime  3(),  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

imprr)vement 3, 076. 60 

July  1,  1904,  l>alance  unexpended 1, 123.07 

JulV  1,  1904,  outstanding  liabilities 14.00 

Juk'  1,  1904,  balance  available 1, 100.07 

Amount  that  can  l)e  profitably  expended  in  fiscal  vear  ending  Jane  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpendtHlJuly  1,  1904 «2,60a00 

Submitte<l  in  compliance  with  re<)uiremcnts  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harlM>r  ac't  of  1899. 


(d)    HAYOrs    d'aRBONNE   AM)   rORNKY. 

Work  in  these  streams  was  not  resumed  durin^j  the  vear. 

July  1,  \\^)X  balance' uncx I >endt^l $663.  .V 

July  1 ,  1904,  balance  uncxix'iidod 563.  .V 


1 


Amount  that  can  be  profitably  expondc<l  in  fiscal  voar  ending  June  30, 
nXK>,  for  maintenance  of  improvement,  in  ad<fition  to  the  l)alance 
unexpended  July  1,  UHH.. ai^OQO.OO 

Submittt^l  in  o)mj)liance  with  riMjuiRMnents  of  sundry*  civil  act  of  June 
4,  1S97,  and  of  section  7  of  the  river  and  harlnir  a<-t  uf  1895*. 


<i  Biennial  appn)priation  should  1h*  $2,000. 
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Till*  ap|m»|>riAttonH  for  tho  impnivomoiit  of  thono  litrrmniM  have  liren 
ii.*«  follows: 


H}  «<t  of.. 


Alia;  11*1  .■  I-^".' 

Jlll>  N  l*v»l 
Atiirii*! .%  l««t' 
Aiiv'iM  11   I'-^vk 

Jul>  l;i  !»•'.' 
Aui{ii«t  I*  lo'M 

Juiir  ,i   \*^M... 

Jutir  13.  IWt:  (allotinrnttt- 

1*Am\  ativMitit  HiifinifirUitt^l 
Ttilal  «nit>iiiit  ft|«iii|t<i| 

ItalAlirr  llftf  I|«*nf1f<<1 . 


Itavirti  lur 
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Ihttlonirw 
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M.  Mai  on 

M.My  If 

MI.S7SCI 

l.XW.M         e.  til  37 


T«*n«M  llAiriMia 

Ri«rr«n<1  ti'ArtMmiie  -r  ^.i 

V«m.  tirjr 

tskOiOLon        iicooDOO 

lo.oonoii 

4.  Oil)  on  •h.lWDIO  It.  000  00 

I.UUI  IV  -i.nao  oo  lA.fvn  oo 

\ua»oo  1.000  00  in.dbo  (D 

.Voouoo  i.onooo  I7.000  00 
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4.Q0DW           I\0»00 

4.onnon  2.90000  i.VimoD 

44,  «ti  on  i».  Mn  uo  iHft. Qon.  00 

43.iC«Wi  Ill.iaft.l2  I7\itti47 


••  \t  t  or  AtifftiM  IK.  IMH   m\m*  ap!*?!*!  ill  A  In)  fl.UO  fiif  Uttlr  !»' ArUrtiDr 


(>rt4>lMT  2.'K  l!Hi:t,  tho  Artiti);  SiHToUiry  of  War  aiithoriiMHl  an  alhit- 
niont  of  1M..VM1  for  rontiniiin^  tho  iniprovriiiont  of  IVnMaH  Kivorand 
I)hv(»ii   Miiv<»n«  hv  tnin*»f<*r  fnun  the  tinox|)oii(lfHi  lialaiuv  for  Hoouf 


KiviT.     This  tninsfrr  (*hum«««  tho  aUivo  Ktatompiit  of  appnipriationM  to 

rhh^fof  " 
m»or>,  VMK\,  p.  i:isl.) 


(litTor  from  tliul  piihlinhod  in  th<*  la^t  n*|Mirt.     (KofMirt 


it  Kngi' 


It  i«  pro|>o<M*<l  to  apply  th«*  availahh*  Imlaiu^OM  and  tho  additional 
appn (print loiiH  nvoinnioiuhMl  to  »  «*ontiniian«*t*  of  tho  work  for  main- 
toimii«*oi»f  imvipttion,  in  aroordan«*i*  with  tho  plan  M*t  fiirth  in  tho  first 
imni^'raph  of  thi<*  n*|Mirt. 

Tho  work  WH**  mrritHi  on  iiiidor  tho  hHiil-Mi|N»r\'iMion  of  Mr.  II.  M. 
Mar^^hall.  a.H*»istant  on)^iiH'4*r«  whf»M*  rofMirt  in  ap|)ondo<l  horoto. 


iiiMVKHt  1  %i   ot «rt*n'ii^. 


II\Y«»|-   H^KTIlMl^iMIW 


Ihiritik'  t))«'  ti"***!   >«iir    VMH    IIii>imi    iUriholmiirw   wan  n*|Hirt«^l  tui%'iini(>)f»  fnrni 

K«*l»ni.ir\  t«»   .IiitM*.  Ill*  li|pi\f* 
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Summary  of  wmmfrre  repOTUd, 


I   IWS-t. 
I     Ibw. 


BOEfF  RIVER. 


Lid*  of  hoatt  engaged  in  the  inuU  daring  lliefiteat  year. 
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aTowbnt.  ^Witll  iitii-  or  mora  hugo. 

.S'lHnman/  ii/  tommerrx  rf}Kirlrit. 


'SMat.'UiA  value,  KI.IKI 


TEN8AS  RIVER  ANU  BAYOU  MA^ON. 


£m(  o/  boaU  engaged  in  the  triidr  during  the  fincal  gear. 


itii 
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■y  of  commercf.  reporltd. 


ArUclM. 

iKn-4. 

7b.». 

Total 

R.«e 

EMtnutHl  nlae,  tSM.MO. 


BAYOtlH  D'AKBONNB  AND  GORNBY. 


Lot  of  bocUn  engaged  in  the  tnuU  during  Ikf  fitait  year. 


ArUcltt. 

IMB-l. 

n™. 

adBuiWd  value 

1317,000. 

Colonel:  I  have  the  honor  to  report  on  the  improvement  of  Bayou  Bartholomew, 
Boeuf  River,  Tennaa  River,  an<i  Bayou  Mat^n,  ajid  bayous  D'Arbonne  and  C^omey, 
Louisiana  and  Arkansas,  for  the  fiscal  year  ending  June  30,  1904. 


It  was  not  eipecled  that  any  work  would  be  done  in  Bayou  Bartholomew  till  the 
present  mimmer,  as  a  thorough  clearing  out  had  been  given  in  the  autumn  and  early 
winter  of  1902,  but  quite  a  number  of  trees  caved  in  from  the  banks,  almost  blocking 
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navigation.  A  small  chopping  party  on  the  quarter  boat,  under  Mr.  J.  R.  Vaoghan, 
overseer,  was  towed  by  tne  if.  o.  launch  Ouachita^  to  Potts  Landing,  arriving  there 
January  26,  1904.  Work  continued  till  February  5,  and  was  carried  as  high  as  Point 
Pleasant,  28.7  miles  above  the  mouth.  All  trees  causing  serious  obstruction  were 
removed. 

June  21  to  24,  1904,  the  quarter  boat  was  towed  by  the  launch  OuackUa  from  Mon- 
roe to  Fuellan  Fonl  and  irordeled  from  there  up  to  Point  Pleasant  To  the  end  of 
the  month  work  was  carried  on  upstream  as  far  as  Gordon  Bluff,  36.8  miles  above 
the  mouth. 

BOBITF  RIVER. 

At  the  beginning  of  the  fiscal  year  the  chopping  {Mtrty  under  Mr.  J.  R.  Vau^han, 
overseer,  was  at  the  Vicksbuig,  Shreveport  and  Pacific  Railway  bridge  near  Girard, 
121.7  miles  above  the  mouth.  It  was  intended  to  move  the  boat  upstream  to  Point 
Jefferson,  150.8  miles  above  the  mouth,  but  the  low  stage  of  water  made  it  impracti- 
cable to  go  above  the  bridge  of  the  New  Orleans  and  Northwestern  Railway  north 
of  RayviTle,  La.  No  boats  have  been  above  this  bridge  for  several  yexn  and  the 
river  there  was  reported  to  be  in  good  condition,  hence  no  interests  suffered. 

Work  was  carried  on  dow^nstream  and  finished  at  the  mouth  September  14,  1903. 

TEM8AS  RIVER  AND  BAYOU  MA9ON. 

After  work  was  finished  on  Boeuf,  the  party  was  transferred  to  Tensas  and  Ma^on 
The  U.  S.  snaff  boat  O,  G.  Wagner  towed  the  quarter  boat  from  the  mouth  of  Boen 
to  West  wood  Landing,  13.5  mues  above  the  mouth  of  Tensas,  arriving;  there  on  the 
15th  of  September.  The  water  was  too  low  for  the  sna^  boat  to  go  higher,  and  the 
quarter  bcMit  was  cordeled  to  Floyd,  the  head  of  navigation  on  Bayou  Ma^n,  which 
is  111.6  miles  from  the  mouth  of  Ma^on.  Work  was  carried  downstream  to  the 
mouth  of  Bayou  Ma^on  between  Octoljer  1  and  November  20.  The  boat  was  then 
cordeled  up  Tensas  to  Big  Ba^ou,  64  miles  above  the  mouthy  where  it  arrived  Novem- 
ber 30.  About  8  miles  of  nver  were  cleared  of  obstructions  going  up,  in  order  to 
facilitate  moving  the  boat,  and  the  rest  was  worked  over  down^ream  to  the  mouth 
by  December  19. 

The  U.  S.  snag  boat  0.  O,  Wagner,  Robert  Elfiein,  master,  worked  in  Tensas  River 
September  1  to  8,  inclusive,  removing  sunken  logs  near  the  sawmUl  at  Clayton,  and 
snags  between  there  and  the  mouth. 

No  work  was  done  during  the  fiscal  year  in  bayous  D'Arbonne  and  Comey,  as 
they  were  cleaneil  out  last  year. 

Forties  interested  in  commerce  on  the  tributaries  of  Ouachita  have  reported  them 
in  excellent  condition  and  have  highly  commended  the  work  done  by  tne  chopping 
party. 

The  work  on  these  streams  is  directed  toward  rendering  navigation  more  safe,  as 
the  widths  and  depths  are  ample  when  they  are  navigable  at  all. 

Work  in  all  these  tributaries  should  be  carried  on  under  one  project,  the  stzeama 
to  l)e  considered  as  one  so  far  as  work  and  money  appropriated  are  concerned.  The 
same  general  interests  are  involved,  and  frequently  the  same  boats  are  employed  on 
the  several  streams.    The  same  work  is  to  be  done  on  each  bv  the  isame  party. 

Together  they  afford  598  miles  of  navigable  rivers,  and  $10,000  annual  appropii- 
ation  is  not  more  than  is  needed  for  maintaining  them  in  proper  condition.  .Had  it 
not  l)een  for  a  balance  of  nearly  $10,000  brought  over  from  an  unused  appropriation 
for  Boeuf  River,  the  last  appropriation  of  $15,000  would  have  fallen  short  of  main- 
taining these  streams  for  two  years. 

Very  respectfully,  your  ol^edient  servant, 

H.  M.  Marshall, 
AtndafU  Engineer. 

Lieut.  CiA.  II.  M.  Adams, 

Corps  of  Engineerft. 


V5. 

IMPROVEMENT  OF  MOUTH  OF  YAZOO  RIVER  AND  HARBOR  AT  VICK8- 

BURG,  MISSISSIPPI. 

The  Atlantic,  Gulf  and  Pacific  Company,  contractors  for  excavatinff 
the  diversion  route  from  Old  River  to  Kieinston  Landing,  completed 
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work  September  5,  1903.  The  quantity  of  earth  removed  under  this 
contract,  from  November  19,  1900,  to  September  5,  1903,  was 
5,836,366  cubic  yards,  which,  at  the  contract  price  of  12.4  cents  per 
cubic  yard,  cost  $723,y09.39.  Payments  made  to  the  contractors  dur- 
ing the  year  were  for  85,610  cubic  yards,  $10,615.64,  and  for  retained 
percentages  amoimting  to  $682. 

Bids  for  the  construction  of  a  levee  from  a  point  on  the  accretion 
below  the  foot  of  De  Soto  Island,  near  mouth  of  Vicksburg  Harbor, 
westward  up  the  left  bank  of  Mississippi  River,  and  across  the  West 
Fliss  of  LaKC  Centennial  to  high  ground  near  King  Point,  in  accord- 
ance with  the  plan  reconmiended  by  a  Board  of  Engineers  and  approved 
by  the  Chief  of  Engineers  August  2^  1902  (see  Report  Chief  of  Engi- 
neers, 1903,  pp.  1386,  1387).  were  invited  by  newspaper  advertise- 
ment June  29  and  opened  July  15, 1903.  Only  one  bid  was  received — 
that  of  Helgason  Brothers  &  Garbish — who  proposed  to  build  section  1, 
at  the  west  end,  for  29i  cents  per  cubic  yard,  and  section  4,  at  the 
east  end,  for  36^  cents  per  cubic  yard.  No  bid  was  made  for  the 
intermediate  sections.  This  bid  was  rejected  by  authority  of  the 
Chief  of  Engineers. 

July  20, 1903,  Helgason  Brothers  &  Garbish  made  a  modified  proposal 
to  build  section  1  at  25  cents  per  cubic  yard,  section  2  at  31i  cents  per 
cubic  yard,  section  4  at  32i  cents  per  cubic  yard,  and  to  hire  to  the 
United  States  teams  and  scrapers,  etc.,  sufficient  to  build  section  3  at 
the  following  rates:  Teams,  including  tools  and  drivers,  50  cents  per 
hour  each;  foremen  at  30  cents  per  hour  each,  and  laborers  at  15  cents 
per  hour  each.  Section  2  and  tne  part  of  section  4,  from  station  78  to 
station  88,  were  to  be  completea  by  December  15,  1903,  and  the 
remainder  of  section  4  and  all  of  section  1  were  to  be  completed  by 
December  1,  1904. 

This  bid  was  accepted.  Formal  contract  was  entered  into  August  5 
and  was  approved  by  the  Chief  of  Engineers  August  12,  1903. 

The  contractors  commenced  work  August  8  and  completed  sections 
2,  3,  and  the  part  of  4  from  station  78  to  station  88  December  9, 1903, 
when  operations  upon  the  embankment  were  suspended  until  after  the 
flood  season  had  passed.  On  account  of  a  protracted  drought,  conditions 
were  not  favoraole  for  sodding  the  levee  at  any  time  after  work  com- 
menced, and  the  contractors  were  released  from  the  requirement  to 
sod  section  2  and  the  completed  part  of  section  4  by  a  supplemental 
contract  authorizing  deductions  of  $2.50  for  each  station  of  100  feet,  to 
cover  the  probable  expense  of  sodding.  These  sections  and  section  3 
(built  by  hire  of  teams,  etc.)  were  sodded  in  March,  1904,  at  the  above 
rate  of  fe.50  per  station. 

The  contractors  resumed  work  at  the  west  end  of  the  levee  May  30, 
1904,  and  operations  at  section  1  were  in  progress  at  close  of  the  year. 

About  73  per  cent  of  the  levee  is  built,  its  condition  being  as 
follows: 

Section  1,  at  west  end,  15,563  cubic  yards  built.  Contract  price,  25 
cents  per  cubic  yard.  Cost,  $3,890.75.  About  84,580  cubic  yards  to 
be  bunt.     Approximate  cost,  $21,145. 

Section  2:  Completed,  109,107  cubic  yards.  Contract  price,  31i 
cents  per  cubic  yard.     Cost,  $84,S68.71. 

Section  3:  Completed,  112,365  cubic  yards.  (Work  performed  by 
hire  of  teams,  scrapers,  etc.)  Cost,  $38,103.20.  Average  price,  33.9+ 
cents  per  cubic  yard. 
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Section  4:  Stations  78  to  8S  completed,  71,869  cubic  yards.  C 
tract  price,  32^  cents  per  cubic  yard.  Cost,  $28,357.42.  Stations  8' 
i*3  not  commenced.  Approximate  contents,  28,619±  cubic  yards,  t 
tract  price,  32^  cents  per  cubic  yard.     Approximate  co8t,%9,3<)l.l> 

During  progress  of  this  worlv  of  levee  construction  it  dcvelo 
that,  for  engineering  reasons,  it  would  be  desirable  to  omit  consti 
tion  of  tive  stations  (0  to  5)  at  the  upstream  end  of  section  1  and 
build  the  lower  end  of  section  4  to  a  new  location  at  station  113. 
authority  of  tht».  Secretary  of  War,  the  contiuct  of  August  6,  1S><)3, 
modifiecf  fFune  28,  1904,  to  cover  these  changes  of  plan;  reducing 
quantity  of  embankment  aliout  28,1()9  cubic  yards.  Ah  the  two  e 
of  the  levee  were  considered  the  most  profitable  parts  of  the  orig 
contract,  provision  was  made  for  paying  to  the  contractors  the  sun 
lN^,5(K),  upon  completion  of  the  modified  contract,  to  compensate  tl 
for  losses  under  the  changes  of  plan. 

The  work  of  protecting  the  ends  of  the  levee  was  performed 
hired  lal)or,  and  wjis  connnenced  November  10  and  completed  Dei^ 
l)er  31,  1903.     The  east  end  was  protected  by  a  mattress  and  dike  i 
the  west  end  by  a  curved  bulkhead  and  foot  mat.     The  cost  of 
protection  was  5i^,837.24. 

Bids  for  the  purchase  of  rock  for  protecting  the  ends  and  spui 
the  levee  were  opened  September  15, 1903,  and,  under  authority  of 
Chief  of  Engineers,  an  emergency  contract  was  made  September 
with  Oscar  F.  Barrett,  of  Cmcinnati,  Ohio,  for  delivering  same 
decked  Imrges  at  mouth  of  the  canal.  This  contract  was  comple 
May  28,  1904;  6,751.4  tons  of  riprap  and  520  tons  of  spalls  hav 
Ix'en  delivered  at  the  price  of  $2  per  ton,  amounting  to  $13,502. 
The  roi'k  was  unloaded  by  hired  lal)or  at  a  cost  of  $1,229.71. 

It  was  found  to  ])e  essential  to  protect  from  wave  wash  the  j 
tions  of  the  levee  not  naturally  protected  by  a  growth  of  tim 
opposite  the  long  sweep  of  open  water  of  Lake  Centennial  on 
north  side  and  the,  Mississipj)i  River  on  the  south.  After  considen 
study,  the  most  economical  method  appeared  to  be  by  building  a  sei 
of  timlH»r  })ulkheads,  stepping  up  the  slopes  from  base  to  crown, 
intervals  of  12  feet,  the  intervening  spaces  to  be  terraced  by  excavat 
in  front  of  the  bulkheads  and  tilling  behind  them.  After  adopting  1 
plan  efforts  were  made  to  let  the  work  b}-  (contract,  without  succes: 
securing  a  reasonable  )»id  from  a  reliable  bidder,  and  it  was  f 
formed  l)v  hired  labor,  connnenced  October  21,  1903,  and  comple 
Februarv  2o,  ll*o4.  The  work  consists  of  21^544  linear  feet  of  I 
bulkheads,  having  an  exposcKl  face  of  3  feet,  and  7,692  feet  of  k 
bulkheads  along  the  crest  of  the  levee,  with  an  exposed  face  of  rt  ft 
The  cost  of  construction,  including  materials  ana  the  terracing,  i 
Je^lJ,7n±r>S. 

The  latter  ])art  of  February  young  willows  were  planted  in  the  h 
row  pits  adjacent  to  the  Iwrine  of  the  levee  at  all  places  where  ii 
not  screened  by  a  timber  growth.  In  all  14,330  trees  were  planted, 
an  average  cost  of  al)out  1  cent  each. 

I'nder  authority  of  the  Secretary  of  War,  and  with  an  opinion 
the  Attorney-CJeneral  that  tht>  United  States  would  acquire  a  valid  tit 
settlement  was  made  October  HI,  l!»03,  of  a  judgment  of  the  Tnil 
States  circuit  court  for  the  southern  district  of  Mississippi,  taken  Ji 
uarv  12,  li*n8,  awarding  damages  amounting  to  <B2,850  tor  certain  Ii 
in  \Varren  County,  Miss.,  condemned  for  levee  purposes.     Under  si 
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ilar  authority  a  payment  of  $100  was  made  June  22,  1904.  There 
are  unjMiid  judgments  of  the  court  amounting  to  $175,  and  there  is 
an  additional  case  to  be  tried  for  acquiring  title  to  9.53  acres  used  in 
building  the  levee.  No  official  information  has  been  received  of  any 
action  taken  for  condemning  the  part  of  the  levee  right  of  way  situ- 
ated in  Louisiana.     (See  Report  Cnief  of  Engineers,  1903,  p.  1387.) 

Money  statement, 

July  1,  1903,  balance  unexpended $241,548.29 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment    164,902.23 

July  1,  1904,  balance  unexpended 76, 646. 06 

July  1 ,  1904,  outstanding  liabilities 1, 722. 22 

July  1,  1904,  balance  available 74, 923. 84 

July  1,  1904,  amount  covered  by  uncompleted  contracts 34, 946. 18 


LIST  OP   APPROPRIATIONS — EXISTING   PROJECT. 

July  13,  1892 $75,000 

AugUBtlS,  1894 225,000 

August  18,  1894 40,000 

June  4,  1897 360,000 

March  3,  1901 510,000 

Total 1,200,000 


ABSTRACT  OP  CX)NTRACT   IN   FORCE. 

Name  of  contractor:  Helgason  Bros,  k,  Garbish. 

Nature  of  contract:  Completing  West  Pass  levee. 

Rate  per  cubic  yard:  Section  1,  25  cents;  section  4,  32^  cents. 

Date  of  approval:  August  12,  1903. 

Date  of  beginning  work:  August  8,  1903. 

Date  of  expiration:  December  1,  1904. 


COMMERCIAL  STATISTICS. 

For  commercial  statisti(»  see  Yazoo  River  and  its  tributaries. 


REPORT  OP   MR.  T.  C.  THOMAS,  ASSISTANT   ENGINEER. 

t 

United  States  Engineer  Office, 

yickiburgy  MIm.^  June  SO^  1904- 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  improvement  of  the 
mouth  of  Yazoo  River  during  the  fiscal  year  ending  June  30  1904: 

dredging. 

The  clam-shell  dredge  California  worked  during  July,  1903,  in  the  batture  at  the 
east  end  of  the  main  cut  of  canal;  in  August  pass^  farther  west  in  this  cut,  digging 
at  mouth  of  Cattail  Slough  and  in  Bamett  Lake.  Returning  to  Lake  Centennial 
August  28,  the  dredge  worked  near  the  east  end  of  the  main  cut  until  September  4. 
On  the  following  day  the  dredge  removed  a  mud  lump  found  in  the  harbor  canal 
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about  8,500  feet  from  the  mouth,  and  the  (X)ntract  >^4th  the  Atlantic,  Gulf  and 
Pacific  Ck)mpany  was  declared  completed.  The  dredge  left  Vick8biii|i;  for  New 
Orleann,  La.,  September  11,  1903. 

The  only  important  single  stop  was  from  July  8  to  16,  when  the  dredge  was  laid 
up  on  account  of  broken  main  Ruaft;  but  there  were  many  minor  deilays,  due  princi- 
pally to  waiting  for  scows  w^hile  working  in  Bamett  I^ake.  The  lai^  amonnt  of 
quick  sand  found  in  the  batture  at  east  end  of  the  main  cut  made  work  in  this  local- 
ity slow  and  difficult  for  a  dredge  of  the  clam-shell  type.  The  greater  part  of  the 
material  mo  veil  was  recent  fill,  caused  by  sedimentation,  sloughing  of  ranks,  as  in 
Barnett  Lake,  or,  in  case  of  the  quick  sand,  by  a  lifting  of  the  bottom  due  to  the 
pressure  of  the  adjacent  banks. 


Table  1. — Statement  of  excaraiion  by  localities  (ftased  on  the  final  esttmaU), 

Limiting  localities. 

Excavation  durinflr 
flacal  years— 

ToUl. 

1901-190S. 

1904. 

Mimissippi  River  to  Jackson  street  dike 

Cu.  ydi. 

1.74§,7-19 

834.588 

8.678,207 

99.856 

Cu.yd§. 
888 

"**78.'588' 

Cu.ydM. 
1.7S0.1S2 

Jackson  street  dike  to  deep  water  in  Lake  Centennial 

334.fi8» 

Deen  water  in  Lake  Centennial  to  Old  River 

8,651,790 
99.886 

BanV  of  Old  River  to  deep  water  in  Old  River 

5,762.400 

73,966 

5,886,886 

In  the  alx^ve  table  the  first  stretch  constitutes  the  harbor  division  of  canal,  the 
second  lies  in  the  east  branch  of  I^ke  Centennial,  the  third  is  the  main  cut,  and  the 
last  lies  in  the  Wn>ng  End  of  Old  Kiver.  The  excavation  given  is  excicisiye  oi 
319,275  yards  of  fill  in  the  harbor  division  and  19,526  yards  in  the  Old  River  stretch 
of  canal ;  no  estimate  being  given  the  contractor  for  these,  the  first  falling  under  a 
special  agreement  with  the  (X)n tractor  (see  Report  of  Chief  of  Engineers,  1901,  p. 
2b59),  and  the  second  being  traceable  to  the  discharge  of  material  into  Old  River 
during  December,  1901.  There  is  included  in  the  table  187,291  yards  of  fill  in  the 
harbor  division,  30,974  yards  in  east  branch  of  Lake  Centennial,  and  73,583  yaids  of 
fill  in  the  main  cut,  removed  at  Government  expense. 

Table  II. — Mmdhly  output  and  general  conditions  under  which  dredging  was  done. 
Month.  Output.      ^Ct!t:iL^    ^l^i^T^^  iJ^"J!^^*Jii  Ruling  material. 


'*^-  Or*,  vdf. 

July 26,820             3iy 

Augiu*t -11, 707  !           diii 

SentoinlMT 5,439               83 

TotalR  aiul  ineanH  . . 


1.9K  oi 


I 


73.  %6 


745 


1.71  ■ 
0.59  I 


5* 


Quicluand,  blue  clay,  and    fine 

Mind. 
Fine  sand,  blue  clay,  loam, 

sand. 
Pine  sand. 


1.73 


5i 


falling  stage  made  actress  to  this  dam  impracticable, 
material  was  (lei)OHite<l  against  the  I^ke  Centennial  dam,  about  midway  of  its  length. 
Ijiter,  when  dredge  was  working  in  Bamett  Lake,  material  was  dumped  in  Lake 
Centennial  on  a  line  parallel  to  the  center  line  of  canal  and  600  feet  south  of  that  line. 
the  deposit  l>eing  ni^de  opposite  the  point  of  debouchment  of  the  main  cut  of  canal 
into  the  <leep  water  of  the  lake. 

Table  III. — Showing  disposition  of  material  dredged  during  fiscal  year  1904. 


Where  dispoHcd. 


In  the  crevaiwe.  «iO  feet  west  of  West  Paiw 

On  Lake  Centi'nnial  dam 

In  Lake  Centennial,  eunt  end  of  main  cut 

Total 


Quantity. 


11.001 
4fi,M2 


71,1 


AI'PKNIIIX    V    -KKINiRT    OK    I.IK.I   I.    «  ol..    AhAMS.  'JOfirj 

Kiif  iliniHwiitiiiii  iif  iiialrriiil  IWM  in  P.nl'I  M*f   Ki-|>i«r1  of  tlif  I'hii'f  ••/  Kiitriiiifr^  u»r 

iwn.  |i«jfi-  i:ni:<. 

Till*  iiiiilruil  priiv  (lif  •lr«<iliriiitr  wai*  11'  I  i^'iil"  |N-r  •  iilm'  \iinl.  plm  iiit:  tin-  ••«•!  ••( 
thi*  7-{.^Nii»  fiihir  vsnU  tln^ltnil  iluriiii:  tin*  ti»i-«l  vi'ar  at  |^*.I71  7*^  Thf  •'••*!  ••(  lirlil 
mi|N*riiiti'iiiti'iiiv.  tiyi'tliiT  miiIi  tin*  "iir\i-\**  iiifiifini  liit-rt-tn.  ma.-  f777 

TliiH  li'Mf  111-**  «liiiiir  ihf  lt*h  Uiiik  ■•!  ilif  Mi*«>ti<«>i|i|>i  Ki\i*r,  Uviiiiiinkr  Himiit  -I.inmi 
fi<««t  lii'l'iW  Kiiiir  iViiitl.  Mi*v*i-"i|>|ii.  iiiitl  •'xtiMnliiiir  i'lftHMnl  "mt  iIh-  iiamiM  "tni*  nf 

UU|||    U'lWlill   llir   «f«t    !>nillt  )l   of     l.lkf  (    flltl'llllUll  MIhI    lllf    Mi*«>I-m*||i|i|    f.i  tin-   lnnlldl 

!•(  Um*  ^  .i/i>i  (  Niiiil  I  S«<«*  iiiii|i.  '■  Nil  ^ni'ti*  i"  111  ''ifi  I  li-«'l  iiUi\i*  Ihi-  /*  r^  *4  \\tv 
KU*iii«*(i>ii  tr.iiikrv'.  **r  4  fi^*t  iiUi\i>  iln*  lii.:h  \%.iti-r  ••(  |vi7  ut  thf  iiimiili  m|  tin-  laiml, 
wiillli  of  iTow II  !<•  s  fi<«*t .  ••|o|i(ii  an*  :t.  1  ••ii  Uitli  miIi-.  Ii  iii;th,  iv  oritrin^il)  |>rojii-li'«l. 
i*  ■U>iit  lli.«Niii  fi-1-l.  uml  ihi*  toLiI  fill  i-  .iU>ii(  44r.i<i«l  •  iilur  \ar.l- 

Oil  iif'i-oiiiit  of  Ihf  !<«  Illy  111  kli'iiixfiiii  fjiii'liiikf  ihi*  wati-r  Hiirfuii-  i-  Imrhi-r  iii  (In* 
iiioiith  •  if  till' i-jiial  than  a!  thr  iif<  k  U-twi^-ii  1  jiWi- t '•■iili*iiiii;il  aiitl  tin-  Mi<w«i««>iii|ii, 
Mill  at  all  ritaji-«*  |H>riiii!tiiii:  !loi%  ui-ni-*!*  tlii«  iici  k  !)ii<«  t«l<l\.  iiihIit  flu*  •  "iiititioiiii 
lii*n*tiifi«ri-  ••\i«tiii(;.  n-iil  a  xiow  rtirn  nt  ii|i  tin*  harUr  i  anal,  tin*  wutfr  ri-tiiriiiii|f  t*i 
tilt*  ri\i-r  thr<iiii;)i  tin*  M«-it  I'miii  li  *»i  tin-  laki*  nfli-r  •lr|Mvitiiii;  iiiin  h  of  iij»  •«<iiiiii«*iit 
in  till*  liarUir  ili\i»ii>ii  of  thr  i-nti.il.  'Mif  Wi-'t  I'u-m*  Ii-\i-«*  i»  •li-i^m**!  to  -top  tlit« 
rin'tiialiiii;  i-iim-nt.  a-  mil  ai*  t^i  irnanl  NkMi><'>t  a  l>ri-a>  liin^*  of  th«*  mi  k  U  tM«*i*ii  tin' 
lakf  aiiil  nviT.  wlmli  woiilil  ihthuI  tiif  «liM-rriM|  V.i/<«>  Ki\tr  !••  n-ui  li  tht«  Mi*^i**- 
M|i|ii  throiitfli  till' iii«i*t  l*niti«'li  of  l.:iki' ( 'intfiiiiial  in*li*a«|of  ll>>i%inh;  ali'iij  llii'  Vii-k<»- 
iNirv  fnnit  lliroii^li  till*  liarUir  ili\  i^ioii  ot  tlif  i  anut  It  i-  f\ii|i-nl  that  llii<  li-\«<«> 
will  i«T\«*  ita  |iiir|MM-,  a^  far  iv-  th**  •  in  nlatiiik'  « tirn-nt  i-  I'oiioTtii^t.  vih«*n  fnnll 
U|aitr«*ain  !••  a  |M»iiil  wh«n-llii*  watt-r  »iirfait-  in  thi-  >li<^i>«<i|i|ii  i*  a.-  Iiitrh  ai*  at  tli«- 
tiKiiith  of  till*  ruiial 

l^'Xi^i'  M<i'tioiii*  \<^  I,  'J.  aiiil  4  "«■•-  Miai>  .  airK'^VMtinh:  .(.•{.•'■mi  «-iihir  \nn!«.  wi'n* 
IH  !•!  thr  tinii  of  Ili-Itni^iii  Ur**-  A  darhi-h  Vh^mi^i  .'i,  |*iii:{  \\\  ihi*  ti  rm- of  ihf 
iiiiitrai-!.  MNiiiiii  Nil.  L' ainl  thr  i-orli-ni  ••!  ^-i-tion  N<>  I  l>  iiit:  ai  ni^  itlil  \\'t—\  Voi^. 
tlifHi'v  I'Ufiliiianl  to  within  II  -ImTi<<ii«  ot  tin*  |>r<iio-4<l  ilounMn'Uiii  liTiiisiniit  of  thi* 
lrvi*i>  wfti*  t«i  In*  I'oiiiiili'li'tl  h\  lh-«i'nilN  r  I'*  \''*  >.  ihf  nMiiain«h-r  !••  I*i*  in  lilaii*  liy 
|ll«i>iiilM'r  1.  PMM  Till*  firm  al*«i  •'•■ntrai  ti-*l  t>>!iiriii*h  an  ••iitli!  iiir  thi*i  oii«tnirtioii, 
oikIit  titi\fnitiii*iit«l  fiii^rx  i*ion.  of  li-\i  ••  »«■•  ii>>n  N><  '».  Iviiikrin  thf  iiarniMt'^t  aiiil 
limi«t  iiart  of  ihi-  iiiN-k  w|iani1ifik'  tin-  lakf  ami  tim  r. 

Thi*  tin*!  If\ii*  outfit  arri\i-<il  at  imiiith  ••!  i  anal  \iik;ii-t  '» .  Iwoiilhrr  oiittitu  arnvi^i 
«iitniiic  till*  riiiiiii«i|iiik;  iii«<t«k.  ainl  thi*  working;  ti«rrf  jiml  |ilafi!  y^^v^  Innhrr  iiii*rt-ttNil 
hy  thi*  piinhaM*  of  innUit  ami  in  ni|H'r^  \t  thi-rml  ot  iiiiinth  tin*  f«iri-i'aii<l  i^|iii|i- 
mrnl  i-«iii>ii*iti^l  i*f  h'l.  iiifii.  114  ffaiii".  77  iiihi-«-l  m  ra|H  r-.  aii'l  *i  )>l«-«"  Wurk  ••n  mi  ■ 
tiiiii  No    .'{  Uvnn  <iii  AniriL>«t  ^.  M-itioii  4  on   \ui*n»l  !•■.  hihI  m^  tioii  If  on  Au^rn-!  II 

Till*  lii»rniM  |iit»  «i*n*  Vfr\  l«ii%,  foiift-alK  ••ii  M*«-tiiin  No  .{.  ainl  thorough  «lr>iiiiaap* 
IumI  U»  In*  fiiaiiilaiiii'«l  iliiriiitr  thr  lir^t  month  of  ii|«-ratioii.  aii>l  on  Motion  .i.  thniiiich- 
oul  th«*  mliolf  |ntii«I  iif  i-ofiMnii  tioii  Thr  Miwii«*.i|.|.|  Uw*  r  nuMtlaiiir*!  an  nminally 
hiffh  Ptatr**  i*'f  thr  M-a^iin  of  thr  \rar,  a\«*nik'intr  I'*  '•  tri-t  on  thr  Klriii«toii  ^raMk**' fniiii 
AUipipt  In  No\rnih«T,  ar*  ak'niii-t  a  k'«->i«'ral  aM'r.ftk'i*  >•'  l*>  1  '••t  |or  thr  •«iiir  iipinth* 
liir  lh«*  ihtiimI  l*»7'.'|ti  VMKl.  TliH  Makr**  inti-rfinil  with  thr  i.f|N  r  ilruiLak**- ''f  thi* 
«iriinnal  pitf  f>ir  n-i-tion  .{.  •>■•  that  th«\  «^iiil<l  U*  uorki-l  '•u\\  h\  ••trifi'iiii:  hai  k  an«l 
fiirlh  tut  till'  ftiirfair  ilrirtl  oiit.  a  inrth<"l  that  ri-«tr:i  fi^l  ihi-  f..r>  •-  that  •  ••*.'.{  U*  u<«-- 
lully  fiii|i|o\ii|  ••II  thi"  i^-i  tioii  In  <  H  iiiU-r.  th<-^- 111.1.1% '-r. it •!•'  •  ipIiIikIi*-  i  <-iirni-iiiik'. 
B  !!€•«  Uirn'M  ]*\l  «aM  ••|«-iiri|  up  ••n  thr  ii><rlh  -kIi- ••!  till-  •  M  \\  ••«-t  r.i*^  •  hniifii-1. 
■n'tiw  t'l  tlir  pil  Iviiii;  KiM'ii  !•%  an  i*arlh  fill  I  ^"iiii^ii-  \ar<l><  mailr  airo-«  thr 
duuilii'l.  Thr  fiifii*  ••II  MN-tiofi  Nil  If  wa^*  t hell  Ir.di^t^  rriH I  !••»••«  Moll  N<i  :{  .  ( i,  i,.U-r 
A)  aiitl  niiitiiiiir<l  Ihrrr  until  No\ririUr  **.  h%  w  hn  h  liiir  thr  latii  r  Mt-tinii  Hiu*  «•  far 
Ail%'aiii^i|  that  It"  i-oiiip|i*tiiin  lirfun*  hik'h  wali-r  hy  thr  rivniar  forn'^ifi  thi-*  ni^  thdi 
Vafl  MMiiinil  Thi*  iiirath*T  vein  iiiiii-'iallv  fa\  •  •ruhh>  ihirink'  th*-  w  h-'U*  |«ri<-l  of  lrvr>r 
rucvt  nil  *t  hill  I^*\  rr  f«N  In  III  N.  I  *J  Hai  I  •»ni|'h-ri->l  I  Ki  in.Ur  .'».  •<•  •  li"ii  N..  :|ti<.riii 
Itrr  1',  aii'l  thr  |>«irtioii  of  -ii  (loii  No  I  !•■  !■•  •  •iiii|'|i-ri«l  in  1'm>  '..  m.i»  tii..-hi*>l  kii  ■^iinr 
•lay  an  Pi'«iioii  Nn  :;  |{\  iH-irnilNT  IJ  thr  "•■\^r.il  ••■ifht-  h.i'l  Im-*!!  »:th>i'^aMii  t<i 
tAhrr  wiirk       Thr  |Hirti>>n  of  U'\k-»'  l>Milt  in  !'••  '•  ua**  ••■Mfl  Xl.in  h  7  t«i  i'l.  r«M 

Till*  Irxi***  oiiltil  of  llt-ikiL-on  Wt*'*  iV  4iarhi-h  iii>>\^^)  )•.!•  k  ••n  tin  w-rk  Ma\  'J'. 
IWN.  aii^l  Uiran  ••|«TiitioiiH  at  thr  u|«xtnMrii  t  ml  .•(  \t\*f  i^i  ti  n  N..  |  ..||  Mmy  .'** 
(ffOml  prii|rn-w«  wan  Ilia* Ir  •luring  till- •  .«rU  p.irt  •■!  .I'lin-,  hut  th^  iuiii-'iali\  hikTh  ri\rr 
ftair^  ilinrur  'h  -  lattrr  |iart  ot  lh.iT  111-  r.!h  I'll  >:|«-  Matif  111  till  U-rrow  pitH  an>l  thr 
oal|iul  wan  irf^'Mtlv  n-liiir-l  \  -Mt-xifi  >  ittit  iirnviil  ••?!  thr  w^rk  Juiir  l''i.  ^ut  on 
■CvxMitit  of  ihr  ri\i-r  *\iktg%*  Umt*  il'-ii^-  ..o  {•■\  •■«-  Nin  .•htik'  to  ilati- 
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Table  IV. — Cost  ofuection  No.  S  of  Wed  Pcus  levee. 


3,457}  foreman  hours,  at  30  cents fl,  037. 

22,685i  laborer  hours,  at  15  cents 3,401  __ 

67,201t  team  hours,  at  50  cents 38,600.63 

Superintendence  (special) 473. 60 

Explosives 127.60 

Lumber  for  runways 110. 06 

Old  lumber  for  foundation  of  fill  in  West  Pass 15a  00 

Towing  lumber 27.60 

Sodding  14  stations,  at  $2.50  per  station 35.-00 

Cost  of  112,365  yards,  at  34.7— cents 38,964.34 


Table  V. — OmA  of  levee  construdion  during  JUcal  year. 


Section. 


No.  1 
No.  2 
No.  8 


19,  M4 
109.107 
112,865 


No.  4 71,869 

Saperintendenoe 


Ooftper 
cable 
7«rd.a 


Totel 


OaUt. 
2&.0 
81.6 
817 
•2.5 


ToUl 


K9810I 
84,868.70 
88,864.81 


6tL68 


$102,987.16 


a  (V)ntract  price  except  for  section  No.  8. 


LEVEE   PKOTECriON. 


The  ffreater  part  of  the  levee  built  in  1903  is  peculiarly  exposed  to  wave  wash, 
especially  on  the  north  side,  where  the  waves  have  a  fetch  of  about  3  miles  down  the 
west  branch  of  I^ake  Centennial.  It  was  thought  advisable  to  protect  the  exposed 
levee  slopes  in  some  manner,  and  a  method  suggested  by  Mr.  T.  G.  Dabney,  chief 
engineer  of  the  Yazoo-MiHsissippi  levee  district,  was  a<lopted.  This  protection  wcn^ 
consists  of  a  nerien  of  low  bulkheads  built  longitudinally  of  levee  and  stepping  up  the 
slopeH  from  tfw  to  crown,  the  ground  l)etween  succ^e^sive  bulkheads  being  terraced 
to  a  fiat  slope.  In  the  present  instance  the  bulkheads  were  built  of  4  by  6  inch 
postM  at  0-foot  centers,  with  two  lines  of  2  by  6  inch  waling,  and  a  sheathing  of  2- 
inch  planks  i>lace<l  vertically.  The  tops  of  the  posts  were  tied  to  *'  deailmen"  buried 
behind  the  bulkhead  next  above,  by  |-inch  iron  rods,  or  by  several  strands  of  No. 
12  wire.  The  bulkhea^ls  were  spaced  12  feet  apart,  and  the  top  of  each  was  4  feet 
above  that  of  the  one  l>elow.  In  terracing,  the  original  slope  of  3:1  was  cut  to  12:1, 
half  the  dirt  handled  at  any  ternu*e  being  thrown  downhill  to  till  behind  the  tnilk- 
head  supporting  the  outer  e<lge  of  that  terrace,  the  other  half  l)eing  thrown  over  the 
bulkhea<i  next  above.  After  terracing,  itsu'h  bulkhead  showed  an  exposed  face  of  3 
feet,  the  sheathing  extending  2  feet  below  the  terrace  fnmting  the  bulkhead,  and 
the  posts  running  2  feet  deeper.  The  bulkhead  at  the  top  of  the  series  was  made 
higher  than  the  others,  showing  an  exposed  fare  of  6  feet  after  terracing  on  its  front 
This  bnlkhea<l  was  braceil  by  2  by  6  inch  timbers  running  from  the  top  of  its  posts 
to  anchor  jKwts  set  at  the  tnlge  of  the  levee  crown.  All  portions  of  bulkheads  that 
would  be  mac^-essible  after  construction  were  painted  with  tar,  except  the  portion 
more  than  1  f(K)t  underground.  The  fiainting  of  the  exposed  |K)rtions  was  delayed, 
as  the  lunil>i>r  Inking  unseascmiNl,  it  was  feared  that  {tainting  completely  at  thia  time 
would  result  in  dry  rot 

Bids  were  askeil  Septenil)er  22,  1903,  for  the  construction  of  this  protection  work, 
hut  the  results  not  l)eing  satisfactory,  it  was  decided  to  do  the  work  by  force  account 
Construction  l>egan  Octolx*r21,  with'  a  small  force,  which  was  considerablv  increased 
November  1.  The  work  wjw  ham))ered,  through  its  whole  course,  by  tfie  inabilitv 
of  the  lumlH'r  contractor  to  furnish  material  as  nee<le<l.  For  this  reason  only  a  mod- 
erate fon*e  could  lie  employe<l,  and  the  work  was  not  (*oniplete<l  until  February  20, 
1»(M.  The  greatest  pn)grt»8s  was  made  in  December,  when  14,00()  feet  of  bulkhead 
were  built  and  adjacent  terracing  done,  with  an  average  force  of  63  laborers.    On  the 
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ntirth  iir  laki-  niilr  itf  li*v«*i*  tlii-  pnit«*«'tiiiii  wnrk  lN*)hnf*  at  Mint  KVi  Uh'X  ••ftnt  nf  W«vt 
iVtoti*  aii«l  «>&t«<iiilN  WfHiHanI  H  ttiMHiiif  <if  :\,M*i  ftfl,  K|ii|i|iiiitf  tka)  fi<«'|  ^Imrt  nf  thi* 
U|vitn*uiii  fii«l  «if  IIm*  IfViN*  Hh  Imilt  m  1*4L"»  iin  i)ii<  rivi-r  fiili*  tin*  wIimIi*  iMiiiih  iilti|ii* 
uf  till*  It  A  in' H<*  I  mil  I  ill  \*M^\  i-tii\rn-«l  li\  tin-  pnit4-«-titiii  wtirk.  «*Xii'|il  a  Mn*U*li  of 
IftN)  fn*t  ut  thi*  «liiwii.Ntrtiiiii  viiil.  wlif-n'  ;i  fhii>r«*i>f  Hillni*-  friiiilj«  tlir  U*\«v. 

T\Hi  K  \' 1       r 'i>«r 'if  tKfif -ifiiji/i  /•riifff'fififi 

Hiitipriiili'iKlrriiv piTX  ftl 

IjiNir fi.uVl.  441 

Sii)NiiMl«'ii«i*  (fur  |ian  !•(  UUir) 4ia:{.  (Hi 

TfAiiiN WkV  .'ill 

Kririairi-.  ilruvairi*.  ami  fn-i)clit fV*.  W> 

Tit*  n-U.  K»iij-}u'n»,  I'll-..  Ih.sI.S  |i..iiinl- 7W).  £i 

Win-.  Nil.  r.*.  inil^aiiirtil.  ^».Vi  inhhhIi HT.  (IN 

Hlaitlifi,  I7.'»  |HMiiifl*« l.Ui 

NaiK  rt>*M»  |N.iifi.|i. !««#.  M» 

MiMi*nani<<iii«,  lti»»l  haii'lli**.  •■ti-     4.  in* 

Tar.  H4  Um-I- :U4.  !il> 

l*iiint.  .S|  iraniiiiH .              il.  Hi 

I-iiiiiUt.  fk:»H.4W  ri-«t    MM.                  7.  MM  51 


T..!al 17.  7irj.  .SK 


lJiN«r  ffS'i  it(  low  luilklitM*! 

Liiir«r  f«-fi  iif  liiieli  litilklifHil 

H«|ll«r»'  ff«-l  ••Mi'\ti'  NJiiiw  piiilri  Nil 

Ovit  |H-r  fi-il  xf  h'W  li(ilkli«-ail  aiitl  ti-rnit  lilt;  .  ii-iil-.  . 

('•(■■t  |N*r  fiM't  ••(  liik'ti  )>tilkl>i-ail    ..till 

(%*f  jw-r  "iiiian- fi"i!  iif  li'Mi* '•lii|M' pnittN't***!  i|»i.... 

Thf  nii'iil  lii^rli  wattr  rii\i'ri-ii  all  lln-  tiTnii-i«r>  «'\i-f|itiii)f  tin*  inii'  fmiitiniK  lh<*liii;li 
lNilklM'a<l  at  th«*  ti-)i  i»i  the  •H-rif  N<i  inaliTial  ilaiiiap*  ubh  ilniir,  althoiii;h  th<* 
higliift  tfl*  rntif  « ••\iri-«l  fi\  tin*  Matt-r.  Iiik**  ^i-ii*.  war*  ua^lu^l  tliiwii  li*Vfl  with  lh<*  tup 
tA  iht*  ImlklKM^l  mi  it**  ••iit«T  iil^*  U*t  tin*  k'ri-at«T  iiart  i^f  iti-  li-iitrlli,  aii«l  Xhv  Miiliiinit, 
iiUkitl  aliitiit  ••III*  iinMitli  lH-fiiri'.  \kA-  pnii  111  ally  •li>«irii\iN|  i.ii  nil  Ihi*  !«*rnii-«fi  itviT- 
flo«i*i|.  Iiiiiiii«li:ii^-ly  aUiVi*  WiM  I'a*^.  «>ii  river  rii>l«*,  aU^iit  liNl  U-*'X  nf  thi*  I^hiiit 
Unr  ••(  iHilkliiii*!  uai  iiii'li'miiiiiil  \»\  tin*  hlnntir  i-My  iiirn*iii  fl^miiiir  aluiiir  tiit*  Ian* 
«if  th«*  Irv*^*,  ati'i  at  fiMir  plat  !•«  nii  (hr  lak^<  Hhlr  ••(  li'\if  rihurl  ptrrti-lii^  ••f  Ymlkhcwil 
lui%i<  IvN'ii  |iiiIl'«-i|  ••litManl  \*y  n-a-iiii  ••(  •iniinaci'  water  fn^m  the  |i*\««i*  n<«luriiiic  IIn' 
fim*  wiii'l  ••!  till-  •iiiliaiikiiifiil  til  a  ■■•-III  I  fl  I  III  I  •-••iiiliti«iii.  Ill  lalti-r  |«art  i>f  Kelmmfv  a 
mtiiii^lfnililr  iMiiiiU'r  iif  \«>iiiikr  H  ilJoHM  Wfr>>*^-t  ••nt  in  llu*  Uirr^^vi  piti«  Hiljai^'iit  t*^lh«< 
levrr  lieriiir.  whi-n-  ]f\ii*  i>  n*A  alri-a-lv  •  iirtatii«<«l  liv  a  limU'r  tfr«>«tli  Tlif  tn-iv 
•  plaiili«l  ill  "triiiM  aUiiit  'i**  (•••■t  \ii<lf.  Willi  aU'iit  .'ifii*!!  iiiti-rvalu  lM>iwit*ii  iIh* 
i,  tlii-'^*  U'lii^  "tatn^Ti'il  III  a  •lini-riiiii  iinriitiil  !••  thi-  li*\i<**  Krr«|t|i-iil  Iraifrw^ 
I*  alr«*  plaiil«**l  a^  ni^<*  tin- Uirr«iH  pit*  tuihiNk  fr>\%  |MiniIU-l  !••  Ili«-  li-\i<i-  KiMir- 
tliiiii*MiiMl  llin<f  liiii>ilr«<«l  iih-l  lliirt\  tni->  wi*rf  ««-t  •nil.  af  a  l'<tal  i*ti*t  of  M4«»  MH. 
It  ia  h«>|ii<t|  thai  liy  llii' tiiiM*  tlic  {•ulLlM-ail  prilf^  ti<>ii  ^L.tll  lia\r  •li-ia\i-«l  lln^  tiiii* 
brr  irniwlh  w  ill  !••■  rinlln  ii-mlv  ail\aiii-i*l  !••  .iff->ri|  pr<>lii  Imii  Inmi  w.im>  wii»li 

It  U'liit;  iiiipnii  liial>!^-  !••  IimiM  iIh-  Ii'\i'<*  h-  pri<jiH  N-^l  in  **u*-  l>i\%  -Hati  r  M-A^tn.  it 
li^rmiiii*  ni-ii-o^iry  ti*  pl:ii*  a  1^-tii|>*-rar\  pr<>Ti  •  <ii>ii  oii  lln- 1  mU  ■•!  t  li>-  {urluilh  iniii- 
plHt<«|  |i-\f«-  !••  pn-\i  III  I  i«i*i>>ii  !•%  tii«-  lii^'li  Mall  r  ft^w  ]*ivl  l)ii-«-  •  n-l*  Tin-  pr<iti^-- 
ttmi  ail"pl*-«l  t'^r  ilii-  •li\\  n^ln-.iiii  •  ri>l  ^l  iht*  li  «ii'  •«iii"t-i#i  ••(  a  iiiaMr«^.  •'•■vvririir 
Um*  rial  I'liil  «ri)i*  aht|  i-\N  ii-liiiu'  Ki*  k  ai'-iik?  Ilit-  ^i>it-  "liiiii-^-  lur  a  •iixt.iiuv  ••(  Im  fi-«-i 
fimii  tli«*  ••iiil  ••(  llii*  l*-\«-«-  «  fiiMri.  Miili  a  ItBil  mat  'i<i  fi<i-t  ^suU-  al<iiii;  tin*  law  ••f  Ihi* 
lr\M*.  limit  I  ••iiliiMitiii- v«  !ili  llii-  oloiN  ii..it  Tin*  iiiallri-««  priiUi-tiiiii  i-  >iippl«-iiifritii| 
by  A  ilikt*  i-xli'ihliiik;  IroM.  iIm-  mil  ••!  )•  \i^-  i  rnwn  (••  llic  t*f  ••(  tin-  *'i\*\  -\-*\m'  •  Im 
fN4iali<iiir  till'  iriittr  liiii  ••(  till-  li  \ii  tilt  II  runiiiiik*  ••n  a  flat  i-iir\f.  ili'tltNtinc 
kiwanl  till'  rmr  f^r  .i  t>iitli'r  •li-taini-  ol  |imi  tt«l  FIm-  inatln-^-  .••i.-i-i-  ..(  «ii 
ap|M-r  an^l  Inwi-r  i^il'  ;;ritlii4,*f  miIIi  a  liiliiik;  ••(  wiil<ivi  tiru«li  in  («••  *«  n.*  h  la\fr^ 
IvCutfii.  till-  iMii  );r:!!.i|ji-  »v^taii*>  liiMi;j  I  ••iiiHi  li-'l  \'\  wiri—  |i.u^iirt!  llir'iiit:li  tin* 
Imwli  Till-  iii.itlrt<>«  I-  l>.ill;i.»li-«l  w  ;lh  a'">Tit  .{*>  |«'iiiil- ut  r<N  k  !•■  tlir  >«|iiarf  (iHit. 
TIm*  iliki*  I'iii-'i-t*  i'f  llifti- r-iW- iif  piliriij  -•  t  .it  »»  f- «■■•••  nli  r-.  n  itii  .i  !•••««•  tilliiii;  >>f 
bni^li  Till*  piii-«  ^iiTi-  ^1  l<i  fi  •  T  in  !!i«-  l'^'-hii  I  ainl  »•  n-  ain  Ii<>n-<1  }*\  plarik«  laiil 
In  m  *U\*  (i  ••i  U^  I  •!•«  p  iiii'l  ri'-t-.tij  ••!.  •  ?.•-- lii-aii»  naili-^l  !■•  tin*  piU-*  T)i«-  iliki'  liai* 
ft  ^niial  l<i"l   Hull  '•*!  I>v  •>!  fell  afti  r  |u-Miik'  >«  vnifl  (h«-  luat  ariiuud  the  Uul-  ui  tlit* 
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levee.  A  short  distance  beyond  the  end  of  this  dike  the  ground  rises  about  3  feet, 
and  then  runs  practically  level  to  the  canal,  and  it  was  decided  to  cross  this  space 
with  a  low  dike  to  prevent  a  concentrated  flow  through  the  strip  of  low  gtoani 
before  the  overflow  became  general.  The  auxiliary  dike  consists  of  two  rows  of 
piles  with  loose  brush  filling  and  foot  mat  20  feet  wide.  The  piles  are  anchored 
similarly  to  those  of  the  main  dike. 

The  protection  adopted  for  the  upstream  end  of  the  levee  consists  of  a  high  bulk- 
head encircling  the  end  slope  and  extending  back  of  the  end  of  the  crown  about  40 
feet,  then  flanking  in  to  the  crown  with  a  foot  mat,  40  feet  wide,  around  the  base  of 
the  bulkhead.  The  dike  consists  of  30-foot  piles  set  13  feet  in  the  ground  at  6-foot 
centers,  with  a  sheathing  of  2-inch  plank  extending  7  feet  below  ground  surface. 
The  piles  are  anchored  similarly  to  those  of  the  dikes  at  downstream  end  of  levee, 
but  ttie  anchor  planks  are  buried  6  feet  in  the  ground.  The  mattress  is  similar  to 
that  described  above.  A  fill  was  made  behind  the  completed  bulkhea<l,  having  a 
depth  of  7  feet  immediately  back  of  the  sheathing,  with  an  easy  slope  thence  to  the 
crown  of  levee.  Work  on  the  downstream  end  b^an  November  2  with  a  small  force. 
Piling  and  grillage  poles  were  obtained  in  the  willow  flat  between  De  Soto  Island  and 
the  canal,  about  l}  miles  from  the  site  of  the  work.  A  quantity  of  willow  brush 
was  obtained  at  the  same  place,  but  the  greater  part  of  the  brush  was  bai|red  from 
Longs  bar,  Louisiana,  about  4  miles  below  the  mouth  of  the  canal.  The  rock  used  as 
ballast  was  part  of  the  first  shipment  of  riprap  intended  for  the  permanent  protection 
of  the  ends  of  the  completed  levee,  except  alx)ut  60  tons  obtained  from  a  rock  oat- 
crop  on  the  left  bank  of  the  Mississippi  River,  about  three-fourths  mile  below  the 
mouth  of  the  canal.  The  work  was  completed  early  in  December.  Work  on  the 
upstream  end  began  November  27.  Piling  and  firillage  poles  were  cut  in  the  adjacent 
woods;  brush  was  brought  from  Longs  bar  and  delivered  in  the  west  branch  of  Lake 
Centennial,  the  rock  biulast  being  unloaded  at  the  same  place.  The  work  was  fin- 
ished December  31. 

Tablk  VII. — (hut  ofproteriion  work,  downstream  rtul  of  Wett  Pan  levee. 

(a)  MATTRBSS. 


Deciignation. 


Superintendence  a 

Labor,  482  days 

Towing,  19  hours 

WUlow8,286coid8 

WillowB.  280  cords 

Grillage  poles,  1,190 

Lumber,  2  by  2  inches,  1,167  feet  B.  M 

Wire,  No.  12, 1,100  pounds 

Staples,  800  pounds 

Nails,  215  pounds 

Rock,  60  tons 

Rock,  800  tons 

Squares  of  mat,  644 


Total 


tm.60 

002.  S7 

96.00 

288.71 

608.08 

80.98 

14.00 

S2.M 

laSft 

b.m 

7&1S 
2,038.88 
4,0M.8I 


(b)  MAIN  DIKE. 


Superintendence,  8  dayn  a 

Labor,  90  days 

PUe8.76 

Brush,  140  cords 

Wire,  76  pounds 

Nails,  75  pounds 

Lumber,  2,800  feet  B.  M . . 
Length  of  dike.  200  feet . . 


82.60 

880.08 

1.25 

112.50 

.17 

IS.  05 

2.4» 

884.01 

.04 

8.00 

.08 

1.91 

15.00 

42.00 

2.68 

606.68 

a  Includes  superintendence  of  brush  cutting  and  hauling  bniHh  and  rock. 


The  low  dike  was  125  feet  long  and  cost  $123.61,  or  98  cents  per  running  foot,  the 
distribution  of  cost  being  practiodly  as  in  the  main  dike. 
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T  «lil  K    \'  1 1 1      -f  '***(  "f  fmtkhtfiil  Iff  iifuJrniin  «  m/  <•/  llritf  i\iMf  i^^^r. 


|N-tiitriiMik«iii 


•"iiiM  riiiiiiMliiK  I    ..>iliif* 

I, unit"  f    /.'    .  ..'  ft  .  !    l-'.ir-l  IIP  n«-.rt 


I 'nil  i««i 

til  nf«r««i  ltH«:  iiwi 

•"rill 

fj  UU  fV    IV 

I    .*.'•  .*«•  Ui 

II   11  .T.'l  ir; 

iK(  111  N> 

'•V»  Vi 


Iji  lt«l!i  •  I  Imlklii    1-1      ^'M  !•■•  I 


(    »• 


1  -•■*  •: 


Till*  iniiitrf^'-  ill  (lif  ii|»»tn-iiiii  riiit  nf  li*vif  i-niii|iriM«l  lis  M|iijin*r«.  oniHtnii'lt**!  fur 
|l.:i'J.;.  17.  ••r  ^H  'ii  i^r  •^luan*.  Tlir  •li-tnliiiiioii  of  i  •■»!  i!"  pnn  tu-ally  thi*  nuih'  Af  fur 
till*  mult n*-«  III  llif  •{••%«  notri-iiiii  ripl.  fXifpl  (li.il  tin' riM-k  mid  linicli  hav«*  A  Iftrirrr 
|ir«i|Miriiiiii.ii«*  ri*»t,  oil  iii-1-iiiiiii  i>f  till'  liiiiin*r  liaiil.  Tin-  ifv<t  nf  Ifii'  iimtlnfai  work 
iltHf*  imt  r>iiii|iiirf  f.i\<>ni)'ly  Hitli  (hut  nf  fiiniliir  wurk  ••ii  tin*  rixer  l«iik.  tin*  r\tr» 
v*m\  l«-iii^  •iiif  til  (III-  friijiiriit  )iiiiiilliiiir  iif  iii:il«*riiil  iiihI  ihi*  Urp*  miiiMiiit  nf  maipiii 
liAiil      Tliii«  till-  rink  itrfi  (••iH  i*\i-i*|it«*«l  >  I'tM  $'J  |«T  tmi  hk  «i«*li\rn<ii  mi  l«rki-*.  'X\ 

il'lll*  jaT  foil  f>>r  lllli'MiilllhT.  Ull*t  L*t»  ii'litf  |4T  tull  f«ir  liunlilltf  til  till*  ill iMII"trt-|||ll  lllAl 

(riiii)  ff«'i  .  iir  t^it-!,!-.  I'l.r  liuiiiiiiiT  til  the  ii|-ln-Hiii  mat  il.HIO  ft*i>l  i  Tlit*  i^i«t  imt 
ii»ril  iif  tin-  \«ili<>\i«  i>r>iiii.'hl  fruiii  I^<iip«  lur  i^  iiuiiii*  up  nf  tin*  fnlliiwiiiir  itnn^  (  iit 
tint!  |iri\  ili-L'i-.  i  '*iiiii-:  •  iidiiib:.  LM.'m  •■iit.».  Imntiiikr.  Iiuuliiiir  tn  l^iiik.  aii<l  iiiitmiiliiiir. 
ICTi  «iiit*.  Ixailiiik?  ixi  Uirw't-,  l*'\%iiit:.  Hint  uiiinHiliiiiT.  (1  -10;  Wmiliiit:.  hmiliiiK  In 
iiiHltrt-4*.  iin>t  nitlii.fhiiL'.  ■*\.~  <^  iit^  f^r  tin- ilnHiifin-nm  I'lul  •■(  lfVi*«*  miil  W  4  cv'iili* 
for  till*  ii|i«iriMiii  »-ii.|.  iif  II  totjil  .'f  VJ  .►*»*iHiiil  ^l.V'»7!l  fur  Ihr  Iwn  i«inl».  n-j^n^  li\rlj 

Till  ri  ux-ii  -!rfiii^*  ••iiif|i>v\  fri>iii  I  jikf  < 'f nli'iiiiial  di  thi*  Mi*<«>ip«ii|i|ii  iiniiiiiil  tinlli 
i-tiil'-  •'{  llii-  Ii  \tf  Ir-'ii  \|iri)  'i  !••  Ma>  '.**•.  1^*M  Nn  iluiiiaisi*  wan  ilnnf  in  Ihr  \r\v%* 
I'li'l-.  I'Mi  I  ■•ii-'.>li-r.ii>Ii-  *M  ••<ir  IN  I  rirri-*!  In-\<iiii|  itii-  iiiH(tn^«-«*. 

Ill  ^•|.i«iiil«  r  a  •••iiir.li  I  u;i-  t  niifi^l  iiitn  with  Mr.  (>M-ar  K  llam*tl.  of  rinriii- 
iMtt.  I  Mil".  i>rii  ;iHi  i..ii-  ..i  ri|<ra|i  ait>l  li'm  ti'ii- i>f  -{lalU.  Tin-  i^iiilrmt  |iri«v  waii 
fL' !■  r  T>«ii.  «!■  Iiv  ri-l  ••n    Uirv*"  ai  \  i>  k-tmiv.  Mi**--      Tin*  nn'k   in  ili'Miriit^l  fur  tin* 

iifriii.iiii-iit  ]•?••(•■•  (i<-ii  ••!  till' I'li-l- ••(  (Ii iiiplrtiol  li-\i*iv     (tiif  till  •iiMainl  an*  1  fifty - 

foiir  (••lit  ui  r«>  «lili\  III  •!  Ill  \>'-  f!iil«'r.  Hinl  \\mt\  nn  ain-ailv  ili-M-rilNNl  Tin*  ili'liii'ry 
•if  tlii-  icii.a.i.>li  r  \K.i-  •lil.t\i-«i,  li>  iiijMi-'t.  niidl  (In-  lii|;)i-«a(«'r  h-umiIi.  wlifii  tin* 
oiii«lit:i'ii<  i'*r  iiiili>.i>liii^'  M^tiiM  U*  iiitirt*  niUniitairitniH.  lH-livrr\  wan  n*«tiiiiii^l 
Mar>  Ii  '.'••ui.I  (•  riiiiii.iti  •!  Ma\  '>.  I'UM.  » lii-ii  fi.L'.il  t'liinnf  n|ira|i  liiiil  .VJll  (.inn  nf 
»|«11«  )..il  )••-<  M  rirni«>lii  •!  I  '-iir  (liiiii^iiiil  (lin^i'  liiiinlriil  ami  tliiny-*i\  Ihiim  nf  ri|i 
rap  aiil  'I'l  (•III-  ••!  "{•ill-  uiTi'  uii|iiui|i<<l  at  (In-  iiKnidi  ff  thi>  raiial.  1!*»4  t«tiiM  nf  rip 
rap.  |«art  •  I  (In-  lir«r  i-  ii-tjniiM  ii(.  miti-  iiiiliiiti|i-«l  ut  thi*iMiii()i  i-ml  nf  tin*  h«v(  liraiirli 
•  if  l..iki- (  •  iiti  iiii:.ii  till'  ri-iii.iiip|ir  Uiiik;  Miili»iii|i-<l  nil  till*  riviT  Kink  ii«*ar  t  lit' pn»- 
|ii»i«^|  ii|i«Tri-aiii  (•  rniii.ii<»  ••!  flii*  It  \t*i-       Tin-  lir^t  •'iin*-ik;tiiiii'n(  wai*  iiiiIhiiiUnI  |i\  mii- 

lrm«'(  at  (I.I-  iiii:r    pn I   .lit  •lit'-  |N  r  txii.  liiliviriil  i>ii  tup  Imnk       Tin*  r«*iiiaiiiili*r 

vai- iiiil'snit  •!  •Ii  l-r>  •   : Mi.t.  l.'A*«l  (••ii«  Uim;  iinli-ailfl  aitli  m  lit*cll«irn>iiiii,  ait-r- 

■fp*  U*ail  ••{  1  •<■  lift,  nt  a  •  ■-(  •>f  I*'  7  h'MIm  ]«r  tnii:  anil  IM."*!  Ii^iim  wi-n-  tliri^wn  nM'r- 
Iman!.  till-  Uir^-i  -  li.i\  :i.^'  U-i  n  ||ii.i(i-«l  nxi-r  flu-  ilninpiiik'  i;riiiiiiil,  at  ai-<i«(  nf  **  (n  fiiti* 
|ii«r  (••II  It  II'  '•L'>>  ti>ii*  •■!  -|mI  I-  MiTi'  (lir^^M  11  ■•M-rlai.ini  at  a  i  ••»(  nf  1*J  h  i  t-iirf«  i«-r  (nil. 
Ihi*  111!  fi-.i-f  li-iii^'  •h:i-  (■•  ^•rliiiL;  ••til  t)ii<  ai  •  i-pl.i^lf  ^palU  fp'iii  a  •|Maii1:(\  ••!  iiiiili-r- 
mi««l  ii..it*  n.i'  rill-  tola!  I  • -I  ••t  l)ji'«<.7'<l  i>'ik*  •'!  r>«k.  imi'«ii|iil.  i»  $11.7  "J  M.  ••( 
wliiilt   ^.'  I  »•**!'  1-  IIP  i'l'liil    111   l) •«(   •■(  (III-  !i-iii)Minir\   pp^(ii(i^iii  'I   (III-   li-\t'i-. 


aln-a«lv  .tim-ii 


■.T|.\Mi.      ^\|i     I   \  \M|\  \T|ilN« 


l'p(nt)i**  n-«sMiiiiij  ■■(  •ln'ii»;iii»r  'l.i.li  ^•uiiiliiik:*'  wi-n*  (akiii  i  I.**!-  -.n  fp^nt  i-f  nni| 
linnH^luid-l^  N  I  Ml-!  tin- -Iri-ilt:*  In  -ImK  l->iii:i(ihliiiai  •M>iiii<liiik'- wi-ri-  (aki'ii  thrniiifli 
IIm*  luirU>r  •I:--  '-i  i.  if  i  aiiiil  ninl  iii  i  >i.l  I;i\i  r.  :iii<l  (lii-  niaiii  i  ut  Ma*  i  r<»«  "«i'ti^>ni«l 
al  alt'-ri.uti-  I  i  -*.r.'-i.-  Iii  \iu'-.-t  l<>iiu'i(<i>liii.il  — 'Mi'Iiiiit*  miti-  taki-ii  tlirniik'li  (l>i' 
rntin-  r.iii.ii.  a:.  I  •  r  .—  -« .  t.^^i.-  t.iki-ii  w  ln-n-xi-r  tin-  lipit  »»\"itfni  "^f  Miiiipliiik;*  ^h'lai-*! 
an  lliA<ii  -(T;.!?!'  •:•  ;-ll. 

Till*  l^^iik"ii'i'>:it>>  •"  ■iii'liiikr'-  Mi'Ti  iii«-a(i-<l  i-ai  )i  iii"ii(h  np  {••  iNtfiitU-r  w  lii*n  a 
|p"n<-Ril  1  •%%  u.i'ir  --irM-k  u.t-iii.i-:^  I' •■  i.iii.il  m.i«  •  r<'*i>  min  iini.i-l  .it  .ud-rxiiU  ••( 
■liiUt  1  '•■I  fii  !  \\  III  fi-  pr.f  !'• .  !■  ■  -■  I'.t.rii'-  \%i  n-  1  -  .i(ii|  l'\  a  l.i*v*'«l  -(•'•l  mMi' 
rtrf(i'))i*i|  III  r<—  till' •  li.iiiiii  I  ail  t  |--i.'-  '-'\ii'«-ii  (III-  Mati-r  ^iirfiii-i'  nii-l  i>>p  l«ink 
«i-n*  •li*t«'nniii«^I  \*\  -tailia  I  i.iip.ii  .i-i'l   'f.u.-:!   •  Ii  \ali<^ii»       \V\i-  U\i-l-  %iirf  run  tii 
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water  mritu^  at  the  fnTOffi-^-trctiom^.  Lon^tudinal  r^jum lings  were  made  throngh  the 
canal  in  3Iay,  and  the  Dec-emfier  iiun-ev  wa.*f  dufilii.:ate«l  in  Jane.  Survey's  were  made 
at  the  old  mouth  of  the  Yaz<Kf  Kiwr  in  Aui^uj^t,  anil  again  in  December,  both  cot* 
erin(j;tfae  same  jrn^and  a^  tlie  purwy  of  Novemtjer,  1902.  'See  Report  of  Chief  of 
Engmeere,  1903,  ]».  1'>S>.  >  In  November  a  sun'ey  wa^  marie  along  the  left  bank  of 
the  Miseianppi  fnjm  King  Pt^int  to  mouth  of  canal.  The  river  was  croflp  aectioned 
at  1,000  foot  mter\-aL<,  fn^m  t4>j>  Ijank  to  channel  line,  the  ground  covered  bein^  the 
same  as  that  embrace<l  bv  the  «urrev  of  November,  1902.  -See  Report  of  Chief  of 
Engineers,  1903,  p.  1:^89."' 

A  series  of  slor^e  gauges  haa  been  maintaine<l  along  the  canal,  readinss  being 
taken  twice  a  week.  A  numljer  of  gau^re^  were  also  net  along  the  left  bank  of  the 
Mississippi  River  frrjm  King  Point  t<>  Klein.«t<^n  and  read  on  alternate  da^-s  clnring 
the  recent  hi^h  water. 

No  marked  <'hanges  occurre^I  in  the  canal  from  the  cessation  of  dredging  up  to 
Der«mber;  thri!?e  deser\'ing  mention  being  a  shoaling  in  portions  of  Bamett  Lake, 
due  to  ploughing  in  of  the  mud  banks  as  the  water  fell,  and  a  fill  opposite  the  month 
of  Glass  Bayou,  referable  to  material  brr>ught  down  by  that  stream.  DniinffDecem- 
ber  the  average  stage  of  the  Mississippi  was  4.2  feet  *(  Kleinston  gauge).  This  low 
stage  brought  about  a  heavv  i-lope  thrrjugh  the  canal,  and  the  high  velocity  indooed 
in  the  du>charge  resulted  in  con.si«lerable  si^mr.  es]jecially  in  the  baiter  division. 
In  the  main  cut  the  narrrjwest  low  water  wi<ith  found  was  96  feet  at  head  of  cot, 
follower!  by  100  feet  alxiut  midwav  of  the  Bamett  Lake  stretch.  The  minimom 
depth  found  was  7.4  feet  at  eaift  en<f  of  I^mett  Lake,  the  stage  being  3.1  feet  on  the 
Kleinston  gauge.  The  lx>ttom  Tftt^  above  grade  line  at  seven  points,  the  maximmn 
amount  l^ing  3.4  feet  at  east  end  of  main  cut.  For  the  harbor  division  the  least  low 
water  width  was  111  feet  and  the  minimum  depth  was  10.7  feet,  for  a  stage  of  0.7 
f^jot  at  Kleinston.  Nowhere  in  thb<  stretch  of  (tanal  was  the  bottom  less  than  2  feet 
Ijelow  grade.  B^>th  V^anks  of  the  cut  through  Bamett  Lake  sloughed  badly,  and 
sloughing  was  pretty  general  through  the  harbor  di^'ision,  but  was  not  serioos'at  any 
one  jxiint. 

The  June  survev  showja  an  average  lowering  of  2.6  feet  in  the  thalweg  of  the 
channel  through  the  main  cut,  when  compared  with  the  December  survey;  and  bot- 
tom is  generally  l)elow  canal  grade,  the  only  imi>ortant  exception  being  about  half 
way  between  Bamett  Lake  and  l^ke  Centennial,  where  a  stretch  of  800  feet  averagei 
1.5' feet  alx>ve  grade.  Frr>m  Lake  Centennial  to  the  Mi.ssissippi  the  thalweg  of  canal 
has  gone  down  an  average  amount  of  0.9  foot  since  Decemwr,  and  is  evervwhere 
below  grarle.  Considerable  caving  has  occurred  on  the  left  l>ank  of  the  canal  at  the 
hea^l  o?  the  main  cut,  the  tendency  being  for  the  diversion  channel  to  shift  to  a  posi- 
tion normal  to  the  bank  line  of  Old  River.  With  this  exception,  the  banks  of  the 
canal  have  \)een  fairly  stable. 

The  Hlofie  through  the  canal  is  subject  to  erratic  fluctuations,  as  it  depends  on  the 
relative  stages  in  the  Yazoo  and  Mississippi,  and  more  especially  on  the  rate  of  vari- 
ation of  the  stage  in  the  latter  stream.  On  Deceml^er  30,  when  the  stage  at  Kleinston 
was  1.9  feet  and  rising;  slowly,  the  fall  fn'>m  Old  River  to  Lake  Centennial  was  4  feiet, 
the  fall  thence  to  the  Mississippi  being  4.8  feet.  On  January  30  with  a  stage  of  14 
feet  at  Kleinst^m,  and  rising  raf>idly.  the  slof»e  was  negative;  there  being  a  bill  of 
0.07  ffx>t  from  the  mouth  of  canal  to  Old  River.  The  awve  represents  the  extreme 
observed  values  assuiiie<l  by  the  slope  during  the  fiscal  vear. 

From  Dei'ember  1  to  January  26  the  average  ol>ser\-e<l  fall  from  Old  Ri\-er  to  Lake 
Centennial  was  2.38  feet,  that  from  Lake  Centennial  to  the  Mississippi  being  2.77 
feet,  the  average  stage  at  nxmth  of  canal  being  4.41  feet  for  the  thirteen  days  on 
which  observations  were  taken.  From  April  2  to  May  25,  when  the  average  staoe 
was  43.34  ftret  for  the  sixteen  days  t>f  olfsenation.  the  average  ol)per\ed  fall  from  Old 
River  to  I^ike  Centennial  was  6.56  f»xit:  thence  to  the  Mississippi.  0.42  foot.  The 
al>ove  may  Ixj  taken  as  repn^sentative  low  and  high  water  sloj>es. 

The  current  in  the  canal  has  l>eenoutwanl  (toward  theMis^^issippi  River)  throu^- 
out  the  year,  excei»t  on  January  30,  on  which  date  a  slow  inward  current  was  observed, 
extending  from  the  mouth  of  the  canal  to  Old  River.  This  curn^nt  is  referable  to  a 
raiiid  rise  in  the  ^ILssissippi,  which  fri:»ni  January  2S  to  31  averaged  3.5  feet  per  day. 

Navigation  in  the  canal  was  uninterrupte4l  throughout  the  year.  The  small  water 
width  (luring  I>ec«'ml>er  an<l  January  inc<.»nvenienced  the  larger  Mississippi  River 
lx>atH  to  some  extent,  but  the  depth  was  ample. 

During  the  recent  high  water  a  considerable  flow  was  observed  across  the  willow 
flat  we.^'t  of  the  harlN>r  canal  and  south  of  De  Soto  Island,  the  direction  being  from 
the  wi*st  branch  of  I^ake  Centennial  toward  the  canal,  except  that  near  the  month  of 
the  canal  the  cross  flow  was  deflec'ted  toward  the  Mississippi.  No  material  damage 
was  done  this  season,  but  the  extension  of  the  West  Pass  levee  upstream  will  undoabt- 
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edly  accentuate  this  cross  flow.  No  danger  is  apprehended  as  long  as  the  flat  remains 
covered  with  a  thick  timber  growth;  but  should  the  land  be  cleared  and  put  into 
cultivation,  it  is  possible  that  a  channel  might  be  formed  from  the  west  branch  of  the 
lake  to  the  canal  at  some  point  south  of  De  8oto  Island. 

The  slope  observations  on  the  Mississippi  River,  mouth  of  canal  to  King  Point 
(April  8  to  May  14),  show  that  the  Kleinston  eddy  extended  on  an  average  to  a  dis- 
tance of  6,000  feet  above  the  mouth  of  the  canal  for  an  average  stage  of  44.8  feet,  the 
extreme  positions  being  3,400  feet  farther  upstream  (on  two  dates)  and  1,700  feet 
downstream  from  the  average  limit  (on  nine  dates). 

The  November  survey  of  the  Mississippi  bar  fronting  the  West  Pass  levee,  when 
compared  with  the  survey  of  December,  1902,  shows  some  fill  from  King  Point  down 
to  the  **  crevasse*'  (see  map).  Opposite  West  Pass  the  deep  water  contours  have 
come  in  about  20  feet,  indicating  scour;  half  way  between  the  pass  and  moutfai«of  the 
canal  these  contours  are  unchanged,  and  at  the  mouth  of  the  canal  they  hai^' borne 
HI  about  30  feet.  The  August  (1903)  survey  of  the  old  mouth  of  the  Yaa^^ibowB 
very  irregular  changes  since  the  sur\'ey  of  *Det*ember,  1902.  A  maximum  fill  of  26 
feet  is  shown  in  one  place,  and  some  scour  is  found  in  the  chute  back  of  the  towhead 
at  the  mouth  of  the  river.  At  the  shoalest  section  found  in  the  Yazoo  proper  a  fill 
of  10  to  15  feet  is  indicated,  and  a  fill,  averaging  roughly  at  8  feet,  extends  up  the 
Ya«x)  for  a  distance  of  2,500  feet. 

The  fiow  at  the  old  mouth  has  been  from  the  Mississippi  to  the  Yazoo  for  much 
the  greater  part  of  the  time,  the  contrary  being  the  case  only  when  the  former  river 
was  dropping  rapidly.  This  mouth  went  dry  on  September  8  with  14.8  feet  on  the 
Kleinston  gaujje,  but  the  bar  was  overtopped  a  few  days  later  bv  a  rise  in  the  Missis- 
sippi, and  the  inflow  then  set  up  continued  to  November  22,  wnen  the  bar  came  out 
at  a  stage  of  11.2  feet,  and  remamed  out  until  the  latter  part  of  January. 

The  I)eceml>er  survey,  compared  with  that  of  August,  shows  a  marked  fill  in  the 
chute  behind  the  towheail,  fcome  scour  across  the  bar  at  the  mouth  of  the  Yazoo,  and 
a  corresponding  fill  farther  up  in  that  stream. 

No  definite  estimate  can  be  made  at  this  time  of  the  funds  that  may  be  required 
for  this  work  during  the  fiscal  year  ending  June  30,  1906,  as  this  will  depend  on  the 
natural  changes  that  may  take  place  in  the  canal  before  a  stable  regimen  is  reached. 

A  map  showing  the  route  of  the  canal  from  the  Mississippi  River  to  Old  River, 
with  impounding  and  training  dikes,  is  published  in  the  report  of  the  Chief  of  Engi- 
neers for  1902,  ])age  1422,  and  a  map  showing  the  Yazoo,  Old,  and  Mississippi  rivers 
in  the  vicinitv  of  Vicksburg  is  published  in  the  report  of  the  Chief  of  Engineers  for 
1894^  page  14§4.  A  map  showing  the  West  Pass  levee  and  the  canal  from  the  Missich 
fflppi  Kiver  to  deep  water  in  Lake  Centennial  is  submitted  herewith. 
Very  respectfullv,  your  obedient  servant, 

T.  C.  Thomas, 

AmstarU  Engineer, 

Lieut.  Col.  H.  M.  Adams, 

Corps  of  Engineers, 


V  6. 

IMPROVEMENT    OF    YAZOO,   TALLAHATCHIE,    AND    BIG    SUNFIX)WER 

RIVERS   AND  TCHULA  LAKE,   MISSISSIPPI. 

In  July,  1903,  the  plant  used  upon  this  work  was  repaired  at  Vicks- 
burg, Miss.  The  snag  boats  Colmnhia  and  Thos,  B,  Fh/rence^  a  quarter 
boat,  and  a  small  flatboat  for  use  with  a  pile  driver  were  fitted  out  and 
ready  to  resume  work  earh^  in  August. 

During  the  fiscal  year  ending  June  30,  1904,  operations  were  as 
follows: 

(a)    YAZOO    RIVER. 

The  U.  S.  snag  boat  Columbia^  James  H.  Britton,  master,  was 
employed  in  Yazoo  River  from  August  10  to  January  31.     Operations 
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extended  over  the  entire  river  from  mouth  to  head,  and  the  following 
obstructions  to  navigation  were  removed: 

Snags  pulled l,4»l 

Stumpe  pulled  and  destroyed 513 

Logs  removed  from  channel 65 

Shore  snags  cut 194 

Leanins  trees  felled 23 

Linear  leet  of  brush  wing  dam  built  at  McOormick  bar 125 

W reck  removed  ( part  of  steamboat  Mary  E.  Keene,  bume<l  1 863  at  French  Bend )  1 

After  suspending  operations  in  Big  Sunflower  River,  the  P^^^ 
which  had  been  employed  in  that  stream  worked  down  the  Yazoo 
River  to  its  mouth,  October  15  to  31,  and  removed  the  following 
obstructions  to  navigation: 

Stumps  cut  and  destroyed % 

Shore  snags  cut 234 

Leaning  trees  felled 1, 600 

The  U.  S.  snag  boat  Thos.  B.  FU^rence  was  transferred  from  the 
Tallahatchie  River  October  24,  and  worked  in  Yazoo  River  until 
December  17,  removing  the  following  obstructions  to  navigation: 

Snags  pulled 118 

Stumps  pulled  and  destroyed 202 

Logs  removed  from  channel 36 

Shore  snags  cut 109 

Side  jam  broken  up  and  destroyeti 1 

Leanmg  trees  felled 5 

Leaning  trees  topped 4 

Wreck  removed  (sunken  flatboat  near  Woodstock) 1 

Mortey  st<it€m<mt, 

July  1,  1903,  balance  unexpended $21, 8a5. 01 

Amount  received  from  sale  of  property 8. 71 

21, 843. 72 
June  30,  1904,  amount  expendeil  during  fiscal  year,  for  maintenance  of 
improvement '. 10, 481. 66 

July  1,  1904,  balance  uuexpendetl 11, 362. 07 

July  1,  1904,  outstanding  liabilities 37. 14 

July  1 ,  1904,  balance  available 11, 324. 93 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  new  steel  snag  boat $60,000.00 

For  maintenance  of  improvement « 15, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


75,000.00 


(b)   TALLAHATCHIE   RIVER. 

The  U.  S.  snag  boat  Thon.  B.  FUyrence^  T.  G.  Ledbetter,  master, 
worked  in  Tallahatchie  River  from  August  5  to  October  23,  between 

^  Biennial  appropriation  should  Ih;  $30,000. 
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its  mouth  and  Sharkey,  and  removed  the  foUowinf;  obstructions  to 
navigation: 

Snags  palled 394 

Stamps  palled  and  destroyed 244 

Logs  removed  from  channel 174 

Shore  snags  cat 143 

Side  jams  oroken  ap  and  destroyed 2 

Leanmg  trees  felled - 104 

Leaning  trees  topped ^ 11 

Square  yards  of  willows  and  brash  cut 30 

Money  stdtemerU. 

July  1,  1903,  balance  unexpended $4,081.68 

Jane  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3,  ld5. 80 

July  1,  1904,  balance  unexpended 915. 88 

July  1,  1904,  outstanding  liabilities « 1. 67 

July  1,  1904,  balance  available 914.21 

(Amount  that  can  be  profitably  expended  in  fiscal  ^rear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 a  2, 500. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(c)   BIG   SUNFLOWER  RIVER. 

Aueust  1  and  2  the  U.  S.  snag  boat  Columbia  towed  a  quarter- 
boat  from  Vicksburg  to  Campbellsville,  on  Big  Sunflower  River,  and 
August  3  to  9  the  snag  boat  worked  between  the  head  of  Muscle  snoals 
ana  the  mouth  of  the  river.  The  snag  boat  was  employed  again  in 
Big  Sunflower  River  from  February  1  to  12  between  the  mouth  and 
Hughes  Landing,  a  distance  of  about  42  miles.  In  these  periods  the 
following  obstructions  to  navigation  were  removed: 

Snags  pulled 121 

Stomps  pulled 18 

Logs  removed  from  channel 21 

Shore  snags  cut 16 

Mud  lump  destroyed  at  Muscle  shoals 1 

Wreck  removed  (part  of  sunken  horse-power  boat  at  head  of  Cypress  Bend) 1 

From  August  5  to  October  14  a  party  equipped  with  tools,  tackle, 
explosives,  etc.,  under  Overseer  James  H.  BcJbbs,  worked  in  lower 
Big  Sunflower  River  between  the  head  of  Muscle  shoals  and  the  mouth 
of  the  river,  building  wing  dams  to  close  chutes  and  to  contract  and 
scour  the  channel,  and  removing  obstructions  from  the  channel  and 
bankH.     The  following  is  a  summary  of  the  work  performed: 

Winff  dams  built  (total  length,  3,665  feet) 25 

Old  oams  repaired  and  strengthened 3 

Logs  removed  from  channel 314 

Stmnps  pulled,  cut,  and  destroyed 310 

Shore  snags  cut 647 

Leaning  trees  felled 25 

Square  yards  of  willows  and  brush  cut 300 

wreck  removed  (sunken  barge  in  Cypress  Bend) 1 

<>  Biennial  appropriation  should  be  $5,000. 
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Money  statement. 

July  1,  1903,  balance  unexpended $13, 678.  S2 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4,  TUft.  44 

July  1,  1904,  balance  unexpended 8, 832. 38 


Amount  that  can  b«  profitably  expended  in  fiscal  ^ear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpendecl  July  1, 1904 o3,OOD.OO 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


(d)   TCHULA   IJIKE. 

Work  in  Tchula  Lake  was  not  rcHumed  during  the  year. 

Mimey  statement. 

July  1,  1903,  balance  unexpended 

July  1,  1904,  balance  unexpended 


$1, 184. 44 
1,184.44 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  baluice  unex- 
pended July  1,  1904 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Reference  is  invited  to  the  appended  report  of  Assistant  Engineer 
T.  C.  Thomas  under  whose  local  supervision  the  work  was  c^onducted. 

A  new  sna^  boat  for  this  system  of  rivers  has  become  an  urgent 
necessity^  and  the  recommendation  for  a  steel-hull  boat  to  replace  the 
John  R.  Meiga^  destroyed  in  war  ser\'ice  six  years  ago,  is  repeated. 


LiM  of  approjpriatioiiM. 


Bv  act  of — 


March  3, 1878 

March  8. 1875 

August  14. 1876 

Junel8.1H7H 

March8.1K79 

JuncH.lSM) 

Man'h3,1881 

Aiiiriu«f2.1882 

July  .MHH4 

Aiigust  5. 1W6 

AuKii!*tll.lS88 

8<»ptemlx»r  19.  IWO 

Jul  V  13.1892 

AUKtwt  18. 1894 

Juno  3,  lH9f> 

March  3. 1899 

June  13. 1902  (allotxm:nt9) 


Yr«>o 
River. 


Total 


Total  amount  approprlat 
amount  oxpenniHi 


ed 


$40.000. 00 
12, 000. 00 
15,000.00 
25.000.00 
15.000.00 
12,000.00 
6,000.00 
8,000.00 
10,000.00 
15.000.00 
32,000.00 
25.000.00 
20.  OUO.  00 
20.  (KW.  00 
20. 000. 00 
20, 000. 00 
21.000.00 


316,000.00 
304.637.98 


65.  .'lUO. «» 
M.5M.12 


♦«7.0<ti).00 
HN.  117.e;2 


Tallahat- 
chie River. 

flower     1      ilCz 
River.           ^'^^• 

16,000.00 

f20.000.00    

9,000.00 

8.000.00    

3.000.00 
8,000.00 
3,000.00 
3.500.00 
5,000.00 
5.00<).00 
5. 000.  HO 
4.000.00 
4.000.00 

4.000.00  St.JW.OO 
5,000.00  2.5U).0O 
5.0O0.0O  l..')00.00 
5,000.00  2.000.00 
5.000.00  3.000.00 
.\  000. 00  3.000.00 
5, 000. 00  3. 000. 00 
5.000.00  3,000.00 
5.000.0t)    

5. 0(K).  00 

5. 000. 00    

10.000.00 

20.000.00         !.(«».  00 

2.').  QOO.  W 
23.815.56 


TtHal. 


Ha  000. 00 

12.  (no.  00 

15.000.00 
2!S.OOO.OO 
41.000.00 
29,(Kli>.00 
16.O0U.00 
18.500.00 
19.500.00 
'Z5.S0O.00 
45,00t).0D 
38.000.00 

ss.ooaoo 

32.000.00 
29.000.00 
30.000.00 
.V>.  000. 00 

.AX).  500. 00 
481.156l2S 


Balance  unexpende<l 11, 862. 07 


91.VRS         f*.S82.3K         l.lHl.44         22,M4.77 


a  Biennial  appropriation  HhouM  be  $6,000. 
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COMMERCIAL  8TATI8TICH. 


(A)  YAZOO  RIVER. 


Yazoo  River  was  navigable  from  mouth  to  head  the  entire  ti8i!al  year. 

Li)4  of  hfxtts  engaged  in  navigation  of  Yazoo  Hirer  during  the  fiscal  year  ending  June  30 ^ 

1904. 


Nhiho. 


(Maw. 


G 
S 


Draft. 


c 


Peiia storti- 

C.J.  Rfyiiolds'i <lr)  — 


Recu  Prltchanl . 


...do 


Hallette do  . . . 

City  of  Knoxvillo do  . . . 

City  of  Green  w<Kxl do.., 

F.  Wcyerhauuer  f* di» . . , 

H.  C.  Brockmaii  f> do  . . , 

Warrenn  *» do  . . , 


I 


Edna a b 


Modoca. 


.do 


.do 


Kennedy ' do  . 


Btellav 

Jack  08b«)m . . . 
Vemle  Mack  6. 


71 

71 

1% 

IM) 
1-tO 

«J7 

•216 

75 
lit 

7H 

27 
140 


mi 

112 

l.-l() 

HI 

no 
ir.0 

140 

91 

1-4  , 


.do 
.do 

.do 


125 


Joe8eay« Tuj; 

Angelina  M. a Ga-Holine. 

'  i 

R«lna<s , do 

Cody  Hull « do 

Pride  of  ViiKi»iH'« do 

Stella  Ouynni d<> 

Elka do 


14 
14 


I 

25.5 

■»  mm*    a 

31.0  j 

30.5 
IS.O 

2H.0 

Sl.O 

22.  T) 
215.0 


'2 


Between- 


Frrt.  \  Fert. 
4.0! 


Frtf. 


2.  fi 

4.5 
3.0 

3.5 

4.5 

3.8 
4.0 


2.0 

1.8 

2.5  I 
2.3 

'»  5 

'      ! 

3.0 

2.0  i 
2.0 


70  i  21.4       3.0       2.2 


IVl  '  14.0  I    2.5       1.2 


121      24.4  I     3.9       2.3 


I 
83       101      25.0  ; 


I 
120  . 

127 


I 

:to.o  I 

21.7  i 


3.0       1.7  , 
5.0       1.9 
4.9    , 


2.0 

4.0 

5.6 
3.5 

4.6 

4.5 

3.0 
4.0 

2.8 

1.6 

3.8 

4.0 
3.5 


New    Orieans     and 
Greenwood. 

New  0rlean.M  and  Sa- 
tartia. 

yickflburg  and  Green- 
wood. 

do 

Yazoo  City  and  Big 
Sunflower  River. 

Yaxoo  City  and  Bel- 
zona. 

Vlckiiburg  and  Steele 
Bavou. 


■n 

G 

I 


e 

& 

G 


-.7 

75 

16.0 

13 

45 

10.0 

13 

47 

11.0 

9 

(k> 

12.8 

6. 6 


0 


I 


50  1 
50  ■ 


12.0 
12.0 


3.0  1.5 

I 

3.1  \     1.5  I 

2.0       1.3 

2.5  .     1.5  I 


2.5 


Hazel  (tug) " do 

i 

Queen  *i ' do 


I 


1.3  . 
1.0    . 

3.0 

1.5  I 


8.0 
1.5 
1.5 
2.1 

1.7 
1.7 


3.5 
2.0 


VickfltnxTg  and   Big 

Sunflower  Riyer. 
Yickflburgand— 

Greenwood 

Lower  points  on 
Yazoo  Riyer. 
Vlek8burg  and— 
Adams  Landing  . 

Yazoo  City 

Yazoo  City  and— 

SaUrtia 

Belzona 

Yazoo  City  and— 

SatartJa 

Belzona 

(ireenwood  and  Bel- 
zona. 
Old  moutii  Yazoo  and 

Vi(;]u<burg. 
A'icksburg  and— 
Adams  Landing  . 

Yazoo  City 

Vicksburgand  Satar- 

tia. 
VickHburg  and  Mur- 
phy bar. 
Vick«burg  and  vari- 
ous pointM  as  high 
as  Yazoo  City. 
Vicksburg  and  Big 
Sunflower  River. 

....do 

Vicksburg  and 

FletcberN  Landing. 

Vicksburg  and  Hart- 

ers  Landing. 
Vicksburg  and  Yazoo 
River  points. 


1    

1    

58  1 

>1,100 
58   I 
IM     1,000 

164     1.800. 

1    

1    

1    

2    

8    

4 
2 

10    

26    

22, 

24  ' 

72         965 

4  1 

2  ' 

7    

I 
15' 

I 

38    

27    

52   

I 
75        100 


ENli    1904- 


n  With  Ijarges. 
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6  With  rafts. 
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Summary  ofeonantree  rtporitdfor  Yaxoo  Saer. 


Cottoa 

Cotloo  need. 

Uienock.. 


6«w  lopi ! 

C«l J 

Total  Irelsht  tor  Y*aoo  pfDper ... 


Total  fretsht  (or  Erlbatarin . . 
Total  lor  YaMn  and  tHbotuts 


»  andtrlb 


(B)  TALLAHATCHIE  RIVf!K. 


Hl<l«gandi>kli» 

Lite  Mock 

Lumber 


Eotlmalrd  valui'.  1I.18>|,«11. 


Arlic^lH. 

l«»-t. 

TbM. 

— aH 

:i  BIG  wrSFUlWKR  RIYEB. 


'aiflODia,  Febraii7  1  to  Maf  1. 
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;r  River  during  tkejlxoal  year  ending 


BtsIIa  Ournn  •■  * ' dn . . .  .- 

Cody  Han l....do.... 

Huel  (tovboal).. ..:... .do  .... 

EdiUift i....do..., 

Ocnwtuiceft ....do..... 

■  With  bugei. 


Iln 

(1. 

1 

1 

2.  a 

FM. 

'• 

..0 

11 

s.o 

1.6 

3.0 

Yuoo  CItv  uid  Camp- 


CTlfie.' 


Houth  ol  Sunflower 
■nd  Cunpbelbvllle. 
Yuoo  City  and  Camp- 

bellBTllfe. 


>biu>  uid  Camp- 

belimila. 
Vlcbbnis  and  Oaceola . 


Vlekabnig  and  K•a^ 

Vickuburs  and  Camp- 
bellRTllIc. 

VIcbburgand  Oaceola. 

Vtrblium  utd  Sbell 

RldKe. 
Woodbiun  and  Vlcki- 

burc,  Yano  Cltjr. 
VlrkAanaiiil  OaoeoU. 


TtporUdfoT  Big  Sanfloaer  River. 


AiUclH. 

1 

Articles 

H0«-1 

Tbiu. 

Tbw. 

=,S 

...» 

(D)  TCRULA  LAKK. 

Tchulft  lAke  WBs  navigable  from  February  to  May.    The  water  is  reported  te  have 
reached  a  navipible  stage  in  the  lake  (8  feet  simve  low  water  in  the  Yazoo)  at  a  later 

date  than  in  the  twenty  years  precedii^,  which  ezplaina  the  limited  c ' 

the  fiscal  year. 


Ill  and  loot  ut  la&e. . 
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Summary  of  commerce  reported. 


Articlen. 


Cotton 

Cotton  seed 

Hidei*  and  skinH 

Livestock 

Lumber 


Estimated  value,  $121, 9&5. 


190&-4. 

Articles. 

190M. 

Tmu. 
176 

ProTisions 

TVnu. 
412 

938 

Grain 

m 

1 

Miscellaneous  frelshtH 

2as 

fiO 
625 

Total 

2.8M 

REPORT  OF   MR.  T.  C.  THOMAS,  A88I8TANT  SNOINXKR. 

United  Stater  Kifoii^KKR  Officx, 

Mckiburg^  ifiM.,  June  SO^  1904* 

Colonel:  I  have  the  honor  to  report  on  snatfffing  operations  and  other  improve- 
ment work  in  the  Yazoo  River  ana  its  navigable  tributaries  daring  the  fisou  ywr 
ending  June  30,  1904. 

(a)  yazoo  river. 

Snagging  began  in  this  stream  August  10,  when  the  snag  boat  Columbia^  Jiaaaw  H. 
Britton,  master,  entered  it  from  the  Sunflower.  The  (Slumbia  worked  opstreain, 
cutting  shore  snags  and  stumps  principally,  as  the  stage  was  too  high  for  eflectiw 
channel  work,  and  reached  Greenwooa  September  6.  The  boat  then  turned  and 
worked  down  the  river  to  its  mouth;  then  back  upstream  to  its  head  at  the  jonction 
of  the  Tallahatchie  and  Yalobusha  (October  30).  The  water  had  then  dropped  to 
an  unusually  low  stage  in  the  upper  river,  and  attention  was  o(mfined  to  channel 
work;  the  nver  having  been  worked  over  several  times  from  its  head  to  the  month 
of  the  Big  Sunflower  as  the  river  fell  to  successive  lower  stages.  The  Cdlumbia  was 
transferred  to  the  Big  Sunflower  February  1,  on  account  of  a  rise  of  the  Yazoo. 

The  snaf^  lx)at  Florence,  Thacker  G.  Ledbetter,  master,  was  transferred  from  the 
Tallahatchie  to  the  Yazoo  Octol)er  24,  and  worked  over  the  river  from  the  foot  of 
Tchula  Lake  (102  miles  above  the  mouth  of  the  Yazoo)  to  French  Bend  (165  mile 
point. )  The  noat  ran  into  Vicksburg  December  3  to  secure  a  new  crew,  then 
returned  to  Satartia  (47  mile  point).  The  Satartia  Iwr  and  the  stretch  immediately 
below  were  in  very  l>ad  condition  and  kept  the  Florence  emplove<l  until  December 
16.  On  the  17th,  while  workinu:  at  Bumside,  a  rudder  post  was  broken,  and  the  boat 
returned  to  Vicksburg  and  was  laid  up. 

The  jttirty  of  OverHeer  James  H.  Boobs,  with  U.  S.  (juarter  boat  Xo.  i?,  was  tranv- 
ferred  from  the  K\)i  Sunflower  to  the  Yazoo  Octol>er  15,  and  worked  downstream 
fn>ni  L'Anrent  (40  inile.}>oint)  to  the  mouth  of  the  river,  reaching  the  latt4»r  point 
OftolHT  31,  when  the  party  was  transferre*!  to  other  work.  The  ntage  in  the  lower 
end  of  the  Yazoo  waH  comparatively  hijrh  throughout  the  working  HeaiH>n,  and  the 
work  of  the  quarter- boat  party  was  conhne<l  to  cutting  nhore  snags  and  leaning  tien*, 
principally. 

The  working  Heaw)n  in  the  upper  Yazoo  was  very  favorable,  l)oth  in  the  lownensof 
the  river  stage  and  in  its  duration,  and  it  is  believed  that  the  river  is  now  in  fair  con- 
dition as  far  tu*  channel  olistructions  are  concerned. 

The  river  was  inHpe<*te<l  by  nie  from  the  mouth  to  L* Argent  loinding,  in  Januar>'; 
and  from  Satartia  to  Greenwood  by  Asst.  Engineer  Walter  H.  Polk,  in  Octolier. 

Sumifnin/  of  r/v;ri*  thmr  ntut  firhl  «v>xf  of  fttme. 


])ifitribution  of  work. 


(•olumh:H.'Flon.mt».  ^{^^^^"^^ 


ToUl. 


8nHR9  pullcNl 

Stumpt*  iMillod.  cut,  an<i  dej«troye<l. 

Shoro  j*imK?»  <*ut 

LoK>«  reinove<i  f nun  rlmnnel 

Side  jam  l>n>kon  up  and  dt'j'troytnl 

liCaninK  treey  Mhtl 

lA'aninK  trt^es  topped 

WlnK  damn  built  a 


n  At  MK>)niiii*ks  bar. 


1,  t9l 

.•8    . 
At* 

loy 

1       . 
.1 

1       . 

i.aot 

as 

^10 

ftjc 

101 

'  "i.Mo' 

I 

Z\ 

l.ftW 
4 

^  rj:» 

»125 

^Un< 

ear  feet. 
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Summary  of  work  done  and  field  cod  of  tame — Continued. 


Distribution  of  coot. 


Ck>luinbia.  Florence. 


Quarter 
boat. 


Senrices 

Material  expended 
gubdatence 

ToUl  field  oo0t 


^4, 779. 00  $1,880.49 
387.59  I  278.00 
888.01  :      228.91 


$229.66 


Total. 


$6,389.15 

640.69 

1.164.74 


6.084.60  j  1,8K2.40  i      277.48 

!  I 


8.194.48 


T\me  employed. 

Months. 

Goltimbia 5. 7 

Florence 2. 0 

Quarter  boat 6 

Part  of  the  wreck  of  the  Mary  K  Keene,  burned  1863,  was  removed  at  French  Bend, 
and  the  wrecks  of  flatboats  were  removed  at  Woodstock,  Annadale,  and  Holly  Bend. 

It  is  believed  that  $15,000  can  be  advantageously  expende<i  in  this  stream  during 
the  fiscal  year  ending  June  30,  1906,  exclusive  of  new  plant 

(b)   TALLAHATCHIE  RTVBR. 

The  snag  boat  Thos.  B.  Florence,  Thacker  6.  Ledbetter,  master,  left  Vicksbuiig 
August  1  and  reached  the  mouth  of  the  Tallahatchie  August  5.  The  stage  being  too 
high  for  effective  channel  work,  operations  were  at  first  confined  to  removing  Miore 
■nags  and  stumps  and  to  clearing  the  timber  from  slides.  The  river  was  covered 
from  the  mouth  to  8harkey  (68  miles  from  the  mouth)  by  August  18.  The  river 
had  then  fallen  to  a  stage  favorable  for  channel  work,  and  the  t^t  returned  to  the 
lower  river.  The  stream  was  worked  over  in  successive  stretches,  the  boat  drof^ine 
to  the  lower  end  a  of  stretch  and  working  upstream  to  the  lower  end  of  the  stretch 
next  above.  The  river  was  gone  over  in  this  way  from  the  mouth  to  Duncans  (52 
mile  point),  August  19  to  October  23,  a  specialty  being  made  of  channel  snags  and 
sunken  logs.  A  number  of  the  bars  were  paved  with  these  sunken  logs,  which  pre- 
vented the  scouring  out  of  a  low-water  channel.  The  logs  were  caught  with  grab 
hooks  and  lifted  until  a  hoisting  chain  could  be  passed  around  them.  Where  this 
was  impracticable  the  logs  were  destroyed  by  dynamite.  October  24  the  Florence 
was  transferred  to  the  Yazoo  river. 

Except  for  the  month  of  August  the  river  stage  was  peculiarly  favorable  to  sna^- 
oin^  operations;  and,  although  many  sunken  logs  remain  in  the  channel,  the  river  is 
beheved  to  be  free  from  dangerous  obstructions  from  the  mouth  to  Swan  Lake  (66 
mile  point),  the  head  of  ordinary  low- water  navigation. 

SUMMARY    OF   WORK    DONE    AND    FIELD   COST   OF  HAME. 

Snags  pulled 394 

Stomps  pulled,  cut,  and  destroyed 244 

Shore  anags  cut 143 

L(^  removed  from  channel 1 174 

Sloe  jams  broken  up  and  deHtroyed 2 

Leaning  trees  felled 104 

Time  employed,  months x.  2. 8 

Services $2,037.42 

Material  expended $282.  79 

Subsistence $370.26 

Total  field  cost $2,690.47 

The  river  was  inspected  by  Assistant  Engineer  Walter  11.  Polk  from  its  mouth  to 
Philipp  (44-mile  point)  October  8  to  10,  1903. 

It  IS  believed  that  $3,000  can  be  advantageously  expeniltnl  in  this  stream  during 
the  fiscal  year  ending  June  30,  1906. 

(C)    BKf    SUNFLOWER   RIVER. 

The  snag  boat  Columbia,  with  U.  S.  quarter  l)oat  No.  2  in  tow,  left  Vicksburg 
August  1,  entered  the  Big  Bnnfiower  the  following  day,  and  proceeding  up  that  stream, 
reached  Muscle  shoals,  37  miles  above  the  mouth,  August  5.  The  (Mumbia  dropped 
the  quarter-b(Mit  partv  there,  and,  returning  to  Alligator  Chute  (14-mile  point), 
worked  upstream  to  the  Bonnie  place  (23-mile  point)  removing  channel  obstmctions. 
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The  boat  was  unable  to  proceed  further  on  account  of  low  water,  and  was  tnnsfeiTed 
to  the  Yazoo  River  work  August  10.  The  Columbia  reentered  the  Sunflower  Febru- 
ary 1  and  worked  upstream  to  Hughes  Landing  (42-mile  point),  (trying  almost  exclo- 
sive  attention  to  channel  obstru(!tions.  The  river  was  in  good  condition  from  Hughes 
to  Osceola  (88-mile  point)  and  as  the  stage  was  too  low  for  operating  beyond  the  lat- 
ter point  the  Columbia  returned  to  VicksDurg  and  was  laid  up  Febfuary  13. 

Tne  quarter-boat  party,  James  H.  Bobbs,  overseer  in  charge,  worked  down  the 
river  from  Muscle  shoals  to  the  mouth,  August  6  to  October  14,  1903.  Shore  snagB 
were  cut,  stumps  blasteil,  slides  cleared,  and  leaning  trees  felled.  Many  logs  foum 
in  the  river  channel  were  destroyed  with  dynamite. 

The  principal  work  of  this  party  was  the  construction  of  wing  dams.  These  con- 
sisted 01  two  rows  of  piles  at  4-foot  centers,  with  a  filling  of  brusn  between  the  rows. 
The  tops  of  the  dikes  were  placed  about  3.5  feet  above  low  water.  The  piles  were 
driven  with  a  baud  pile  driver  mounted  on  a  barge  16  by  40  feet  In  mauv  places 
the  wing  dams  caused  the  bars  to  shift  a  short  distance  downstream,  ana  it  was 
necessary  to  prolong  the  dams  in  a  direction  parallel  to  the  channel  to  secure  sativ- 
factory  results. 

Summary  of  work  done  audjifld  coM  ofmnne. 
DISTRIBUTION  OP  WORK. 


8nAfi:s  pulled 

Stumps  pulled,  cut,  and  destroyiHl 

Shore  enags  cut 

Logs  removed  from  chnniiel 

Leaning  trees  felled 

Square  yards  of  brush  cut % . . 

Number  of  wing  dams  built 

Old  dams  repaired 

Linear  feet  of  wing  dams  built 


Colum- 
bia. 


Quarter- 
boat 
party. 


Total. 


121 
18 
16 
21 


810 

CAl 

814 

25 

800 

25 

8 

4,140 


m 


8 

4,  MO 


DISTRIBUTION  OF  (^OST. 


ServieeH 

Material  expended . . 
Subsistence 

Total  field  cost 


|1,4'>7.84 
116.63 
280.69 


1.856.16 


82,058.51 
177.68 
402.28 


2.638.48 


2Hme  etuphyed. 

Months. 

Columbia 0.7 

Quarter-l)oat  party 2. 5 

The  wreck  of  a  horse-power  lK>at  (no  name)  was  removed  from  the  head  of 
Cypress  Bend,  and  the  wreck  of  a  baige  was  destroyed  with  dynamite  lower  down 
ill  same  bend. 

Tabulated  tttatemeni  of  unng  daitm  Imilt, 


/ 

UK'Hllty. 


Muttcle  shoalN 


Sandy  Bayou 

Head  of  Little  Sunflower 

Head  of  Cuba  Inland 

F(M>t  of  Cuba  iMlnnd 

Ouivhalf  mile  above  Cho(?taw 

Upper  end  Cypres**  Bend 

Lower  end  Cypress  Bend 

Head  of  Alligator  Chute 

Elolse  Landiuff  (below) 

Fairview  Landing 

Spanish  Fort 

Two-mile  Crossing 


No.  of 
dikes. 


2 

2 

1 

1 

2 

2 

3 
2 

1 

;{ 

4 

I 
1 


Depth  Gain  in 
found.  I  depth.  | 


Remarks. 


Frrt. 
aa.2 

02.7 
n2.7 


U.S 


.6 
.3 


a2.6  i 
«2.4 
a  2. 4 
"2.4 

.4 

.8 

1.1 

.6 

2.0 

1.0 

Blue  clay  and  shells.    Channel  coa- 

tractedto60feet. 
Blue  clay. 

Blue  clay  and  shells. 
To  close  chute  on  right. 
Gravel  and  shelK 

Do. 
Sandy  bottom. 

Do. 
Closing  Mabin  Chute. 
Sandy  bottom. 

Do. 
Blue  clay  and  shells. 
Sandy  bottom, 


a  Stage  estimated  to  be  from  1  f(M>t  (Muscle  shoals)  to  0.5  fwtt  (CypresH  Bend)  above  low  water. 
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The  rivtT  wmii  iiiii|iwttf<l  fmiii  itn  iiiniilli  Tn  llnlUiulii  IjhuIiiik  (tlVmilr  imiiiti  Jsii- 
uary  :!0  |«i  211,  thi*  litaip*  iN'iiikr  iiiiuHiially  lnw  m\  thi*  tiiiif  Witiir  *\ikiun  wi-n-  in  iphhI 
nMiiiitimi,  ami  tki«*  HntmUvt  wiit«T  fi<iiii«l  mif*  1.7  (it*!  ul  KBir\ii*u.  tin*  niliiiir  •l«'|>tli 
iivi*r  I  hi*  \mnn  Inmhk  *J  f«t-t. 

It  in  lielk'ViHl  tliat  |C{.t1IN>  itui  In*  mlvHiiiMtfi^Mipily  ••&|MMitli<«l  in  thi!*  tiln«ni  iliihiiic 
tilt*  tlm-al  yvmr  i*n«liiiK  J  urn*  :ii).  VM»i. 


It. 

T^'lll  I  i    I  (KK. 


N«i  w«»rk  WAH  iloni*  in  Ihiit  wati'rwiiy  «liirinh:  tin*  i'imiiI  viiir.  Tin*  ulmli*  Ukf  i»aii 
wnrkiil  u\iT  in  iKHTt,  anil  tin*  InwtT  lialf  in  PuiJ.  In  liii*  hiltrr  >i*ur  \hv  up|H-r  Imlf 
WM  n*|M>rti<il  iMiiiirwIiHl  «ilM|nic*ti<il  in  plai-v^  \*\  niiMit  hiIIhw  irr'^Mih.  Hn<l  i(  i»i 
th<«Viit  that  tliirt  Htrvlfh  will  n^inin*  :ittcuti*>ii  Miilmi  ili«*nrxt  tMii>i<ar>.  It  i-  ifti- 
HMtMl  that  $4.(KIU  itui  In-  cziii'niliNl  !<•  ailvanlair*'  •luring  lhi«  lim-al  viiir  ••nilinie  Junt* 
90.  IMM. 

RKI'AlHfi   Til    !■■  %\T.    ini  . 

Tlir  OJumhitt  an«l  i|iiarii*r  iMiat  .V".  .'  H«'n*  pUitNl  in  «liK*k  at  <irN*nvillc,  Mini., 
Aiihl  *3)  to  May  11,  fnr  |p*i>t*nil  n*|«iin>  NfW  plankinit  Han  nlaiiNl  un  the  fnrwanl 
rmBff  iif  thi*  f  i</iim^ui.  ami  a  i*«in*iiilfnilili*  nnmUTnf  clt*fi^iii«'  iiiankn  nn  tlii*i(iilff«anil 
Uittiitu  III  tlii«  bull  «rb*  n*jt|iui«il  liy  iii-w  NVh  iMitUmi  planKinir  wan  pla«i<<l  on  Iht* 
quarter  Imal  ainl  all  «lffivli\i*  «li«i'k  ln-anif*  ^fn»  n  innviil  anil  now  (ini-vi  put  in.  Tin* 
hulbicif  Imlh  Umlii  wi*n*  n^THlki^l  nml  all  M^am**  |iHint«*il.  Tin*  oimI  nf  iIiin  vtork. 
liM'liiilinir  till*  trip  tn  ami  fnmi  <fnfn\illr.  ua^  f  1.1*7'.'  |h  fi,r  tin*  r  Wnm^iii  ami  f^MI  .M 
fur  the  iiuartiT  ln^it. 

The  iilant  at  pnvent  aiwiicmtl  tn  Un*  Ya/>Mi  Uivi-r  urn  I  iij«  trihu  tariff  oiniiii*lj«  ••£  the 
TKu9.  ti.  K*»rnu-r,  a  Hiiiall  htfrn  wh«fl  ImihI  ihiih  niiHl«*|  inui  hull;  the  t',Juiuf»ut,  a 
■nnifwhat  larv«*r  ImmI  mitli  N^nw-huilt  vnHdlfn  hull,  uml  u  <|UHrtiT  Uiiit  with  «iM«|i«n 
hull.  Iiavinic  afviiiniiMiilaliiinii  fiir  ciirhlii'n  luUinT*  nml  Iwu  i»rliivrM  Tin*  h'fnrrmtr, 
Imilt  in  lM75anil  n*|«in<il  in  l^s*'*.  wa.*«  utmin  phu^-*!  in  thiimuieh  n-imir  in  ]i«vi,  Ihr 
hnll  )iavin|{  Ihimi  nftliralhiil  hikI  a  n«*M  Imiirr  iiiMnlli^l  TIiIn  Uiat  m>w  in  in  ip"«l 
miMlitiiin.  ImU  Iht  ilruft  inXtn*  K^-at  f«ir  ii|HTiiliiiiift  in  lhi<  Yaz<Hi  HyHtfin  ni  tin*  lnMivt 
wlMiii.  am!  hff  lifting  )Hiwi>r  ix  liinitiil  nn  iii-i'<iiiiit  nf  hrr  iiiihIi'I  Imw. 

The  pniient  hull  nf  the  i'tJumKfi  «m'*  huill  in  PHRi.  ainl  an  iiif*|«*«iiiin  inaale  mhile 
the  lM«it  wan  in  •liH-k  l  Aim  I,  \*M^\  \  hh<im^l  I  hat  it  ii«  I  will  v  tlt*««yi^l  ami  roiilil  not  lie 
px|m't4*il  111  laf>t  iiiiin'  llian  aUiiit  ivm  M^sirn  l<in^rr.  Tin*  l^iilrr  «•(  thf  f  Vi/iim/fwi 
wan  taken  fn»ni  an  nlil  h>ilraulic*  iln^lL***  aii«l  ix  uiiMifr:  uml  her  main  nikriniii.  while 
in  fair  oimliliiiii.  nn*  mI«I  ami  tA  an  aiitii|uatiil  |iHit  rn.  Thi.<«  Uiat  h«ii  litcht  ilrmft.  ami 
In  cif  Mirh  aice  an  tn  In*  ramly  iiiaiii'U\fn<«l  in  ihf  Yh/ihi  ainl  ifji  trilHitarien  aihl  han 
ilniie  |{«Hii|  a*irk  in  t!i«t  rixrr  i*yMeiii. 

It  ia  lN*lii>\e«|  that  a  nna^t  hunt,  with  i<l<*«*l  hull  ■Miniewhal  laryvT  than  the  i  •Juinhvi, 
Imt  iliviipii^l  ontheNinie  ireiieral  lim-r-.  i-nuM  atieml  In  Niiatfinnt;  ••|«Talinii«  in  llie 
YaaiHi  pynteni,  %iilh  the  aMiiHtami*  nf  a  •  huppiiit;  |iiin\  i|iiarl«*ni|  ••n  a  hmi-^*  Uwl. 
doiiiK  phiiR*  anfk,  ImiMiinr  win^'  •Imih**.  Hr  It  i**  n-M|H-i-thilly  niiiiiiiii«*mlf^l  tlial 
■orh  a  Inmt  In*  hiiilt,  ami  that  ii|Hiii  hi-r  •-••iiipli*fii>ii  the  Miair  UmiIj*  m>H  mi  liaml  U* 
limnpfrm^il  tii  nlher  w^rk  nr  i«tM 

Fiilliiwinic  ii*  an  iiutlini*ih**«'ripiiiin  <>f  ihi*  IniHt  n*«|uiri^l: 

Huii.  lii'niclh.  lll't  fti't:  Umiih.  ii-4  fi<<-t:  iliptli.  4}  fi-<-t.  Shriithintr.  iMitinin  «iii| 
rfilMi,  |*r-i>irh  plati*  nn  fntiiiiii  nf  .'I  hy  .1  im  h  anu'l*-".  ^ilh  ili«i  k  ••hi-athiiitr  ••(  i-imh 
>|pe|  |iliit««  extemlintt  fpMii  Imw  \*.u\  In  iiii>i>ll«-  ••!  Uiiirr  Tmh  |iifikhlu«tifiMl  iiimI 
4  mAi  lailkheailfi  nf  ^'^ -iln  h  rti'vl  phiti-n  :in*l  .(  i»\  il  iin  li  aiik'lif* 

fhfriN.  4 tin*  huniln*«l  fi^'t  liiHtf  iin«l -il  l^^  t  uiilv.  iin  )ii>liiik' k'UiinlN.  with  i|iiHniT* 
for  IH  lain  »n*ni  I  m  InwiT  ilii'k  la-lwi-«'n  U>ilir<iaii<l  •  iikriiii-  n^nn.  aiiil  hii\  iiiit  ti -t«li' 
mnm^— with  hall  lN*liii«t*n--kiti-hfii.  M-in-riMim.  |Kiiitr>.  lanmlr),  inul  l«lhnMiii 
•hove.  To  he  huill  nf  while  pine,  fiiplar.  nr  r\pn-<t*  all  i^-rfi^th  plain  —with  full 
Imth  vkylwhtji. 

nuUrr*. — Twn.  hSi)  hnn<<*|Hiwer  rai  h.  rxii'riiall>   (iriil.  with  r«-(iirn  rtih- 

Main  mgittTM      Twn;  hi^h  pn-MHin-.  r>liiii|i'r>i  Jl'  iiu  hi-»  !•>  ■'•  fi^-i 

CbfMlfin  rrii/inrf.      Thni*:  ilnilhle  r\  lihili't^.  i.ii  h  '•  ^\    **.'  iin-hi- 

fbfjifftiif. --Thnt*.  with  ipiu  Utrn-U 

Shiar  imU*  In*  I'liiN-nix  mluinii-.  11  nn  he--  \»\  .d)  fiit 

It  iaefitiniatnl  that  the  1h«|  oMiM  U*  ImiiIi    with  iiiH«-liini-r\  .in>l  laikl*.  f*'r  f.'«li.<Mlll 
Vrr>'  n-ciiiei'tfully.  yi^ir  nU^liml  M-r\ant. 

T.  \   .   Tlln^  I*. 

lirut.  i'ni.  II    M.  AiiAVf. 
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V7. 

PRELIMINARY  EXAMINATION  OFBKi  BLACK  RIVER,  MISSISSIPPI,  FROM 
ITS  MOrTH  T()  THE  ILLINOIS  (T.NTRAL  RAILROAD  BRIDGE. 

[Printed  in  Hoiiw  Ihn*.  No.  '317,  FiftyHsighth  Congrew,  neoond  wmlim.] 

War  Department, 
Offick  of  THE  Chief  of  Engineers, 
WaMngton^  December  /,  1903. 

Sir:  I  have  the  honor  to  .subinit  herewith  a  report,  dated  Julv  IH, 
1902,  by  Capt.  Chas.  L.  Potter,  Corps  of  Eng^neersj  on  preliminarr 
examination  of  Bi^  Black  River,  Mississippi,  from  its  mouth  to  tlie 
Illinois  Central  Railroad  bridge,  made  in  pursuance  of  a  requirement 
in  the  river  and  harlior  act  of  June  13,  1902. 

In  the  opinion  of  the  district  engineer,  concurred  in  by  the  division 
engineer,  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  the  loi«a)ity 
is  not  worthy  of  improvement  by  the  General  Government,  and  tfcie 
Board  of  Engineers  tor  Rivers  and  Harbors,  b^-  whic*h  the  report  has 
l)een  i-eview^  in  accordance  with  sections  3  and  14  of  the  said  act, 
expresses  the  opinion  in  indoi*sement  of  March  11,  1908,  that  the 
present  and  prospective  commerce  involved  is  so  small  as  to  render 
undesirable  tne  improvement  of  this  stream  by  the  I'nited  States. 

This  opinion  is  concurred  in  by  me. 

Very  respectfully,  your  or)edient  servant, 

G.  L.  Gillespie, 

Brig,  Gm.^  Chief  of  Engineem^  V,  *V.  Army, 
Hon.  EuHU  Root, 

kieci'eiavy  of  lf7//\ 


RKI*OKT   OF   (AIT.  (HAS.   L.   I^OTTKK,  CORPS  OF    F.NCINKERS. 

rMTKi)  States  Encjineer  Office, 

Virk'Hhnrg^  J/ifo<,,  July  IS,  1[H>2. 

Genkrai.:  I  have  the  honor  to  suliniit  the  following  report  respect- 
ing '"  Big  Black  Ri\  cr  [Missrssii)piJ,  from  mouth  to  the  Illinois  Centnil 
RailroacT  Bridge,'"  a  preliminary  examination  of  which  was  required 
bv  section  14  of  the  river  and  harbor  act  of  .lunc  18,  1902,  and  assigned 
to  me  by  Dcpartnunit  hotter  of  Juno  23,  liH»2. 

Big  Black  RivtM-  has  its  source  in  Webster  County,  Miss.,  flows  in  a 
general  southwesterly  direction,  and  enters  the  Mississippi  River  at 
Gmnd  (lulf,  37  mil(»s  Inflow  Vicksburg,  having  a  length  estimated  to 
b(»  about  4<M>  mil(\*<.  The  Alabama  and  Vicksburg  Railway  crosses  the 
river  ujk)!!  a  fixed  bridge  near  Smiths  station,  14  miles  ejist  of  Vicks- 
burg, and  the  stream  Im»Iow  that  liridge  to  its  mouth  forms  the  eastern 
and  s()uth(»rn  i)()undarv  of  Warren  County,  sepamting  it  from  Hinds 
and  Claiborne  counties.  The  Illinois  Centnif  Railnmd  crosses  the 
river  upon  fixtnl  bridges  at  three  different  jKunts  alx)ve  the  crosj^ing  of 
the  Alaluinja  and  VicKsburg  Railway. 

Tmler  a  provision  of  the  river  and  harlK»r  act  of  March  3,  1S81.  an 
examination  of  the  river  was  made  that  v(^ar  by  Major  lienyaurd.  the 
n»port  of  which  was  printed  in  Senate  fcx(»cutive  Documeiit   No.  09, 
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Forty -M*vrM til  ( Viti^'ri'H*.,  tipht  M*N.Hiiiii,  hiicI  ri'|iriiitiHi  in  tin*  Aiiniml 
K4>|Mirl  i»f  tilt*  Cliirf  iif  Kii^iiiriT-  fiir  jsv.',  im^'v**  I.'i«»'i  In  l.'»7n.  Cox 
Fi*rrv.  till  till*  iNMiiidarx  of  Iliiiii«  iintl  Vii/<ni  I'miniir*.,  hInhiI  \'Mi  iiiilr> 
iili«»vi*  till*  iiKiutli  cif  till*  i'ivi'i\  wnf*  t*(iii*«ifli*n*tl  tin*  lii^tid  i»f  imvipttitm, 
iiiid  i*.«*tiiiiHtfN  wiTi'  iiiiiiii*  fur  twfi  M*iiM)iis*  wtirk.  to  MTiin*  n  t(*iii|MirHrv 
inipriivi'inriit  tif  im\  ixpitimi  )m>Iow  (*ox  Fi*rry,  iit  lii^'li  .*<lu^i*^.  Iiy  n*iiiov- 

ill^'  >lia^>.   lo;r<««  Hini  Il'Ullill^'  tillllMT,  ill  ii  r«»st  of  l^.'t*«'.(NNI. 

A|»pro|>riiitioii<*  w«*ri*  iim(l«*  ii<«  follow  ••: 

Jiil>  :i.  isM...  K'.oi«i 

Aiiiu-t  .'i.  1  VMi  :,,  (U) 

Jiil>  i;:.  1  •»'•■_'.  .'i. lui 

Ti.ul i.'i.iiiy 

TIk*  tirNl  ii|i|iro|»riHtioii  uiis  r\|N'iiit«*tl  in  issi  ^;•.  Tin*  uri  of  Invi 
n*4|iiin*tl  tliitt  n«i  |«rt  of  ilii'  H|t|)rt»|M'iiitioii  hIioiiM  In*  iiiH*d  until  tlir 
Stati*  «*f  Mi'«siNsi|ii>i  Inul  mii-iMt  (iii>  liridi^i'n  Im*Iow  tin*  Vick'-liiir^  a&ini 
Mfridun  (now  Aliilnuim  aiui  Virk«l>uiy)  Knilroud  !<»  Im*  mi  <*on!«trurti*<i 
as  ni»l  to  ol»-iru«-l  na\  juration.  Tliio  n*«|iiin*iiiriit  wh?«  n«it  fultillcd  until 
ly<l',  liiit  till*  riviT  ami  liarUir  a«-l  of  l^'.Nl  r«*iiioviMi  tin*  n*Mtri(-tion 
i-tiiitaini*ii  in  tin*  at*t  of  I^mI:  tin*  iiroint  wii<«  iiitNiitiiui  to  iin'liuli*  only 
tliat  |mrt  (»f  tin*  ri\i*r  U'htw  tin-  Ivilil%iiii  Fi'rry  Itriil^r.  HUuit  7(i  iiiilr.H 
from  tin*  inoutlr.  and  lln*  fuiuU  wnv  <*|N*iit  f«»r  tin*  n'nni\ali»f  olihlruiv 
tioiiH  <lurin(r  tlir  |M'riiHi  of  lo\«  uutrr  in  IV.M.  Tim  lu>t  appropriHtion 
WH**  f\|N*ndi'ti  ill  lN!U.  wlicn  tlir  i-iiii>f  oli>triirtion>  to  imviipition 
lN*tMi*(*n  Ii:i1i|\%iii  Frrrx  and  tin*  inoiitli  w«*n*  di*strovrd.  ana  that 
!«tn*t«  li  of  river  wa**  put  in  fair  «-oiitlition  f«ir  imvi^iition  at  *«Ih^i**«  lii^li 
i*iHiii;;li  t«i  |N'rinit  Umto  to  rro«.<^  tin*  liai>.  lii'Vond  tin*  niftin^  t»f 
Minn*  tinilN*r  im  roniiiirri-«*  di-\r|i»|NMi,  and  at  tlir  clttM*  of  tin*  tUriU 
yi*Hr  Ivt.'i  tlir  work  wa-*  ilro|)|NM|  fmiii  tin*  li^t  «if  dutif**«of  tlii-»  lli^«tri^t. 

(Vifiditioii**  lia\«*  not  flian«''<*d  in  tin*  M^vrn  vt*ar-  -iin*t*.  I'rurtinillv 
tlit'n*  i<i  no  iia\ipitii*n  «ii'  roiniiii*rri*  in  lii^  lilark  |{i\i*r.  prrnfiit  or 
pnH»|H'i*li\r.  Oiii-«-  ill  a  wliil*'.  i'\rry  tliri'i*  or  four  \i*ar««,  a  -nmll 
HtranilNiat  iiia\  nuikr  a  **liort  trip  into  tin*  lowi*r  riiiT  to  lirin^  init  a 
Ntav««  iNmt  «»r  nift  of  lo*r**.  I>ut  U*yond  that  thrn*  ap|N*ar**  t«>  Im-  no 
KuiHini*^<«  ti»  Im*  di'\ i*l(»|H'd. 

Ill  r.*ol  tin*  iN'oph*  jiiin);  al«in;r  tin*  i-i\i*r  Indow  thi*  AlaUinia  and 
Vick^l»ur;r  Kail  way  l*rid]:-c  rlaiiiiiMi  that  their  rrop^  had  U'fn  riiinitl 
hv  Mn'rr«^i\«*  fi'«"«ln*t<«  fi»r  thri'«*  xrai'o.  ami  that  the  In'ii^ht  of  tin*  liui'k 
wiit«*r  o\«'r  thi'ir  fai'iiiH  iiml  tin*  tinnitiiMi  of  t1oiMi<.  wen*  iiirrfa«<*d  liv 
jam?*  of  drift,  i-aiiM>d  hy  ituiterial  whii-li  had  In'ch  «iit  li\  prixatt*  imli 
vidiials  into  thr  Htreaiii  alMi\«*  tin*  niilroad  hrid^n*  and  |N>riiiitt«*d  ti» 
aiviiiniilali*  at  xarioii**  |Niitit**  in  tin*  riianin*!  In*|ow.  Tln*y  ap|N*iili*d  to 
thi' UninU  of  -ii|N>n  i-iii'N  of  Warren  and  liind-  counties  f«ir  rrlii-f. 
ami,  ii|i«>ii  applieiitiori  made  to  Major  ('a.M*y,thi*ii  in  rliar^e  of  thi*« 
(liMrirt,  hv  the  iire'^jileiit  «>f  I  lie  \\  arreii  (Viiitity  Hii|H*r\  i-or-  ami  hy 
Uii»  pn*oidi*tit  of  lln*  X'ieksliurj;  lt»ard  i»f  rnnh*.  A'*»»i-tant  Kiij^ineer 
Walter  II.  I*«ilk  iiniile  an  e\aiiiinati<iii  i>f  tin*  liN-alil\.  and  rejiorted  a^ 
follow-.: 

I   Mii.ii  **i\ii.«    I  niIm.m:  <iiiii»., 
I  .  i.'..  i- .    I/-..      /  •i.'i.i'  1.   •*    ;•*•; 

Mm]    Tii<m.  I.   l'\.>r\ . 

/  ff riifl    i,r     /   iti/il.fr      •        '         ^         I 

M%J<>i>  I  li.i\«- llii'  lioiioi  t<i  oiiKiiiir  A  ri  imrl  'ijitiii  T).i-  -irill  iiii  iiiiitilAthiiii>  iit  itii: 
BlSi'k  |{i\i-r  U-lwi<i-ii  lilt-  Mi"M(li  ••!  M.irklt.iiii  *  ri-«  k  .iii*i  Kv^  pt  rLm-.  a  •li-laiii«-  ■•! 
abuat  !•%  luilni. 
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There  are  nine  places  where  tlie  accumulation  extends  clear  across  the  stream,  nx 
alM>ve  and  three  l)el(>w  the  Baldwin  Ferry  bridge.  The  lai^'st  of  these  drifts  is 
al)Out  126  yards  lonji,  and  the  Huiallest,  rtH*ently  fomie<l,  about  20  yards  in  length; 
the  others  varying  l)etween  thene  tijjun'S. 

As  far  as  ctmld  he  atH*ertaine<l,  they  are  all  surface  or  il(»ating  drifts  and  do  not 
form  anv  serious  o1>t<t ruction  to  the  now  of  water,  and  it  is  not  thought  that  they 
materiadv  increaH.^  tlie  height  of  overflow. 

These  ilrifts  are  all  causinl  by  logs  lo<lging  against  leaning  willows,  or  willows 
growing  well  out  into  the  channel  of  the  stream,  and  it  is  likely  that,  unless  these 
trees  are  removeil,  there  will  be  a  recurrence  of  the  drift  jams.  It  is  probable  that 
$1,000  would  l)e  a  sufficient  sum  to  release  the  jams,  and  a  less  amount  would  be 
needinl  to  rtMm)ve  the  leaning  timln^r  on  this  {x>rtion  of  the  river. 

The  tormation  of  jams  in  the  Big  Black  is  of  frecjuent  <xx!urren(«.  A  chopping 
party  working  from  Inflow  Baldwin  Ferry  bridge  to  the  mouth  in  1894  removed  3§ 
complete  jams  and  41  side  or  fiartial  jams. 

Very  re8|K»ctfully,  your  obedient  ser\'ant,  Walter  H.  Polk, 

AsttiMant  Eingineer. 

I  am  advised  that  the  accuiuulations  of  drift  referred  to  above  have 
been  removed,  to  a  considerable  extent,  by  private  enterprise,  with  a 
view  to  protecting  the  lands  fi*oni  overflow. 

I  can  hnd  no  reason  for  recommending  that  the  work  of  improving 
Big  Black  River  l>e  resumed.  In  view  of  the  very  limited  commerce 
to  be  benefited  and  the  fact  that  there  is  no  probability  that  it  may 
increase,  and  as  the  cost  of  maintenance  })y  removing  obstructions 
added  each  year  would  l)e  considerable,  I  am  of  the  opmion  that  this 
stream  is  not  worthy  of  further  impi*ovement  by  the  Lnited  States. 
Very  respectfully,  your  obedient  sen-ant, 

Chas.  L.  Potter, 
Captain^  Corps  of  Engineers, 
Brig.  Oen.  G.  L.  Gillespie. 

Ch!ifnfKn(fln<tn<.  l\  S,  A, 
(Thi*ough  tne  Division  Engineer.) 


rel»l>rt  oy  lieit.  col.  h.  m.  adams,  cx)rps  of  engineers,  division 

engineer. 

Office  Dfvision  Engineer,  Gulf  Division, 

Xew  OrJ trans.  La. ,  July  19.  1902. 

General:  I  have  the  honor  to  forward  herewith  report  of  Capt. 
Charles  L.  Potter.  C\>rns  of  Engineers,  u|K)n  preliminarv  examination 
of  Big  Black  Rivor,  ilississippi,  fn)m  mouth  to  the  Illinois  Central 
Railroad  Bridtro. 

I  concur  in  tne  opinion  of  Captain  Potter  tliat  this  stream  is  unworthy 
of  further  improvement  by  the  Uniteti  States. 

Very  resjxH't fully,  your  obedient  servant, 

H.  ^1.  Adams, 
Z/«  ut,  i  "/.,  ( '"/yw  of  Engineers^ 
I)frf^ifOi  En  a  i  nr<  r,  O  ulf  Division . 
Brig.  (ten.  (t.  L.  liiLLF-sriE, 

(  7/  f\  r\tf  Eft '/ '  /i '?/•*,  f  .  >\  - 1 . 

^FirM  :r.di»r>t>niom.' 

Office  Chief  or  E\<;ineers,  V.  S.  Armt« 

Aio/i(^f  IL  I90Z. 
Res|>ectfully   referriHl  to  the  Board  of  Engineers  for  Rivers  and 
HarlK>rs  i^)iistitutiHl  by  S|Hvial  Orders,  No.  54,  Headquarters.  Corps 
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cif  Kntnnt*«*n4,  ciirriMit  m*rio**,  f«>r  «*onnicli*nitioii  aimI  nHimiiiinidation, 
ai«  nN|iiin-<l  hy  MH*ti«iii  .*{  of  lhi>  m-t  i»f  .liiiio  i:t,  VMKl. 
By  cHiiiiiimiul  of  Hri^^  iu*u.  <iillospio: 

A.   Ma4'KKN/.IR« 
BoAKIl  OK    KMilNKKKS    H»K    KlVKKM   AMI    IIaKIU>IU(, 

It4*.*<|NH*t fully  n*tiiriH'(itolhi*(*hic*f  of  KiiiriiMH*rH«  l* iiiUsl  States  A  rmv. 

Tho  lioiinl  of  Kii^fiiirors  for  Uiv«*r.s  anallHrlNirs  lias  (MmMidt'nHl  tfio 
within  n*|Hirt  of  \\w distrit*! otticvr,  tho  imlorM^im'titof  UM^clivisiuii rtu^i. 
iMH>r,  and  a  l«*tt«T  from  tliosivivtarv  of  thn  Vick»hur)^  Ikmrd  of  Trado. 

TIm*  lionnl  in  of  tin*  opinion  that  the  pn^MMit  and  pnwp<vti%*o  (*«)ni- 
monv  involvi»<l  i**  mi  snuill  as  U\  r^nth^r  tindesirahli*  the  improveiiieDt 
of  thin  Hln*ani  liv  tho  Tnit^Hl  States. 

For  thi*  lioanl: 

II.  F.   IIoDORH, 


V8. 

rKKl.IMINAUY  K\AMINATU»N  oK  CYTRKSS  BAYcH'.  TKXAS.  INTU'I^. 
ISii  TIIK  l.KKVS  HFTWKKN  .IKKKKItJ^»N.  TKXAS.  ANP  RKI>  KIVKR, 
IjCUIsIAW 

|l*riiili«1  111  floiiw  !»•«■    \*i    ll'i.  Klftt  ••Uclilli  I'iiiMrrrw.  ■n*iiihI  H«abiti  ] 

War  I>KrARTMF.ST, 

OKFirK   OK  TIIK  (*IIIKr  OK    KKin\KKK>. 

Sir: 

cuuiiinat 

the ..,. .,  , . -. 

view  toa*M-«»rtiiinin};  i«  lirtlhT  thi*  sunH*  t-un  In*  uumIi*  navipihli*  hy  nu^an?* 
a  dam  |Hit  In*Iow  AlUinv  thit>«.  and  hy  rutting  a  dilrh  in  a  northi*at«t(*rly 
(»f  dinvtion  into  UimI  lliv<*r/*  iniido  pursuant  to  a  nM|uin*mrnt  in  the 
river  and  harUirart  of  Jum*  i:{.  1!nii'. 

(laptain  INitlrr  **ln**r**  that  in  lii<«  jud^inrnt  wati*r  tnin*i|M>rtation 
lietwcen  Shn*vi*iM»rt  Hnti.lrtT(*rM»n  «iin  n«»t  In*  niaintainini  hy  iNiildin^a 
dam   Udow  Allianv  tint**  tiiid    hv  nittinir  a  dit4*li  iira  northoantiTlv 

%9  a"  ^VfetVft*  I  1  i  lift  *  A.  ^ 


}|r:  I  liavr  tilt*  li«Mitir  to  suhniit  hen*with  a  n*|Nirt  datiui  Jidv  IH, 
^2.  Iiy  (apt.  Chif*.  L.  Pottor,  (*or|w  of  KnifinrrrH,  on  nrrlinn'narv 
uuinati(»n  <»f  **('\pn*>*«  l^vou.  and  rHiNvially  (*vpn'H.N  liayoii  with 
I  laki*M  lN*twi*rn  t)ii*  <'itv  of  •lrtI«*rM»n«  l«*x.,  anil  tlie  K4*ti  Kiv(*r,  with 


directi(»n  t«i  lt4*«|  Uivt»r.  unloK-  thiT«*  In*  addtMl  an  4*x|NMiHivo  HyMt«*m  of 
and  dani<».  and  it  is  hi*i  opinion,  r«Mi«*iirn*d  in  hy  th«*  divi?*i«m 


locka 


ca  and  dam**,  unn  it  w  hi*i  opinion,  r«Mi«*iirn*d  in  hy  tm*  divi?«i«m 
ine«*r.  !«it*iil.  (*ol.   II.   M.  AuHin**,  (*on>*«  of   Kn^ini*4*rs,  tliat   the 

^litv  is  not  uortliv  of  iiiiprov<*iii«*nt  hv  tn<*  I'niti'd  States. 

Under  thr  prt>vision-of  H«*«-tions  :{  iuhI  14  f»f  the  aiNive -mentioned  a«*t 
thia  rppurt  liaN  lN*4*ii  n*vii*w«Hl  h\  tin*  IViani  of  Knt^ineerH  for  Kivem 


engi 
lomlit\ 
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and  Harbors,  in  whose  opinion,  as  ntated  in  its  report  of  March  11, 
11K)3,  it  is  not  desirable  for  the  United  States  to  undertake  this  improTe- 
ment. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  s(»rvant, 

(i.  L.  GlIXESFIE, 

Brif/.  (t4'1},.  Chief  of  EngineerH^  U.  S.  Army. 
Hon.  Elihu  Root, 

SetTHanj  of  War,    • 


report  of  capt.  tiias.  i..  potter,  corps  of  enoinbeb& 

United  States  Engineer  Offiok, 

Vlchshurg^  M!ns.,  July  18^  190i. 

General:  I  have  the  honor  to  submit  the  following  report  reroec^-- 
ing  '*  Cypress  Bayou,  and  especially  Cypress  Bayou  with  the  ukes 
between  tne  city  of  Jefferson,  Tex.,  and  the  Red  Kiver,  wiUi  a  view 
to  ascertaining  whether  the  same  can  be  made  navigable  by  means  of 
a  dam  put  below  Albany  flats,  and  by  cutting  a  ditch  m  a  northeasterly 
direction  into  Red  River,"  a  preliminarv  examination  of  which  was 
reauired  by  section  14  of  the  river  and  harl)or  act  of  June  13,  1905, 
anu  assigned  to  me  by  Department  letter  dated  June  23,  1902. 

Cypress  Ba^^ou  evidently  was  an  unnavigable  stream  until  the 
advance  of  the  Red  River  raft  above  Shreveport,  acting  as  a  dam, 
forced  the  w^ater  into  its  bottom  lands  and  converti»d  them  into  reser- 
voirs, known  as  Fairj',  Sodo,  and  Cross  lakes.  The  Bayou  proper  is  a 
narrow  stream  about  23  miles  lon^,  but  the  water  route  from  Jeffer- 
son to  Red  River,  65  miles  in  longfli,  consists  of  four  distinct  divisions* 
viz:  Cypress  Bayou,  Fairy  Lak(»,  Sodo  I^ike,  and  Twelvemile  Bavou, 
the  latter  entering  Red  River  about  three-fourths  of  a  mile  af>ove 
Shreveport.  Alliany  flats  are  in  Sodo  Lake,  al>out  IH  miles  by  water 
from  Slirevep)^. 

liefore  a  cfiannel  was  cleared  tlirough  the  great  Red  River  raft  in 
1873  there,  was  some  navigation  in  Red  River  alcove  that  obstruction 
at  hitfh  statues  h\  means  of  circuitous  routes  through  the  lakes  and 
overilowed  lands,  and  Lieutenant  Woodruff  reported,  April  25,  1872, 
that— 

from  Shrovoport  to  tlie  hea<l  of  Willow  Pass  (the.  uj)i)er  ond  of  Sodo  Lake)  theroot^' 
Ih  i<lenticul  with  that  of  lM)ats  for  tho  up|H'r  river.  At  thin  {>oint  Ixtats  for  Jefleraon 
turn  to  the  west  into  Fairy  l^ke,  and  hya  tolerahlv  direct  eoun<e  in  hif^h  water reaeh 
the  preMMit  mouth  of  Cypre^^  I^iyou,  went  of  the  I^'xan  line.  [^Viinaal  Report  of  the 
Chief  t>f  Enjrinei*rs  for  1S72,  p.  572.] 

Work  on  the  ]):irt  of  the  Tnited  States  for  improving  navigation 
between  Jefferson,  Tex.,  and  Shreveport.  l-4i.,  by  the  removal  of 
Htumps  and  sunken  logs  and  by  dredging  at  the  narrow  passes  was 
begun  under  the  river  and  harbor  a<*t  of  .lune  10,  1872,  and  the  8uni 
of  |J1»^'^,T(>1.33  hafi  In^en  appropriated  for  the  purpose.  The  removal  of 
the  Red  Kiver  raft  and  the  subseciuent  closure  or  outlets  and  eonstrue- 
tion  of  levc»es  along  the  right  ImiiK  of  KikI  River  caused  the  bottom  of 
the  river  to  scour  and  deepen,  reductnl  the  water  supply  of  the  lakes 
to  their  natunil  drainage,  exc(>pl  in  extreme  floods,  and  made  them 
drain  more  rapidly,  .shortening  the  {x^riod  of  navigsition  to  Jeffemon 
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TOfir  liv  vrur.  until  llii*n*  ii«*n*  I'Hrf  >ihl;«*<*  :it  \\lii«-h  Uisit**  «*i>iilti  itiihn 
AlUinv  tluts. 

On  iiiTiiunt  iif  tlii'«  coiwiitiun  liir  ri\«T  :iiiil  IcirfMH-  m-t  of  >rpt«MnlN«r 
l\K  \^*-^K  niiidr  tin*  followin;;  proxiNinn.  \i/: 

Till'  Sin-ljirv  nf  Wur  i-  lim-l'V  iliri-i  !•■.!  !•#  •■iiii<n'  a  *iini'v  !••  In-  iiia«lf  **i  <'vitni«i* 
iWiytiii  ttu*\  l!>f'  laki-  U'lwi^i'n  Jrffrn-'H,  Ti-x  .  ami  SlirfM-iN-rt.  \m  .  iii  tinliT  !••  aj^iT* 
Uiin  if  till*  iiuvik!iitiiiii  of  till*  •^li'l  Ui\i>ii  iiinl  )aLi-«iaii  li**  iiiMtfnalh  ami  |N-riiiaiiiiiliv 
iiiiiiri>\i'«i  \*\  ihi*  i-«<ii>-tnii  tinii  nf  ••iii-h  ilanio.  aii>l  liN'k-'  aii«l  •luiu".  a»  ii>a\  )••■  iii*i  ■-•«»«ry. 
aiHl  il  fiiiiiiil  |irui'tii-aMf  tin-  prulifiMf  i-iifi  TinTiNif 

riii**  •«urvr\  \\:i<*  niii<lr  liv  ('iiiitain  Wilhiiil,  iiml  tiir  tiniil  ri«|Mirl 
tlii*rfHiii  i*.  priiitrtl  ill  tin*  Annuiil  Kf|Nirt  nf  tlir  Ciiirf  df  Kn^ini*«'r«*  f«ii' 
lv.*;i,  imp'H  J*h;."i  Id  'Jiih»j,  tn  whirli  ri>frnMi«-i*  i-  ri"»|N'rt fully  in\  itrd. 

A  pliin  u:i-  fi)rniuliiti*(l  in  timt  n'|hirt  fur  tin*  cun^tiruiiinn  nf  h  dam 
Hrn»-H  SnIii  I«:ikr  ju^t  u)ni\i*  AMninv  t1:it«  inul  fur  an  iiili't  fmni  K«mI 
Ki\i*r  tlirouirli  ('ntti»ti\\(NN|  liavnu,  uitli  a  Imk  at  tlir  hi*ad  nf  tin'  Iiii\mu 
2i*j  niili-*<i  liv  rivrrHlMi\i»  Siin*\riNtrt.  i'iii**  plan  was  a  tlr\rli»piiH'nt  of 
tiiHt  prii|Mi<M'«l  liy  < 'aplain  IIt>\ii'l1 1  Annual  |{i'|Nirt  of  tli«'( 'hiff  nf  Kii^^'i- 
nwr.H  ftir  l**74.  pp.  r<Hj  to  7i*«M.  ('i»l!onwoiM|  Uavou  ha\  in^  lM*«*n  .-nl»- 
Htitutnl  fur  a  •IriMl^Til  i-tit  acro*^-  to<ii»lil  I'oint.  >%illi  a  liN-k  in  plai'i'  of 
an  ii|NMi  rlianiM'l. 

I{i*H|NM'iin^  till*  I  lian*:i*  from  tli«' uri^inal  plan  fur  a  driMl^t^l  rut  frum 
AlUinv  flat-  li»  (iojil  riiint  mi  Ki-d  i{i\i-r.  Captain  Wiliard  ri-|Mirti*il  as 
follows: 

Till- -nrxi-x  lia<«i-iinliniii-<l  flu- frnlli  •>!  iiii> -talt-iMi-ni  in  tii\  la«l  Ti'iMirf  lCt|Hirli<f  I  In* 
i'liii-l*if  l-iik'Hii'Ts  f"r  1  V<'J.  |i.  |t.7ii  Uiai  if  llif  plan  ff  ls7t  hainM***!!  i  :irrif<l  mit  "l}i<* 
rnnti-r  friiiit  Kf*l  Kniruiinl-i  u^l  ip>\«  ri-ai  h  flu- /i-in  ••!  tin- .l*-(fi>r*N>ii  citntf*'  Hi  !••« 
matiT.  '  mfl  |>r>>\i-  tli.tr  tin-  iii..il  r«-iili  u<>iii<l  l..i\f  }m-*  n  t)ii-  %iiiii'  u  lii-lh«r  flit  ilaiii 
liail  t«^ii  tiiiiM  Miil<  r  l>ii<  I'ir-f  |'r<>;t<!,  wirli  "in -I  M  fit  t  U  l'>w  I-nhI  hi^'li  \%a(i*r 
iiiArk  "if  ls#Uf."  iiii.li-r  Il.f  -II  i'ti'l.  u  iTli  "i  Ti-t  •.'  (#■•■?  a'-'M'  liiirh  waii-r  nf  Isiiii  ori  lCt<il 
Ki\i-r."  itr  iiinirr  tin-  lliir>l.  u  il!i  a  -pi!!  ".<  I>  •  I  )»  lov^  lln-  Iiil'Ii  u.tli  r  of  Isi^."  :i|  (hf 
pill*  i>f  till*  ilaiii.  Ill  iithiT  Miiril",  t^«*  •i-ii"'*  v%iiiil<l  liaM"  i-.iM-«  •!  i:' •'.»'•  r  t-r  |i--  i»\i*r- 
riii^  I'f  till*  lakf  n-kTi-'ii  ill  ^ik'll  ^«.iii-r  h'lf  \»«>Ml-i  ha\i-  )i.u\  Iim  niiitit-iii  i*  «i  hati-it-r 
ii|Miii  i'\tri-in«'  l--\%  wafi-r  a'  .Il  ffi-r-'T-..  I  \i  i-)-1.  |N-rli:i|M.  iii  i|i*1m\  iHkT  tin-  <i.iti-.  ■Ii-|4>!ii|- 
iniT  ii)--ii  Ihf  ili-x  liar^'i-  -^-i  ti<>ii  ••(  tin  ■  st  i<i  i  k-M  l*>'Mif  |-'in.til\ .  |iri>uiiiiiihr  tin- « nt 
Ifi  hu\*'  U«  II  ii..i<li- ^l.iMi-.  till-  I'. trill!  tlirixiL'li  it  at  ■  •■nam  •lifffrfin  i-.-  *-i  ril.itixi- 
iitai(fl«  wtiiiM  li.i\i-  lift  II  liHi  ^'fi  .it  i<>r  ii.i\  'k'ati-  Il  iiiNi  •  r  finm  tlii>  Liki** 

t**in<iriwiN«l  ri.i\  -'Il  i«  till*  fir-t  ii.i!i]ral  I  iitr.iiji  I-  t'l  Ki  'I  lki\«-r  aU^M-  >hri  M*|«>ri  l>y 
mliii'h  a  ria^  i/aMi'  r<i'is*  i-<'iil<l  If  n.a'li-  tii  tf.t-  l.iki  «.  iii  ■  ••iiiii-rtii<ii  v«  iili  a  ilnin  .i«  t>*»^ 
liiiMii,  vft  nil  aii\  li'-|  •■  ••!  oil!  I  !•«-  '-r  i-\|i-i  latjoii  !•!  ripxli-r.iti*  Ifiit^tli  **i  M>«-!Miiii— *  lliil 
th«-  "tijf*  li'iM-  til  .in  f]n  ti  r-iiitf  1 1.  Toll.'}  I  till*  iM\  -Il  ari*  u''*'*kti  r  tli.iii  f-T  tli.it  ■•r>i|«i^"«l 
III  *  ti-lil  l'"iiit.  liiTh  Ui  aii-«*  till-  tall  tr<>iii  Ki^l  hiM-r  l->  tin-  l.tki'  im  •  ••ii-i>itra)>U  it.nri- 
Atii|    )«M-aii'H-  Mil   ••(    !li«-   ••■illi-To  hU.\  f  t  ..(t>iiii«>- xj    ria\>-i|    tliri<-..*li   iiili:<ti    tin-   Likf 

nvi'*:>  ^•if*  ti!!i-<l  11111111 J  tl  ■■  rail  |«-r  h-i  |..i\  ■■  l»  •  n  ■  .  .>•  .(  i.r  u  :il  U>  •  ', 1  \%  :tii:!i  H.i* 

IU*\I  lu>i  \*  ars  111  i  a?r%  i!.L'  "ii  ll<i-  y\"t»*  •■!  in.]  r>>-<  r.j  Ki  •!  K.  .•  r  ar.<l  •  •■-  i  !•  tti.j  tin- 
lr\i«'  •■\-ttiii  Ir.iiii  m.iiiTi.!!  I'lliiff  il-.\i '.-"fi  .I'l.  I  .."..t.w.-.j  I'.. I'.  -J  :'"t '!  j-«»f  ;i|«"^ 
miiehl   Ik*  I  l<i»«-«l  a!->  ii  i-i-In  tin- i,i)i  *-ii->ii  i>t   ii-iprux  iiij  Ki  •!  lt:\ir -I  ■•■>.':  l<«-i '-t.-iiI 

fl*ff««t.  fitliiT  |N-riiiaiii-iil i\   li\  firi^^iTikn.i  ii!  i-n   tin-  I«'m-«-  lit r  1^  a  m*  .r  ai.>l  -hiiifM 

if  it  ^lll•lll<l  l«>  fiiiiifl  a<i\  i*.i^'ii'  til  I    -iivi  t*.  till-  i  tki—  iii'i>  r>-*'  r  \  '-ir-        \— hm.iiiC    ).<>w 
i*\fr.  that  (  ••tl>>iiw«M-|  HaN  ••II  i-  I*  i>'Mii  }:irt  ••!  tl.i-  it.i\  ./ai'.i-  r->iiti-  !••  .!•  ffi  r**>ii.  tin* 
wnlfr  i>ii|i|>ly  fi  "t  '\  pn  —  l'.i%  •■•i  ai.-l  !!>«•  I.iki-  '  »  i!1  !«•  Ii'mTkI  t«i  tin-  ii:it<:r.ii  liraii:- 
■ifH  I  if  tlit'ir  )<a-iTi  u  :lti  t(>at  \«  lih  )i  :i..i\  )-■  'i-l  in  Iroiii  lli  -t  lCi\i  r  Ihr-  -i^-K  i  ••tt<  nvi-^a! 
RatiMi  nr  tliroiik'ii  "Imii  •-«  in-ar  l-\        V  t  »  k  %« '.11  \—  ri->|Miri-<l  m  :*h  li-iiiMi   -•  t-  ••!  uiiti*. 
nilti^' till*   lii'ail   lii.o   I  luii.iTi*  tri'M.    i.iki-   tl  I  r .  I  •  r,  :!•  I  "r-lii.^' t'l  !hi-  I -.-•   a!  >l   ta'.l       Th«* 
Pttr  I  if  tin*  I  Ian  I  a<  r-  --  s. .. '..  |  ,|!.i-  •-  -.,•■.•  -.x  h.it  !■  '■  -x*  thi    !■'«•  r  n  •■•ill.  -I  <  ■  !l'  ■ii«t--l 
llavim,  lln"  w.i-ti  wi  jr  In  1!./ ]•■:?  ;i»   Ti'ttfi  !»■  I" '^^  •!:■  !i'-  .lU.-.fi  .ijr,,  .|.i»i:!j|  ari'l  tin- 
foil miikiMi  lit  lAti-li'liil  mIoIij  t'li    \t  jKi-r  j'xiMi  1  Ui'-w  (  "CiiMx-l  r>a\'>'i  t"  M  |»iilil 
■I  ihi*  Mliiii-  I  li  \  ii1i--n   a-   til**  \%  •    r    •'•>••,••„■   ..'.ji  ,  I    )>•  iiij   t<  •  a'.  •  i-i    iiii|-  -ii>  l:r  k!   ti«> 
Ifivat  an  aiiixMii!  i>l  m  afi  r.   m  lii>  !i  \«   ■  :        .-  i  ti  .i-t-  ll.i-  a'l  .i  •  i  km  rl!>>\«  —•  ii.<i>  !.   .i-  1i< 
MkUhiiPT  IIm*  I»\ii'  »»\  -!i:ii  a*--'.  •■  al.-l  tl.i-  l.i!    I-  !    f  •'  •    i-r' ■!••':■  Ti  •■!  u  ''-  'i  tl.i  \    .iifi 
hllilt.     Tilt"  r]i*iMfl-*li  "t  '^^  Ti.»  ••  •-  (■■»  till-  ut  ■'  I  »•  ■'     -  ■■     '■•  t  li.iii  III  i-ili  i|  f-«r  till-  |irf" 
•nt  cir  ]in»|H^  tivi*  i-tiinnit  rii- kI  .'i  ffi*n«<ii    t.'n-  )  ■\«i'»*  uaiirat  that  |Niinl  l«  iiikT  im*I 
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[Pint  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Auffust  7i,  190e. 

Respectfully  referred  to  the  Board  of  En^neers  for  Rivers  and 
Harbors  constituted  bj'  Special  Orders,  No.  24,  Headquarters,  CorpK 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
lis  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colo7id^  Cffrps  of  Engineers. 

[Second  mporaement.] 

Board  of  Engineers  foe  Rivers  and  Harbors, 

WaahingUm^  D.  C,  March  11^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Ilarbors  has  given  full  con-i 
sideration  to  the  accompanying  report  of  the   district  officer,  the 
report  of  the  division  engineer,  a  number  of  letters  and  petitions  from 
interested  persons,  and  nas,  through  a  committee,  made  a  personal 
inspection  of  the  locality. 

The  relative  elevations  of  low  water  at  Jefferson,  Tex.,  and  in  Bed 
River  in  a  northeasterly  direction  from  Albany  flats,  are  such  as  to 
induce  the  Board  to  believe  that  no  material  benefit  would  result  from 
the  work  contemplated  in  the  act  of  June  13,  1902,  viz,  a  dam  pat 
below  Albany  flats  and  a  ditch  in  a  northeasterly  direction  into  Red 
River.  Much  additional  work  would  be  necessary  to  accomplish  the 
desired  end  of  giving  a  navigable  depth  at  low  water  to  Jefferson:  to 
assure  ultimate  permanent  success,  this  work  would  necessarily  be 
extensive  and  costly.  When  consideration  is  given  to  the  inevitable 
claims  for  damages  to  land  overflowed  by  the  pool  of  the  dam,  it 
appears  that  the  total  expense  would  be  very  great,  and,  in  the  opinion 
or  the  Board,  out  of  all  proportion  to  tlie  probable  lienelits. 

The  lioard  therefore  believes  that  it  is  not  desinible  for  the  Unite<i 
States  to  undertake  this  improvement. 

For  the  Board: 

II.     F.     IIOIKJKS, 

Majof\  Cftrps  iff  hn(fin**'rs^ 

St  }iinr  Jtfcffthcr  Pn'smf. 


Vg. 

PRELIMINARY  KXAMINATION  OF  RKD  KIVKK  FROM  FILTON,  ARKAN- 
SAS, TO  DKNISON,  TEXAS. 

[I*rinU'<l  in  Houw  I><)C.  No.  200,  Fifty-eiKlith  CoiiKrf**,  s*-<i»inl  siHs^inn.  1 

Wau    DkI'AUTMKNT. 

Office  of  tiik  Chikk  of  K\(;inkkiis, 

Wtitihlntftott^  J)uuifihi r  Is  VM).], 

Sir:  1  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress copv  of  reix)rt  dated  July  IS,  \%vi^  ])y  C'apt.  (has.  L.  Tot  tor, 
Corps  of  Engineers,  on  preliminary  examination  of  Ked  Kiver  from 
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of  Twelvemile  Bayou  from  Old  River  to  Cross  Bayou,  free  from  the 
influence  of  Red  Kiver  at  stages  lower  than  the  crest  of  the  dam. 

There  have  been  no  very  high  stages  of  Red  River  since  April,  1897^ 
when  the  Shreveport  ^auge  registered  24:.!  feet  (11.6  feet  below 
extreme  high  water  of  May  28, 1892),  and  there  has  been  no  commerce 
reported  in  Cypress  Bavou  and  the  lakes  sinc«  the  fiscal  year  1897, 

fiven  upon  page  1898  of  the  Report  of  the  Chief  of  Engineers  for 
897.  The  maintenance  of  navigation  between  Shreveport  and  Jef- 
ferson doubtless  would  act  as  a  cneck  upon  freight  rates,  but  there  is 
no  assurance  that  the  waterway  would  be  used  to  any  grciit  extent  as 
a  transportation  route,  and  the  benefits  that  might  be* derived  from  its 
improvement  are  largely  con]ectuig|. 

The  plea  for  the  work  is  contained  in  the  copy  of  correspondence* 
with  the  Jefferson  Commercial  Club,  taken  from  Major  Willard's 
report  of  1897  (Annual  Report,  Chief  of  Engineers,  1897,  pp.  1899  to 
1904)  and  appended  hereto. 

As  the  law  calls  for  my  opinion  as  to  the  advisability  of  the  improve- 
ment, I  have  to  state  that  in  my  judgment  water  transportation  between 
Shreveport  and  Jefferson  can  not  be  maintained  by  building  a  dam 
below  Albany  Flats  and  by  cutting  a  dit<*h  in  a  northeasterly  direction 
to  Red  River  unless  there  be  added  an  expensive  system  of  locks  and 
dams,  upon  which  half  a  million  dollars  or  more  might  be  spent  with 
small  return  of  business.  It  is  my  opinion,  therefore,  that  Cypress 
Bayou  and  the  lakes  are  not  wortliy  of  further  improvement  by  the 
United  States. 

Very  respectfully,  your  obedient  servant, 

Chas.  L.  Potter, 
Vajytain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  En^iTK'evH^  U,  S,  A. 
(Through  the  Division  Engineer.) 


report  of  lieut.  col.  h.  m.  adams,  corps  of  kncsineers,  division 

engineer. 

Office  Division  Enoineeu,  Gulf  Division, 

yctr  Orleans,  La.,  July  L%  190'2. 

General:  I  have  the  honor  to  forward  herewith  report  of  Capt. 
Charles  L.  Potter,  Corps  of  Engineers,  upon  preliminary  examination 
of  Cypress  Bayou,  Texas,  and  the  lakes  between  the  city  of  Jeffei'son, 
Tex.,  and  the  Red  River,  etc. 

I  concur  in  the  opinion  expressed  by  Captain  Potter  that  Cypress 
Bayou  and  the  lakes  between  Jefferson,  Tex.,  and  the  Red  River  are 
unworthy  of  further  improvement  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Lieut.  Col.,  Corps  of  Enqineers, 
Divmon  En{jine<*r,  Gulf  Divisi<m. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  *f  Eli  gin  ctTs,  TJ.  S.  A. 

«  Not  printed. 
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[Firet  indomement.] 

Office  Chief  or  Engineers,  U.  S.  Army, 

August  11,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  b\'  Special  Orders,  No.  24,  Headquarters,  Corp^ 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
lis  required  M'  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Cohmt'h  Corptf  of  Engineers, 

[Second  mioivement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Waahuujttm^  D.  C,  March  11^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harlx)rs  has  given  full  con-i 
sideration  to  the  accompanying  report  of  the  district  officer,  the 
report  of  the  division  engineer,  a  number  of  letters  and  petitions  from 
interested  persons,  and  nas,  through  a  committee,  made  a  personal 
inspection  of  the  locality. 

The  relative  elevations  of  low  water  at  Jefferson,  Tex.,  and  in  Red 
River  in  a  northeasterly  direction  from  Albany  flats,  are  such  as  to 
induce  the  Board  to  believe  that  no  material  benefit  would  result  from 
the  work  contemplated  in  the  act  of  June  13,  1902,  viz,  a  dam  pat 
below  AUiany  flats  and  a  ditch  in  a  northeasterly  direction  into  Red 
River.  Much  additional  work  would  be  necessary  to  accomplish  the 
desired  end  of  giving  a  navigable  depth  at  low  water  to  Jefferson;  to 
assure  ultimate  permanent  success,  this  work  would  necessarily  be 
extensive  and  costly.  When  consideration  is  given  to  the  inevitable 
claims  for  damages  to  land  overflowed  by  the  pool  of  the  dam,  it 
appears  that  the  total  expense  would  l>e  very  great,  and,  in  the  opinion 
of  the  Board,  out  of  all  proportion  to  the  probable  benefits. 

The  Board  therefore  believes  that  it  is  not  desirable  for  the  United 
States  to  undertake  this  improvement. 

For  the  Board: 

II.  F.  Hodges, 
Major ^  Corjfi*  (»f  Knqhirera^ 

Sen  tor  Meffwer  Present. 


Vg. 

PRELIMINARY  EXAMINATION  OF  RKD  RIVKR  FROM  FULTON,  ARKAN- 
SAS, TO  DENISON,  TEXAS. 

[Printed  in  Houw  Doc.  No.  200,  Flfty-cIghth  Congress,  bocond  8cs8ion.] 

War  Department. 
Offict:  of  the  Chief  of  Encjineeks, 

Washington^  Decetnher  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  tt>  Con- 
gress copy  of  report  dated  July  18,  1902,  by  Capt.  Chas.  Ij.  Potter, 
Corps  of  Engineers,  on  preliminary  examination  of  Red  River  from 
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Fulton,  Ark.,  to  Denison,  Tex.,  to  detenninc  whether  the  river  cjin  be 
made  navigable  by  the  removal  of  obstructions  to  navigation,  and  the 
cost  thereof,  made  in  pursuance  of  a  requirement  in  the  river  and 
harbor  act  approved  June  13,  1902. 

This  section  of  the  Red  River  is  about  292  miles  in  length,  of  which 
alK)ut  190  miles,  from  Fulton  to  mouth  of  Kiamichi  River,  is  covered 
bv  an  existing  project  for  improvement  by  snagging  operations,  etc. 
'^fhere  is  no  navigation  above  the  mouth  of  the  Kiamichi,  the  proposed 
extension  of  work  to  Denison  having  for  its  object  the  reduction  of 
railway  freight  rates. 

Captain  Potter  is  of  opinion,  concurred  in  by  the  division  engineer, 
Lieut.  Col.  H.  M.  Adams,  Coi-ps  of  Engineers,  that  this  part  of  Red 
River  is  not  worthy  of  improvement  b^  the  General  Government 
beyond  the  limits  and  method  authorized  m  the  present  project. 

Under  the  provisions  of  section  14  of  the  above-mentioned  act  the 
Board  of  Engineers  for  Rivers  and  Harbors,  authorized  by  section  3 
of  said  act,  has  reviewed  this  report,  having  held  a  public  hearing  at 
Denison,  and  its  report  is  made  in  second  indorsement  thereon.  In 
the  opinion  of  the  Board  none  but  a  radical  improvement  of  the  stret^'h 
of  the  river  under  consideration  would  be  of  appreciable  benefit  to 
navigation,  and  the  cost  of  such  measures  wouia  be  plainly  out  of 
proportion  to  the  direct  benefits,  while  the  indirect  benefits  accruing 
to  general  commerce  through  the  consequent  reduction  of  railroad 
freight  rates  may  be  expected  to  follow  the  improvement  of  Trinity 
River  should  this  be  carried  out.  In  view  of  this  the  Board  believes 
that  it  is  not  desirable  at  present  for  the  United  States  to  undertake 
the  improvement  of  Red  River  from  Fulton,  Ark.,  to  Denison,  Tex., 
and  in  this  conclusion  I  concur. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Bnxj,  Gtm.^  Chief  of  Kngineera^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  capt.  (has.  l.  potter,  corps  of  engineers. 

United  States  Kxoineer  Office, 

Yickshnrc/^  Ml^i^.^  July  18^  1902, 

General:  I  have  the  honor  to  submit  the  following  report  of  pre- 
liminary examination  of  ''Red  River,  from  Fulton,  Ark.,  to  Denison, 
Tex.,  to  determine  whether  the  river  can  be  made  navigable  by  the 
removal  of  obstructions  to  navigation,  and  the  cost  thereof,"  required 
>)y  section  14  of  the  river  and  harbor  act  approved  June  13,  1902. 

'  Four  examinations  of  this  stretch  of  Red  River  have  been  made:  By 
Captain  Benyaurd  in  18T<S  (Annual  Report,  Chief  of  Engineers,  1879, 
p.  986);  bv  Oaptiiin  Taber  in  1884  (Annual  Report,  Chief  of  Engineers, 
1885,  Part  2,  pp.  1617  and  1023):  by  Major  Willard  in  1899  (Annual 
Report,  Chief  of  Engineers,  1900,  p.  2565);  and  by  Major  Casey  in  1900 
(Annual  Report,  Chief  of  Engineers,  1901,  p.  2073),  reference  to  which 
is  respectfully  invited, 
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The  ])ivseiit  project  for  the  iiiiprovenu^iit  of  llod  River  (*ont«inplates 
simf^giii^  operations,  etc. ,  above  t  ulton.  Ark. ,  to  the  mouth  of  Kiamichi 
River,  Indian  Territory,  and  none  of  the  reports  of  oxaniination.s  hatj 
beiMi  favorable  to  an  extension  of  work  above  the  latter  point.  The 
last  two  reports  are  of  sueh  recent  date  that  a  reexamination  is  not 
considered  necessary. 

The  distance  from  the  mouth  of  Kiamichi  River  to  the  Mit^ouri, 
Kansiis  and  Texas  Railway  bridge  north  of  Denison,  Tex.,  in  estimated 
to  be  about  122  miles.  In  this  stretch  the  river  is  wide,  shallow,  and 
comparatively  sti*ai<i5"ht,  the  bends  being  lonj^  and  of  slight  curvature. 
The  obstructions  consist  of  constantly  shiftmg  sand  bars,  snags,  drift 
piles,  heavy  growths  of  tim})er  upon  unstjible  banks,  and  roc^k  slioals  at 
three  localities.  Any  form  of  improvement  tliat  might  1)6  attempted 
would  be  (expensive  and  of  a  t<?niporarv  character,  and  its  cost  can  not 
be  approximated  without  a  survey.  The  settlements  along  the  river 
are  few,  and  the  land  imder  cultivation  is  but  a  small  projx)rtion  of 
the  whole. 

At  high  stages  Red  Rivc^r  al)ove  Fidton,  Ark.,  is  navigable  for  small 
])oats.  Ijan(»s|X)rt,  Ark.,  near  the  Indian  Territory  line,  al>out  74 
miles  from  Fulton,  is  considered  the  head  of  navigation;  but  boats 
ha\'(»  made  occasional  trips  to  the  mouth  of  the  Kiamichi.  Naviga- 
tion— always  six) nidic— practically  ceased  some  years  ago  and  has  not 
revived.  Tlie  commercial  bodies  of  Paris  and  Denison,  Tex.,  desire 
a  renewal  of  work  for  the  improvement  of  the  river,  and  for  its  exten- 
sion upstream,  with  a  view  t<)  s(^curing  a  reduction  of  freight  mtcs^ 
If  the  amount  of  business  to  be  developed  w(»re  sufficient  to  make  it 
protital>le  for  steamboats  to  enter  the  tnide  and  remain  permanently, 
a  reduction  of  railway  rates  to  competitive  jwints  might  result;  but  it 
does  not  appear  that  tlie  prospective  commerce  is  of  such  magnitude 
as  to  warrant  a  lai'ge  expenditure  for  an  improvement  and  annual 
charges  for  it.s  mainti^nance,  and  I  am  constniined  to  the  opinion  that 
this  part  of  Red  River  is  not  worthy  of  improvement  bv  the  General 
(lovernment  beyond  the  limits  and  method  authorized  in  the  present 
project. 

Very  respectfully,  your  obedient  servant, 

Chas.  L.  Potter, 
Caj)t(t!u^  C(/rj>«  of  EnghufijrH. 
Brig.  Gen.  (t.  L.  (tiixespie, 

CliU'fnf  Eiuj'ntewH^  U,  S.  A. 
(Through  the  Division  P^ngineer.) 


uk1»<)rt  of  likl't.  cor,.  ii.  m.  adams,  cours  of  enoineers,  division 

kngineek. 

Office  Division  Enoineek,  Gulf  Division, 

yew  Orh'itns,  La,,  July  7.9,  i.9ft2. 

(ieneual:  I  have  the  honor  to  forward  herewith  reiK)rt  of  Capt, 
('has.  L.  Potter,  Corps  of  Kngineers.  upon  preliminary  examination 
of  Red  River  from  Kulton,  Ark.,  to  Denison,  Tex.,  to  determine 
wh(»tlier  the  riv«'V  can  be  made  navigable  by  the  removal  of  obtftxuQs 
tions,  etc. 


AITKNDIX    V    -RKINUtT   uK    MKIT.   «nl..    AI»AMS.  ills:, 

lir  iNMirtil  tiiul  is  not  udvisiilili*.      In  this  (i|iitii<iii  tli«Mlivi>ifiii  iMi^iiinT. 
Lirtit.  i\il.  II.  M.  AdiiiiiN.  (*<>r|»>  «>f  Kiitriiii'iT<«.  fiiiiriiroiiiHl  Hiati's  (hat 
in  his  «i|iitiioii  till*  liN*ulily  is  not  wurtliy  <»f  ini|)n>v<>nii*iit  li\  tin*  (ii'M 
<*nil  <i«»\i>riinii*iil. 

Tiiis  n*|hirt  iiii>  Immmi  ri*vit*w(Ml  liy  tin*  Ibmni  nf  Kn^iniMT**  fur  Ki\ci'*» 
antl  IIiirlNir-*  in  lU'i-onluncr  uitli  iiro\  i'«inns  of  Miction**  :*i  hikI  1 1  of  tin* 
iiIn»v«'  ni«'nliono(|  a«-t.  iind  in  tin*  Ikiiir«rs  riMNiit  nf  April  l.'i«  I'.n»:;.  ilir 
o|iinii»n  i^  rxpn^sMMl  tlmt  it  i^  not  iKlvisutili'  for  tin*  riiiti-<i  Sluii><«  \t% 
ri'Miint*  tlir  iniprovt*nH'iit  of  tlii'«  strmin. 

I  concur  in  tin*  opinion  of  tlir  lituinl. 

Tin*  sum  of  ^^•J,l^^.l•!♦  was  fxiN'tidtMi  in  lv.H*»  ami  IV»7  on  inipri»\i* 
inoiit  of  Sulphur  Itivrr  hy  sna;:^'in^  o|M*nitions. 
Vorv  rrsinTtfullw  vour  oU»<lirnt  M-rvani, 

(i.   L.  <illJ.K>riK« 

/iV/*/.   h'f  n.,   i  *lt if  f*tf  Kntfhtt » /"^r,    /  .   .N",  .  | riii i/. 

IIiMI.   Kl.Illl'    KlMlT, 


KKIIiKT   or  4-AlT.  ('HAS.    I..   lliTTKK,  ('OKI'S   OF    KMilNKKK.*!. 

I'mtki*  Statks  Kncinkkic  Okkick, 

liK.NKitAi.:  I  liiivr  tilt*  h<»nor  to  sulmiit  tin*  fi»llowin;r  rr|>)rt  of  h  prr- 
liiniiiiiry  «*\iiinination  i»f  the  Sulphur  Ki\i-r.  Trxit-s.  *' from  its  mouth 
t«i  Sulphur  station,  with  a  vi.-u  to  tiM-crtaitiin);  the  lN*st  an<l  most 
Hihisjlih*  mclhiNi  to  prtHMiri'  a  iiavipihh*  ih*pth  of  4,  .'».  anil  <!  fcrt/* 
rr4|uirc4i  liy  srrtion  II  t»f  the  rixeranil  harlNir  art  approviMi  .hnn*  i::, 

Thi>  r\amiiiation«»  of  this  *.ir(*am  ha\i'  In^'U  madi*:  \\\  (*aplHin  Mil 
h*r  in  \^^*1  (Annual  Ki'|Nirt,  Chief  of  Knjrineers.  |vs4,  p.  |;»4.'o  aiNl  hy 
Captain  Williaril  in  lv*:*»  < Aiuuial  l{e|N)rt.  (*hief  of  Kn^nn«M*r<«.  1^'.'):. 
p.  *Jos::).  ('aptain  Miller's  reimrt  was  unfavoniMe  t<i  any  inipron* 
meiil.  Captain  Williani  eon>i(l«*reil  the  Mri'teh  of  river  U*lo\%  Sulphur 
station,  'l'e\.,  aUiut  .*>ii  miles,  as  worthy  of  ini)M'o\ement,  to  tin*  i*\tent 
of  renii>\  ini: -na^T'o  anil  lo^-  in  the  channel  an<l  cutting  o\erhaii«:iii^ 
tiinU'r«»l»struclin;:na\  i«:ation,  w  ith  |N*rhapsa  <*mall  amount  of  ilredj/jn^r. 

The  ri\er  antl  harlMiract  of  AuLU-t  I**.  I**i»4.  in  the  item  for  iniprox 
intr  Ki*«l  Kiver.  I^>ui**iana  mimI  Arkansas,  from  Kulton.  Ark.,  to  the 
Alchafala\a  Ui\er.  pri»vitiet|  an  allotment  from  that  appropi  iaijun  of 
".'i.tNMi  f,,|'  imppixin;:  the  Sulphur  Ki\er,  a  tri^uta^\  of  the  K«-«l 
Ui\er.'*  nf  this  alltiltnent  the  -.inn  «»f  Jfi*. 4*^ *».'•'.•  wa-  e\iN*iiihMi  fur 
snii^;:iii^  o|N'nitii»n-.  ell.,  the  w«Mk  ha\inj/lN*en  |MTft»rmeil  in  I  *»'.••;  aii'l 
lv»7.  (See  Annual  Kt'|Hirt«  tif  the  (  hief  of  Knirineer- f«»r  l**'**;,  p.  l.'«**l. 
anil  f«»r  lv«7,  p.  1****!M  t)i-ti»lM-r  l."i.  P.hiI.  Maji»r  Ca<*e\,  in  re^iwitiHi-  ti» 
l>e|urtmenl  circular  h-id-r  tif  t><iolMr  li'.  l!*o|,  -n'j'^eoiett  that  tin* 
une\|N*ii«hM|  litilanceiif  (iii^  alhiinient  i>^*J.Ml.ol)  U*  tninsfirrt-i!  tn  the 
fun<i  for  the  «ji  neral  it:ipi<iv«*nieiit  **i  Kfil  Ki\r|-.  ami  tiii-  tmn**fer 
was  tliriM-lfil  |.\   the  rixcr^nl  harlior  ai  t  «if  .liine  l::.  I'.Hrj. 

The    Texas  aihl   Paciilc  Kail\\a\  cri»s*i  -  >ulpliur   lii\i-r  at   ^ulpliiir 
station.   Tex..  t»n  a  lonir  irix^iji-.  with  a  **nmll  -I'llion  o\i*i  the  i-hanncj 
that  ^^Ul  U»  ifnit»\i<l  f-ii  l!i«'  pa^^airt- of  tiiiT'*.       The  Kaii-^a- (  it  \  Smlh 
orn  Itjiilwax  cni^-eo  the  ri\er  a  -^hitil  tli^iaiice  U-hiw.  near  the  .\rkaii 

■ 
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the  railroiid  coiiiinis.sion  of  the  State  of  Texas  to  preserve  equal  freight 
nites  to  and  from  all  johhin*^  centers  in  northern  Texas.  Hence,  points 
in  northeastern  Texas  receive  hut  little  if  any  l)enefit  from  the  water 
rates  at  Shreveport,  La.,  and  Fulton,  Ark. 

The  act  of  June  13,  1902,  tentatively  adopted  a  project  for  the 
improvement  of  Trinity  River,  designed  to  create  a  water  route  from 
Dallas,  Tex.,  to  the  port  of  Galveston.  Dallas  is  in  north  Texas 
within  the  area  that  would  presumabh'  be  benefited  by  an  improve- 
ment of  lied  River,  and  is  but  73  miles  distant  from  Denison. 

Red  River  between  Denison,  Tex.,  and  Fulton,  Ark.,  is  not  onlv 
obstnicted  by  snags,  fallen  trees,  etc.,  but  in  many  places  by  shoafs 
of  shifting  sand  and  gravel  where  there  are  less  than  3-foot  depths  and 
where  the  channel  is  undefined.  At  Arthur  City,  Tex.,  a  snort  dis- 
tance above  the  mouth  of  the  Kiamichi,  there  is  a  fixed  railroad  bridge, 
which  prevents  }>oats  of  moderate  size  from  passing  at  any  stage  of 
water. 

In  the  opinion  of  the  Board  none  but  a  radical  improvement  of  the 
stretch  of  river  under  consideration  would  l)e  of  appreciable  l>enefit  to 
navigation.  The  cost  of  such  improvement  ain  not  be  estimated  with- 
out a  surve}',  but  from  experience  elsewhere  it  would  plainly  be  out 
of  proportion  to  the  direct  benefits  to  navigation,  while  the  indirect 
b<»nefits  accruing  to  general  commerce  through  the  consequent  reduc- 
tion of  railroad  freight  rates  mav  be  expected  to  follow  the  improve- 
ment of  the  Trinity  River,  should  this  be  carried  out. 

In  view  of  the  foregoing  the  Board  is  constrained  to  believe  that  it 
is  not  desirable  at  present  for  the  United  States  to  undertake  the 
improvement  of  Red  River  from  Fulton,  Ark.,  to  Denison,  Tex. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  torpn  iff  Engineeri^^ 

Seiiiitr  Meniber  PreHtnt, 


V  lo. 

PRELIMINARY  EXAMINATION  OF  SULPHUK  RIVER,  TEXAS,  FROM  ITS 

MOUTH  TO  SULPHUR  STATION. 

[PriiiUnl  in  Houjk.'  Doc.No.  231,  Fifty-flghth  CongrvsB,  scfond  KeKHion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wai<hl,n(ftwi^  Decemhrr  /,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  copy  of  a  report  dated 
July  is,  liM>2,  by  Capt.  Charles  L.  Potter,  Corps  of  Engineers,  on 
pnOiminary  examination  of  Sulphur  Itiver,  Texa.s,  from  its  mouth  to 
Sulphur  stution,  with  a  view  to  ascertaining  the  best  and  mast  advis- 
able method  to  procure  a  navigable  depth  of  4,  5,  and  (»  feet,  made  in 
pursuance  of  a  requirement  of  the  river  and  harbor  act  of  June  13, 
li)Oi>. 

Captain  Potter  states  that  pnictic*ally  there  is  no  navigation  on  Sul- 
phur River  at  the  present  time;  that  the  stream  appears  to  have  no 
prospective  commercial  importance  in  I  he  near  future,  and  tliat  in  his 
opinion  its  improvement  by  the  United  States  would  result  in  no  pub- 


AlM'KNllIX    V    -  RKINiKT   i»K    MKIT.   rn|..    AhWS.  'Jn.sT 

vii'W  In  iiM*i'rtiiiniii*5  tin*  lH'«t  uiitl  iiiohI  utU  i<«jil»|i»  int'thiNl  in  prtM-iiri'  ;i 
navipililr  (Irptli  of  I.  .%,  ami  d  fn't. 

I  cMiiii-iir  in  lh(*i>|iiiiiiiiii<\|iri"«M'<i  liy  (*a|il:iiii  l*«»iri*r  lliiit  (In*  iriiprnx  i- 
liH'iit  iif  iIiIn  Mrraiii  liy  tin'  I'liitiMi  Stati"«  i^  imt  ail\  isilil**. 

In    my   i»|iiniiiii    it    is   unwnrtliy   of  iniprii\i>inriit    liy  tin*  tiiMii'ml 
<iovri*nnieiit. 

ViTV  n"<iHM-tfiill\\  \oiir  oiNMiiiMit  •MTxant, 

II.  M.  AnAMN 
i)^i^^  < It'll,  (i.  L.  (iii.i.km'IK. 

•  ■ 

I-  :r'(  iinliir^i  nii-r.i 
OkKUK    ClIlKK   or    KxiilNKKKS.    V.   S.    Al«M\. 

Ki*<*|Nrtfully   n-frrri'«|  t«i  ili«*    Moan  I  of   Kn^inrrr*^  for   Ui\i'r<*  ami 
lliirlNir-  ('oM<«titntfMl   li\  S|HM-iaM  >rtlrrN.  No.  'Jl,  ilra(l«|iiat'ti'i-<*.  ( 'o|-|i<* 
«if  Kn;;in«*rr«,  ciirrcnt   >i'rii'*«.  for  i-on<<i>ii'ratioii  ami  r«Toninifiiila(ion. 
Hs  nM(iiiriMl  l»y  sn-tion  W  of  (li«>  act  of  .linn'  I-'.  P.Nrj. 
liy  roniinanil  of  Hri^.  (icn.  (iillt'spir: 

A.  Ma(  kk\/ik, 
i  '♦*/«»/«»/,   /  »'/yi*  »*J  I'.Htt'i*'*  /■•. 

IUiAi(i>  tiK  KN«ii\Kr.K**  km:  KixK.ies  am»  llvicmiio, 

ir./.*'!/-,,/.'../,.  //.  /'..  .|/./i7  /'..  />';. 

Kr*«|M'rtfull\  ri'turiii'd  to  till'  t'liirf  of  Kri;»im'i'r^,  rnili'il  Siali*'. 
Anii\.  Till*  l(«iariiof  Kii*:int'i*i-«>  for  |{i\i-r'*an<l  llarl»or<.  Ii:i<.  i-:iii-t'iill\ 
r<>ii'>i<liTi'«i  till'  afi-oni|iiin\  in;^  n'|Mirt  of  tlit*  ili^lrii-t  otlii-iTon  a  pii'liiii 
iniiry  i>\aniination  of  'mIh'  Siilphnr  |{i\«-r  |  IVxa**!  fi'oni  il-*  Mii>iitli  ti» 
Sulphur  Matioii.  willia  \  i«*\\  t*)  aM-i'i'taiiiiiitr  tin'  U-^t  an<l  iiio'*!  adxi'* 
aMt*  ini-tliiHl  to  priNiiir  a  na\  i;:aM«'  ilfptli  of  !..'•.  ami  «i  fi-i't."  tin* 
itiiinr*M*nii'nt  of  tin'  ili\  i<*ioii  rn^im-i-r,  ami  hiIh  r  «i:il:i  at  iriiiil. 

Tin*  ri\fr  ami  liarUir  art  of  Au;:n-l  1^.  I^!M.  in  an  iti-iii  f*>r  ini}>ri*\ 
in^  |{t*«l  Ki\<*r.  l.oui^ia!:a  ami  Arkaii^a<«.  allotti'il  :!^.'i.i»«hi  ti-i  (In- 
iiiipntxi'inrnt  iif  il««  trilmtan  .  >iilplinr  Ki\  «t.  i  M*  I  lii-  -tini.  ^'J.  l***».l»'« 
H'li^  r\|NMiili*il  ill  •>iia;ft;iii;:  o|NT:iliiiii*.,  \xliii-ii  put  tin* -lri-:ini  mi  f':iii 
na\  ipiMt*  romlition.  Imt  ri'-iillri|  in  tlii-  i|i'\«*|i«piiiiiit  of  nn  i  i\  •  i-  (i>iitii  . 
Tin*  ri\i'raml  liailNirarl  appro*,  i-d  .lunr  l:*.  p.***-.'.  tr:in«t'i-Mi-ii  iIm  tiil 
aiir«»  nf  ||ii<.  alloiiiinit  to  tin*  Lri'in-ral  fumi  for  iinpi't»\  in;:  l^''l  Iti^'-r. 
an  nH-iiinim-nilril  ti\  tli**  •li«tni-l  otiii-ir. 

Ili\«*-tiL'atioii  iiiadi-  in    Kf^iiiarx .  I**iil.  ili-\  t*lo|N-ii   tin*    f.n  '    timt    ii<> 
4'<>liilin*ri-ial  lioal'*  liail    Im-iii   up  >utpiiur    ICi\i  i    :i^    f:ii    :i^   tin-    Kan^a** 
(*ilv  >oullirrii  Kailii>ail  liTiilL'«'.  ni'artli**    r«\:i«  ari«l    Arkan^-i-    tHiiii,.| 
arv    liin*.   for  alNuit    nim-    \f:ii--.  an*!    lli'it    imi  lixi-r   Iiu-imi«-  ^f   :im\ 

■ 

illi|Niitani'i'  lia*l  In*i  n  lian«:it-(i<i  !••!'  a  uiui  ii  JiiiMjt  i  {h|  iml.  It  app<  :ti  «. 
lllc»n-o\i'r.  that  tin*  I'omiitiiiM  i*f  >ulp!iur  Ui\i-I  Ita*'  'ji'inialli  U  •  n  <.iii  [i 
tllHl  iia\  i;.nit iofi  wa<*  |MiN<«ili|i*  tln'rcon  \\  lii-iii*\«-r  -l*-auit*«iat'*  ii*Ml«i  •••tm* 
Up  to  it-  nn»iitli  fi'oin  >lii'f\r|Niri. 

In  \  ii*w  of  tin*  ali*««'ni-i' of  ri*iuiiii'iii'    nnu.  ilii>    iiiipiiil»a(*iii(\    <<f    it.- 
di*vi*li»|iiih'iil  if  tin*  **tri*ain  wrri'   futiln-r   iinproxni.  :iii«l  tin-    fait    that 
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navigation  is  already-  equallj'  practicable  in  the  lower  Sulphur  and  id 
Kcd  Itiver,  into  which  it  flows,  it  is  the  opinion  of  the  Board  that  it  i- 
not  advisable  for  the  United  States  to  resume  the  iniprovementof  thi« 
stream.  The  best  and  most  advisal)le  method  to  procure  a  naviirH^^I^ 
depth  of  4,  5,  and  (>  feet  can  not  be  ascertained  without  a  sur\'ey  aod 
estimate*  of  cost,  which  is  not  recommended. 
For  the  Board: 

H.  F.  HODGKS, 

Major^  (  orpn  of  Enahu^ei'i^^ 


V  II. 

PRELIMINARY  EXAMINATION  OF  TALLAHATCHIE  RIVER,  MISSISSIPPI 
FROM  MOUTH  OF  OOLDWATER  RIVER  TO  BATE8VILLE. 

[PriiiKnl  in  Huwte  D<k'.  No.  19(K  Fifty-eighth  CongretM,  Bccond  flcslon.] 

War  Department, 
OiTiGE  OF  THE  Chief  of  ICnoineers, 

Washingtoh^  December  7,  1903, 


190: 

exami 

water  River  to  Katesville,  made  pursuant  to  a  requirement  in  the  river 

and  harbor  act  of  June  11^,  1902. 

The  sum  of  Ji>10,()(M)  has  heretofore  heen  expended  on  improvement 
of  this  section  of  the  river,  but  the  improvement  not  beinfif  deemed 
advantageous  in  a  commercial  view,  work  was  discontinued  m  lsS5. 

In  thr  opinion  of  Captain  Potter,  concurred  in  by  the  divi>it* 
en^^ineer.  Lieut.  Col.  It.  M.  Adams,  Corps  of  Engineers,  the  locality 
is  not  now  worthy  of  improvement  by  tlie  GenemI  Government,  and 
th(»  Hoard  of  En<^iiieers  for  Rivers  and  Harbors,  which  has  review«J 
this  report  in  accordance  with  provisions  of  sections  3  and  14  of  tin- 
alK)ve-!n('nti()ned  act,  states  in  its  report  of  March  11,  1903,  that  it  i* 
not  desirabh*  for  the  United  States  to  resume  this  w^ork, 

I  concur  in  this  opinion. 

Very  respectfully,  your  <)b<'(li(»nt  servant, 

(i.  L.  GiLLESPIK, 

/>/•/>/.  (irii,.  (  'Itlvfof  Etujineers^  U.  aS.  AnhU, 
Hon.  Emuu  liooT, 

Stvn  tanj  nf  War. 


KHPOKT   OF   (AIT.    niAS.    L.    POTTER,    TORI'S   OF   ENGINEERS. 

rxiTKi)  States  Engineer  Office, 

(te\ki:at.:  I  liiivi^  th(»  honor  to  submit  the  following"  report  resj»eil- 
intr  •''rallahatcliic  Kivcr  |  Mississippi],  from  mouth  of  Colawater  River 
to  Hatrsville,"  a  pn^liininary  examination  of  which  was  requirpd  \^ 


APPKNDIX    V    -RKIIiKT    oK    I.IKI'T.   ««»|..    .\I»AM^. 


•Jll>.«l 


M'ciinii  14  iif  till*  riviT  1111(1  liarlMir  art  of  .luiit*   !:*•.  P.Nrj,  uinl  a^.^JM'tii-il 
!••  Mil-  K\   l^'|iartiiiiMi(  li'ltrr  iit'.liiiii*  *.'."•.  1'.*|'l'. 

('a|i?:iiM    ni'iivaiinl   iiiaiii*  an  I'xaiiiiiiatinii  uf  'riillaliati'liii-   ICixi-r   in 
1*^7**  ami  r«Mniniiii'inli'«l  t\\(i  Hi*aMin»»' work   fur  tin*  riMimial  tif"   <.ii:iir^, 
|iii^r«,  \\  I'fil^^,  ftc,  iili^triif'tiiii;  iia\  iir:ili<*ii   U'liiw    tin*   in«iiilii   **i  i'«i|«l 
\ia(«-t-  Ui\fi.  i-*<tiniatinL:  ti I  :it  >I«*.<nni.      Iff  ^luti'ij  ihat 

1  *.•  i|>;-tr  »•  i-tixii.  N  t<>ri- jiiiiiiMu' llif  t  •i|i|\K.iiir.  I"  ii<>l  •  uri-i'li-rt  «|  .■-  i;i  .iii\  n.iii- 
T.ii-li  «'••!.  'il:<-;i  h  I- I  ii  •«.<>«  1 1  )■•,  !\\ii  hiM-'^  •■!  niiirimii  iln-  ^l<«•*i««-t]•|'i  (iiitr.il  .iii>l 
\|i«'-i  <i|<|-i  .Ufl  !'■  ririf— 4-«-  M  liii  li  oiii'itlv  :ih>l  lr;iii«|*<-ri  .ill  hi-ik''i!  t'-r  li.i- >4i  (i>-ii  «•/ 
fill'  .   ■;!•!'■.    t'.ri'UL'li   v\ltiili   llii'  -Inaiii   jM*««i"««       ll   «•  iii-i-i-— ^ir  \ .  t'n  rt-l'-ri-.   !••  iitii- 

«ii|i  '  •  I  '  \  r ! ii!i  riv  i-r.  \i  liiili.  u  itii  (In-  ( '••li|M:ili-r,  iiia\  U*  nvHrilt-ii  a-  ••in  Mri  ain 

(Kt|-''*    ri.iiitii  lii/iin  IT".  I*»7'*.  |«tL'i" '•*'^'».  ] 

Tip-    rixi-i"    anil    iiarlM»r    arl^    uf     I^^l^.    In^I.    an<i    l^^'J,    li«»wr\rr, 
M'i|iiiii-<1   tii<-  «-\|irniliiiiri'  of  )<1m.ihn»  a)N)\«>  ihi'   iiiiiiitli   uf  tin*  Cnhl 
uat«-i'   !•>   M:tli-«\  illf.   an«l    win-ii    (»|N'niti(in-    \vi*rr   <*iiN)N*n(li-«l   in    l^^'J 
Ma!'»r  rM'n\ai:nl  n'|>orti*«l  a*-  follow-: 

I  I      ■  ;i,    -'ii-fi  ll  iif    rixtT  U-lMi-*  II  r>.tli-^\  lllr  ;ilii|    tin-   lintlKli   ••!    tin    ( '••MM.iTi-r    I  •!•• 
ip'f    ',:    '.k    t'    .  •K.ii.l.ik'*  "M".    Ill   :i   I  •■iiiiinn  i:il    \if\\.    t<i  i-\|>  :i<i    ;ii)\     iiiiiri-   timiii  \ 
rill  I-    '  .1-  ii-'i  Iti  ri  a  )•  '.it  I'll  Ilii"  ^1  Ti'iii  iif  till-  ri\i-r  *<:iii-f  tin    v^;ir       I  ■{••■{'•f.  f\*  n 
it    '!.•       ..ll     i>  .!«    :-    I-rxxi-l,  tl.at    liiiiit?-   I  ••ilhi    fn-   i||i|i|i-ii|    !••  run        |  Ki-jx-rr .  1   lih  I  ••( 
llii;:'*^*-.    i  ■*"*!'    l-a.'i-  |Vi|    ] 

W  i*\\\  a^«>M-  tin*  nH»iitli  uf  Colilwatrr  |{i\i>r  Into  not  In>i'ii  ri**«iiniiMi 
-in««-.  Till'  ii\ri'  and  liarlNir  a«-t  of  July  \l\,  \^\^*J,  ai»|iiM|ii  jaliil 
^.'•.iHNi  for  r.itiiiniiii!*/  tli«*  iiniii'o\  i*iM<*nt  of  'rallHliati-hii*  |{i\it.  with  a 
|iri>\  i-ii'ti  t  ';liI  **  I  \\**  lliiiii**an>i  ijollai'^  uiav  Ih'  u*«f(I  in  tin*  ini|iii>\  i-nit-nt 
of  «*aiil  ri\«-«-  )n  iwii'ii  llir  In  ii|;:«'  at  I'anula,  MiHNi<>.«.imii,  an  1  lln*  iihMitli 
of  tin*  <  MlMunli'i'  Ki\i'i'.  at  tin-  iliMTrlion  of  tin  >ri-i-rtai\  <if  War." 
ImiI.  n|Nin  t'l-i  tiiiiincfhlatiiMi  of  tin*  <  lin-f  of  Kn^infi-r**.  tin*  >«'i-i-i*iar\ 
of  \\  .11  anl)i>it'i/i-(l  tli«'  rntirr  a|iproiiriation  to  U*  i-\|N-ri«|ri|  on  tin* 
ri\ir  InIow  tlii>  iitiiutli  iif  ( 't»l(iwati'r  liixi-r. 

Ki(«"*\  itli>.  Mi<*«..  i«  a  -tntidii  ii|Nin  a  Inani-h  uf  tin-  Illinois  (  Vntral 
KiiiliKail.  iiiiinitiir  fiitiii  (ii'i-naila.  Mi*»«..to  Mi>in|ilii-.  IVnn.  It  i<*  tin* 
•iMiiitx  -t*at  tif  i*ati<ila  <  •Hinti .  anil  i- a  "^linii  ili-tani*f  liark  fi'i*tn  tin* 
ri\  1-1 .  till*  iii-aii-^l  laniiini;  luin^' :it  Panola,  lii^jnw  I'aiiula  !••  tin- tiiontli 
nf  i '••|ii\\:if«-i  tin*  rallaliali  liif  lii\i-t'  t ni\ i*i'<*t'o  |i:irt<*  uf  twn  i-niintii*-. 
I'an«ila  aiiij  (jiiitinan.  lln*  rrMiii\al  of  ^naif'*,  lo^'*..  an«l  li'a!iin<;  li'rr** 
liiiijiif  inaki-  it  na\  IlmiMi-  fmaMTX  liniid'il  pftinil  uf  th*-  \i>ar.  Imt 
|||iii-  i^  h<i  «1t:iiii)Niat  traili*  now  atiil  no  |iroUaliilil\  l!ial  an\  wmili)  *ii* 
i|i-\i  1>^]H  I  l*\  «iii  h  iin|ii'M\i*tiiftit.  It  i^  <«aiil  that  niiri-  in  a  L'i*-at  whih-. 
al  \ .  I  \  I!  ti  ijulai  itili-r\  al-.  i\  Ih-ii  tin*  ^-lai:*'  i*  hi;;hi-t.  a  \**\\  \fKi\  \\  ill  tjn 
iiUi\  •  t  i.i  fit  iilh  of  thf  C  'nhiwatd'  Ui\  ft*  foi  a  ili-tani-i'  I'f  I'>i>t  I.'i  Miili-« 
!•!  lit  ill'.'  "ill  -\:i\  i'<*.  hut  ll"  a  I  iih*  tin*  raMaiiatihn-  lii\  i-i  |i:ii-kit<*  ijo  nut 
••xli-nil  t!i<-ti  tiip-  alittxi-  >hat'ki'\  l.inilihL'.  -*«>nii'  '.\.'»  inili-  i>r  innri* 
In*|ii\\  thi-  nioiitii  tif  till' i 'ojilwati'i'. 

I'lir  lln-  iia'>"ii*«  irxii'wnl  in  thi«  i'i-|»«irt.  I  am  of  lh««  ••pinion  tii.-it 
Tallahat*  hi^-  lii\  <■!  afii*\  i*  t  hf  iniHith  itf  ( '••M  watiT  Kin*:  i-  iM<r  \\<itlh\ 
of  itnpi'o\«-in«-nt  ^\   the  1   iiili-ii  Stati-«. 

\"i*i  \   ri*«»|H'i'tfiill\ .  \om  iili»'i|ii'iii  M'lxatil. 

i  11  A-.  I..  {'••I  I  m:. 

i  ,iji*.f  I  n  ,     i   •   I  f*   •    f     /■•«»/•'».«/». 

Ill  i'j    <  i'li.  <  1.  I-.  <iii  I  r-i'ir. 

/  hi.  f'  t  I    ...  .../-.  /  .  >.  .1. 

I  lhii^nL!h  tin*  Pi\i^ii^ti  Iji'.'in*''!  ■  ■ 
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navigation  i.s  already  e(jually  practicable  in  the  lower  Sulphur  and  in 
Ked  Kiver.  into  which  it  flows,  it  is  the  opinion  of  the  Board  that  it  is 
not  advisable  for  the  United  States  to  resume  the  improvement  of  this 
stream.  The  best  and  most  advisable  method  to  ^>rocure  a  navigable 
depth  of  4,  5,  and  (i\  feet  can  not  Uo  ascertained  without  a  sur\'ey  and 
estimal<»  of  cost,  which  is  not  recommended. 
For  the  Board: 

H.  F.  Hodges, 


V  II. 

PRELIMINARY  EXAMINATION  OF  TALLAIlATl'HIE  RIVER,  MISSISSIPPI, 
FROM  MOUTH  OF  COLDWATEK  KIVER  TO  BATE.SVILLE. 

[PriiitcHl  in  Uoii«iv  Do*-.  No.  Ivoi.  FiftVH-ighth  Congresi.  second  !<es^n.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington ^  DtrCtmlkr  7,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  Julv  IS, 
VMyi.  by  Capt.  Chas.  L.  Potter.  Corps  of  En^jineen?,  on  preliminarv 
examination  of  Tallahatchie  Kiver.  5lississippi,  from  mouth  of  Cold- 
water  River  to  Batesville,  made  ])ursuaut  to  a  requirement  in  the  river 
and  harV)or  act  of  June  l:^*,  1902. 

The  sum  of  J^10,n0o  lias  heretofore  been  expended  on  improvement 
of  this  section  of  the  river,  but  the  improvement  not  being  deeimHl 
advantageous  in  a  commercial  view,  work  was  disi^ontinued  in  188:2. 

In  the  opinion  of  Captain  Potter,  concurred  in  by  the  division 
engineer,  Lieut.  Col.  H.  M.  Adams,  Corps  of  Engineers,  the  locality 
is  not  now  worthy  of  improvement  by  the  Geneml  Government,  and 
the  Hoard  of  Engineers  for  Rivers  and  Ilarters,  which  has  reviewed 
this  reiKirt  in  accordance  with  provisions  of  sei'tions  3  and  14  of  the 
al^K)ve-m(»ntioned  act,  states  in  its  re|X)rt  of  March  11,  11K)3,  that  it  is 
not  desinibie  for  the  United  States  to  resume  this  work. 

I  concur  in  this  opinion. 

VeiT  resi>ectfully,  your  oU'dient  servant, 

(t.  L.  Gillespie, 
Brl(f.  (ft  ;*.,  t  Ititf  of  Englnvi-rs^  L\  S.  Annt/. 

Hon.  Elihu  Root, 

X' cvv  fari/  itf  War, 


rkixjrt  of  t^ait.  chas.  l.  potter,  corps  of  engineers. 

I'nitei)  States  Engineer  Office, 

Virk'shury,  J/f'sx.,  July  18^  1902. 

General:  I  have  the  honor  to  submit  the  following  report  resi^ect- 
ing  *' Tallahatchie  River  [Mississippi],  from  mouth  of  Coldwater  River 
to  Ifcitesville,''  a  preliminary  examination  of  which  was  reij[uired  by 


APPENDIX   V — BEPORT   OF*   LtE^T.  COL.    ADAMS.  2089 

section  14  of  the  river  and  harlx)r  act  of  June  13,  1902,  and  a^^signed 
to  me  by  Dejmrtment  letter  of  June  23,  1902. 

Captain  Benyaurd  made  an  examination  of  Tallahatchie  River  in 
1878  and  recommended  two  seasons'  work  for  the  removal  of  snags, 
logs,  wrecks,  etc.,  obstructing  navigation  below  the  mouth  of  Cold- 
water  Kivcr,  estimating  the  cost  at  ^40,000.     He  stated  that — 

The  upper  section,  liefore  joining  the  Coldwater,  is  not  considered  as  in  any  navi- 
gable condition.  It  is  crossed  by  two  lines  of  railroad — the  Mississippi  Central  and 
Mississippi  and  Tennessee — which  supply  an<l  transport  all  freight  for  the  section  of 
the  country  through  which  the  stream  passes.  It  is  necessary,  therefore,  to  con- 
sider only  the  main  river,  which,  with  the  Coldwater,  may  be  re^rded  as  one  stream. 
[Report,  Chief  of  Engineers,  1879,  page  985.] 

The  river  and  harbor  acts  of  1880,  1881,  and  1882,  however, 
required  the  expenditure  of  $10,000  above  the  mouth  of  the  Cold- 
water  to  Bates ville,  and  when  operations  were  suspended  in  1882 
Major  Benyaurd  reported  as  follows: 

On  the  stretch  of  river  between  Batesville  and  the  mouth  of  the  Coldwater  I  do 
not  think  it  advantageous,  in  a  commercial  view,  to  expend  any  more  money. 
There  has  not  l>een  a  boat  on  this  section  of  the  river  since  the  war.  I  doubt,  even 
if  the  river  was  improved,  that  boats  could  be  induced  to  run.  [Report,  Chief  of 
Engineers,  1882,  page  1551.] 

Work  above  the  mouth  of  Coldwater  River  has  not  been  resumed 
since.  The  river  and  harbor  act  of  Jidy  13,  1892,  appropriated 
$5,000  for  continuing  the  improvement  of  Tallahatchie  River,  with  a 
provision  that  '^  two  thousand  dollars  may  be  used  in  the  improvement 
of  said  river  between  the  bridge  at  Panola,  Mississippi,  and  the  mouth 
of  the  Coldwater  River,  at  the  dis(*retion  of  the  Secretary  of  War,'' 
but,  upon  recommendation  of  the  Chief  of  Engineers,  the  Secretary 
of  War  authorized  the  entire  appropriation  to  be  expended  on  the 
river  below  the  mouth  of  Coldwater  River. 

Batesville,  Miss.,  is  a  station  upon  a  branch  of  the  Illinois  Central 
Railroad,  running  from  Grenada,  Miss.,  to  Memphis,  Tenn.  It  is  the 
cx)unty  seat  of  Panola  County,  and  is  a  short  distance  back  from  the 
river,  the  nearest  landing  being  at  Panola.  Below  Panola  to  th(5  mouth 
of  Coldwater  the  Tallahatehie  River  traverses  parts  of  two  counties, 
Panola  and  Quitman.  The  removal  of  snags,  logs,  and  leaning  trees 
might  make  it  navigable  for  a  very  limited  period  of  the  year,  but 
there  is  no  steamboat  trade  now  an^  no  probability  that  any  would  be 
developed  })y  such  improvement.  It  is  said  that  once  in  a  great  while, 
at  v(?rv  irregular  intervals,  when  the  stage  is  highest,  a  towboat  will  go 
above  the  mouth  of  the  Coldwater  River  for  a  distance  of  10  or  15  miles 
to  bring  out  staves,  but  as  a  rule  the  Tallahatchie  River  packets  do  not 
extend  their  trips  above  Sharkey  Landing,  some  35  miles  or  more 
below  the  mouth  of  the  Coldwater. 

For  the  reasons  reviewed  in  this  report,  1  am  of  the  opinion  that 
Tallahatchie  River  above  the  mouth  of  Coldwater  River  is  not  worthy 
of  improvement  by  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Chas.  L.  Potter, 
Captal7iy  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gn.LESPiE, 

Ch!ef({f  Kn(/!iie<:^r8.,  U.  S.  A. 
(Through  the  Division  Engineer.) 
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(iroiitKhi  to  (iivenwood.  J^  miles  below  its  mouth,  is  sui<l  to  healx^utii 
miles.  From  (Treiuula  its  course  is  in  a  southwesterly  dircaKi 
tlirouiifh  tlu^  western  hjilf  of  (xrenada  Countv:  thoncc  southerlv,  f<n» 
in^  the  boundary  between  the  noilheastern  imrt  of  Lotion*  Countv  uC 
northwest(M*n  part  of  ('arroll  (bounty;  and  tlience  south west«*rk.  fun 
few  mih»s  in  Leflore  Countv,  to  its  eonfluonee  with  Tallahatdiie  Kivrr 
at  the  h(»ad  of  Yazoo  River.  (irenaJa  is  the  only  town  ui>f»n  lif 
river,  and  limit<*(i  areas  in  the  three  counties  mentioned  5ilK>ve  arpt^ 
only  districts  that  possibly  mi^ht  be  benetited  bj'  an  improvement ':f 
navif^.ition. 

The  following  tabulation,  furnished  b3'tho  Census  Office,  show* tie 
population  of  (Grenada  and  of  the  entire  three  counties,  accordingV' 
the  last  four  censuses: 


Town  uiul  <'i)imlii«s. 


1S7U.      ,      ltg$0.  18W.        !«• 


rircnuilii  town 1,887  1,914  2.«6 


(ironR<lH<'oiinty 10,571  12.071  14,971  H- 

Cam >n  (bounty I  21,047-  IT.TUn  l*,7rj  :.ai 

Lefl<irf<'ounty |       («)  10.'24rt  16.««9  ::• 

Total I  81,61S  40,112  50.616  -^ « 


'M)iXiiiii/<>4l  fn»iii  parts  of  Carroll  ami  StiiiHowor  eoiintic-s  between  IKTO  and  ItW. 

(rrenada  is  on  the  main  line  of  the  Illinois  Central  Kailroad  fr» 
Chica<^o  to  New  Orleans,  and  a  ))ranch  of  the  same  road  extends  m^rtb- 
west(M-ly  from  Grenada  to  M(»mphis.  The  lower  |)art  of  Yalobu*bi 
Uiver  is  paralleled  by  the  Vazoo  f^raneh  of  the  Yazoo  and  Mississiwi 
Valh»y  Railroad  from  (rrenada  to  (ireenwood,  32.S?^  miles,  andb 
er()ss<»d  n(»ar  its  mouth  bv  the  Tallahatchie  branch  of  the  same  rvaL 
runninjjf  from  (irec^nwood  to  Clarksdale  on  the  main  lino  from  M^'E- 
phis  to  New  Orleans. 

Hefore  tlM»  Mississippi  Uiver  levee  system  in  this  State  wa^*  nKi 
pleted,  upper  Vazoo  RivtM- tmd  tributarv  streams  were  subject  I"  i'^ 
(jueiit  tloods,  and  the  stati"es  were  much  nij^her  and  the  ]>4^ri(Kl  of  hiji 
water  of  nuich  Ioniser  dunition  than  now.  There  was  no  niilnnnln''»r 
Yalobusha  River  below  (Jrenada.  and  the  river  and  tho  wajr**"  nc*-; 
were  the  only  routo  for  transportation.  At  that  time  Yazin*  KI^'T 
steamboats  niadi*  occassional  runs  up  the  Yalobusha,  sometimes  *:t'ii;: 
as  hi<di  as  (Jrenada,  Tliou»rh  the  ainoiiiit  of  tnule  never  was  sutii-iHi! 
to  warrant  re<,ndar  trij)>.  This  business  dwindled,  however.  unt:i 
navi;^ation  pnu-tically  ceased  about  sixteen  years  a^o,  and  it  h:i*  :■'»• 
biMMi  resumed. 

No  work  for  the  iniprovt'nuMit  of  tht^  river  has  boon  done  I»>  lii* 
Tnited  States  >ince  ls^T.  TIm^  removal  from  the  channel  of  the  ^pul"^. 
loj^^s,  etc.,  which  have  accunndated  in  the  interval  of  Kfleen  year-,  j' 
the  cl(»arin»r  of  the  heavy  j^rowth  of  timlier  alonj^  the  lnink<«  wniil-i  !"< 
atVord  a  permanent  inipfoN  t'lncnt,  and  ai)propriations  fur  mainlc!iAv-T 
would  be  necc>sary  fiom  year  to  year.  Such  work  nii^ht  ]H»rmil  nav; 
jration  of  small  boat>  at  hi^ih  sla»^^es.  durinjr  a  limited  |H»ritMl  «'f  ir.'' 
year,  but  tiie  i>oals  could  not  risk  trip^  to  (Jrenada  unless  there  ^^s** 
reasonable  pi"ohal>ility  of  tontiiiued  hi»j-h  water,  which  solilom  4>«rii:'^ 
To  assure  na\  illation  hetween  ( Jren.ada  :nul  the  mouth  would  rt^i^iTv 
some    Ny>teni  of  ^I.-nk- water  imprnveinent.  whi<*h  would  Ih»  ptmn*'*! 
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from  !i  **iir\rv.  )m\  tin*  t-o-t  of  surli  iin|ir(iviMiiriit  wmilil  In*  mil  of  :ill 

|irc»|MHii(iii  til  IIh*  roiiiiiiiTct*  t«»  U*  (|i*\  «-|ii|N*i|. 

S'li'Tiil    ^f«*:itiilNiii(   iiii'ii.  t'uiiiiliiir   uilli  tin*   V:iit>lMi*»li:i    i{i\<*r.   )iii\i- 

Inm*ii  ijiK'xtitMii-tl  ii"*|HTtin;^  tin*  |in*-«'iit  :iiiil  |ini«|N-i  ti\r  i «iH  of  i-nin 

llli*r('«',  :iiiii  tlii-y  :i>^ri>'  tliiil.  willi   I  In*  «-\rr|iii<i|i  nf  :iii  iM-,*:i^iiiiial  In  ml 

llNld  of  ^tilV«*-.  rt«'.,  till  Tr  i^   lio  I'oliiliHTrr  IH»\^.  :iii.|    llml   tlirli'    i-  iiiilii' 

to  In'  i|i'\f|M|ifi|  tit  |M'i"«i-iil.  riif  |»n>Nii|i'iit  of  till-  |iri!ii-i|i»l  <«t«*iiiiilNiul 
lino  iMiw  o|MM*:itiiii:  in  Va/on  UixfiMihl  it**  Iri^nfarii***,  in  rrN|Niii^r  t«i 
a  li*tl«*r  from  tlii*<  ittlirc  a^kiii;^  for  otati-tii-.  «t.*ilr(l  that 

TImti-  I"  Ii'I   •  II   Mk'li  M:illi<    ill  till-  Yiiiii)>ii-)i:i   lki\i-r  !••  jM*>lif\    aiu  Murk       I  rad'n 
tlii*n*  t%<>iii-l  i.ot  •>-i|>|H<rl  a  •uMixii 

I'lidiT  iii<*trii<-ti«iii-o  from  tlic  Kn^riiKM-r  l>i-|>:irtnh'iit.  ftlorto  \\rn- 
nmtii' i*:irt\  in  t Ik*  \  car  !''<M  l«iriiHrct  **tati«>ti«-o  :iim1  iiifitiiiiatioii  rr<*|M-rl 
iii^  ^  alMdii^lia  l^viT.  :iip1  ii  l«-(ti  r  n|»iiii  iIh'  <.ii)ijrfi  ua«  •^riit  .lamuirx 
S«\  1>*"1.  !«•  tlh'  in;i\or  nf  <  iri'iia<l:i.  A-  im>  ri*|ilv  lia**  Ini'ii  i'rriM\i'i|,  || 
MNMii**  ri-a>-«>iiaM*'  !•>  iiif<*r  th:il  lli*'  tnun  i»f  <iii'ii:uia  ffcl**  no  intiTrol 
in  till'  niatli  r. 

('iiplain  \\'ill]ir>l  t*i-|Nti't«'i|  in  l^^'.'.'i  that 

Till*  •■riL'ih.ii  |ir><ji<*  I'll    nii|>i<  \:tj   \ a  ••■•ii-(i.i  Kni-r  <   •iilfinpi.ili**!   ihi-  niiinxai  ••! 
olnitriii'iioii^  !■■   .*:■•?  i    -.III"    ii\..'i:i"n   i->r    '■■..ill  U»a!-  al    liik'^i -t.iL'«  •«.  "f  .i'-»mt   t.-m 
|||ti||lli»  "\  t'  <    ^  •  tr    111    -rili-r  t><  n  -.c  •   :i<  il'IiI  r.ifi—  i.ii  i  ••ll->ti  aihl  •<i\i-  !••  t!  •    |«..ti.li  i- 
IIm*    i'X]*  :■"•     "I    *   ••-     l<<iij    )i.i"l     !••    '•'•it.it. I        riii-    pr-'JtiT    w.t-  I  arrit  •{  •  t|l    |i\   lli> 
•X|«'li>iil-ir<   "1  '■•  .if.-'i!iT  ■  I  I  "it  ■rijiii.il  I  -'Ml  !.*••■.  •■7.»"*».  aiiit  .in  a«liiif:'iii.il  i  \)<«-i>-li 
lan*i'(  ^r^"""   :    »   "..irifiii.«v.f.  |..  :    n-.  '■m-.ih-'- •!•  \iI-|h.|  Liju-TiIi  lurTlti  r  a|>]'ri> 

■iriAli"!    ~.    .1!   -i    -I'-       '■    I'Ti'M-llirli:     \«      -  •  1  r  >  >! -j  •!-<  i  I^l   lln      :i.li  I  ..ll    >-l    l  iL'ill    \l-.ir»   ulllili 

Itmr*  •  l.i|-M   I  -  ".  «        •  mTi-ii-  «i  •!■    ii-'.i  •!  |i  .1  Mil    !•  -it  ■  ■  I  all  I'-rini-r  ^ffk  |>r<<lMli|\ 
lill\i*  •■•    M  I-"i.  •■:    :    ■    \  !■  \i  ■  1   I'll-  r  ■  ri  .i-» '!  1  Ii  : :.t!-  ••  I'lf  f rail-;    'rT.!!-..!!.  I'\   ra  I .  il  I* 
riiMil'Ifiil  !i  «Siiii'-   .'  '..iilii- '.\  ■■!    i    I  !•  Ti--.  : .  •  •!  II   rill- ii\i-r  Mi-Ti-  I  liMn<«l  111  Mli>;rih 
til  III*  .Cm  I  •siii-  I.  i\  !.'.•'     :    *     \;u\    :p.>>I    i>\    i\<rk    ti-:i    \i.irf>i  if.ir.  h**  ihc   iiMv  ii^'a)'!! 
M^Uviti    iitsi>-.ir  .\     >i->i:1-!  '•     -!, -r  1.  .ii;.]    •  ■:)  .ti  •  i><iiil   i>!    it-   iiiii  i-r1.iiiil\    (hi-    |ilr.nlfr- 
W«H||i|    !i>.trLi'    !)••■  r    ■'       -   .i-.i       Ii'-    l!ii  -r    -I'.piili'--   •luriiij    liin-    uiafliir    »  I  i-li    thi 
VlnillM  I-  i  'U     '<-)'?    • 

Fi^r   till-   l.ii  t«   .i*.-l    ri.i>i>ii-  -i.iti>l    III  ri'in.   I   a:i.    r  •ii-lraMn 'I   tii  thi-  ii|iiiiiiiii   ilia' 
Yalitl'ii'^iia  liivi  r  \-  ii"t  \\>  'tlix      '  lii'tlii  r  i'ii|ir<>\i  -i.*-!!!  Iiv   Itn-  I'liil     I  ^taTf« 

Thi«*  fijiiiiiiiii  \\:i^  rfifiriirii  ii  ill   l»\    llh-  iii\  i**i4iii  i-iiL'int'fi' ain)   l*v  tin- 
Olirf  iif   l'.nL'ii'*'i'i'^.  ''I'lii  I  mil   iinaMr  In  liiKl  aii\  rliaiii^i'  nf  •  Miiiiitiniis 
in  fill*  •u\rti  \i':ii>  '.ini-i'  «ii  :tii\  ai'L^iiiiii-iit  lliMt  uniilil  jii-lif\  ail  a|»|irii 
iiriiitiiiii  for  if^-iiiMii'j' \\<>i  1^  m  V:il<i^ii**li:i  i%l\i'r.  wliirli.inmx  ii|iiiiioii. 
|f&  not  wnitlix  <if  ini|iii'\  fiiM-iit  ii\  lin*  ( tnirraM  ii*\  i  rnini-iil. 
Vi-r\   ii'-|N'i  Miillx .  \Mur  ••Kniii'iit  -iTiant. 

(  II  \N.  I..  I*i»rii  i:. 

liri;:.  <  iin.  I  i.  I..  ( III. I  r<«rii . 

f  '..'.  r' .  f'  /■■-.  ';.     /  •.   /'.    ^.  .!. 

(  riirniiuli  till'  Pi\i^i«i!i  Kn'jiii«'«'i  ■  i 
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I  Ni.iM  I  i:. 
Hi  rn  I    I>i\i-im\   Kni.imi  k.  <  ii  i  i    1M\i*»iiin. 

(tK.MKli:    I    lia\i'    tin-    li-'linr  l'»  fmu.ii  "I    Ih  pu  illi    r»'|n«!T  nf  ( ':i|il . 
C*ha^.  I..  l*Mtl«i .  ( '«'i  |»- «'!   !!ii;:ii!'<-r*.  ii|hi!i   I'n*    pr«-liiiiiii:ii  \  •xaniina 
lion  of  V:ilo^u<«hii  ICi\«-r.  Mi«^i^^i|i|ii.  f  'Mil  ( iri'iiaii:!  t<>  \X^  inntitli. 
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Grenada  to  Greenwood,  3  miles  below  it.s  mouth,  is  said  to  Ije  about  34 
miles.  From  Grenada  its  course  is  in  a  southwesterly  direction 
through  the  western  half  of  Grenada  County:  thence  southerly,  form- 
ing the  l)Oundary  between  the  northeastern  uart  of  Leflore  County  aiid 
northwestern  part  of  ('arroU  County;  and  tJience  southwesterly,  for  a 
few  miles  in  Leflore  Coimty,  to  its  confluence  with  Tallahatchie  River 
at  the  head  of  Yjizoo  River.  Grenada  is  the  only  town  upon  the 
river,  and  limited  areas  in  the  three  counties  mentioned  alx)ve  are  the 
only  districts  that  possibly  might  be  benefited  by  an  improvement  of 
navigation. 

The  following  tabulation,  furnished  by  the  Census  Office,  shows  the 
population  of  Grenada  and  of  the  entire  three  counties,  according  to 
the  last  four  censuses: 


Town  iind  count iCK. 

1S70.     . 

1 

1880. 

um). 

ISMX 

Grenada  town 

1,887 

1,914  ' 

2,416 

2.50 

Grenada  County . . 

10.571 
21,047 

(«) 

12,071 
17.7&5 
10.246 

14,974 
1H,773 
16.  M9 

14.112 

Carroll  County 

22.110 

Leflort^  Count V 

23. 8M 

Total 

31.618  1 

40. 112 

50.616 

60.082 

aOfKanlzcHl  from  piirts  of  Carroll  and  .Sunflower  counties  between  1870  and  1880. 

Grenada  is  on  the  main  line  of  the  Illinois  Central  Railroad  from 
Chicago  to  New  Orleans,  and  a  branch  of  the  same  road  extends  north- 
westerly from  Grenada  to  Memphis.  The  lower  part  of  Yalobusha 
River  is  paralleled  by  the  Yazoo  branch  of  the  Yazoo  and  Mississippi 
Valley  Railroad  from  Grenada  to  Greenwood,  32.8S  miles,  and  is 
crossed  near  its  mouth  by  the  Tallahatchie  branch  of  the  siime  road, 
running  from  Greenwood  to  Clarksdale  on  the  main  line  from  Mem- 
phis to  New  Orleans. 

liefore  the  Mississippi  River  levee  system  in  this  State  was  com- 
pleted, upper  Yazoo  River  and  tributary  streams  were  subject  to  fre- 
qu(Mit  floods,  and  the  stages  were  much  liigher  and  the  period  of  high 
water  of  much  longer  dunition  than  now.  There  was  no  railroad'  near 
Yalobusha  River  below  Grenada,  and  the  river  and  the  wagon  ixMid 
w^ere  the  only  routes  for  tmnsportation.  At  that  time  Yazoo  River 
steamboats  made  occasional  runs  up  the  Yalobusha,  sometimes  going 
as  high  as  Grenada,  though  th(>  amount  of  tmde  never  was  suffacient 
to  warrant  regular  trips.  Tliis  business  dwindled,  however,  until 
navigation  practically  ceased  alwuit  sixteen  years  ago,  and  it  has  not 
b(»en  resumed. 

No  work  for  the  improvement  of  the  river  has  been  done  b}'  the 
United  States  since  18ST.  The  removal  from  the  channel  of  the  snags, 
logs,  etc.,  which  have  accumulat^nl  in  the  interval  of  tift<»en  years,  and 
the  clearing  of  the  heavy  growth  of  timber  along  the  l)anks  would  not 
afi'ord  a  pi>rmanent  imi)rovem(Mit,  and  appropriations  for  maintenance 
would  be  necessary  from  year  to  year.  Such  work  might  i>ermit  navf- 
gation  of  small  boats  at  high  stages,  during  a  limited  period  of  the 
3'ear,  but  the  boat«  could  not  risk  trips  to  (Grenada  unless  there  was  a 
reasonable  prolMibility  of  continued  high  water,  which  seldom  occurs. 
To  aasure  navigation  l>etween  Grenada  and  the  mouth  would  require 
some   systeui  of  .slack-water  imj)roveinent,  which  would  bo  phuuied 


APPENDIX  W. 


IMPKOVKMKNT  OF  ARKANSAS   lUVKK   ANI>  OF  ('KKTAIN    RIVKR*i  IN 

ARKANSAS  AN1>  MlSSOiai. 


UHiHTnF  MAJ.  nUAHAM  />.  f77V7/.  atHPS  OF  KXfUSKKiiS,  oFFh  i:i: 
MS  illAHHE.  FOR  TIIK  FISCAL  YEAH  KSlUS^i  Jt  SE  w.  I'joi,  WITH 
QTUEH  liOiVMESTS  llELATISd  TO  THE  Wi^HKS, 


IMriCi>VKIIKN"n*. 


AriuuiuM  Rivt*r.  Arkmnmi*. 
Whit4*  Riv«*r.  ArkiuiNUi. 
Upper  Whttf  Rivi*r,  Arkaiii«H. 
OpprmtitiK  and  tun*  of  l^iii'k  ami  IHiiii 
r(n.  1,  r|i|N*r  WhiU*  Rivor,  ArkaiiM;'. 
Gkcbc  RiviT,  ArkaiMUi. 


rt.  Blwk  Rivi*r»  Arkanmn  «ii«l  Mifwmri. 
7.  (*um*iit  KivtT.  ArkAtiNMHiid  Mii*Mitiri. 
H.  St.    FniiHit*   «ii«i    l/AiiiniiUc    riveni. 

ArkaiiNif*. 
*.*.  St.  Fninoii*  Rivrr,  Mi»ouri. 


EXAMINATinX    .\M>  H'KVBY. 


10.  IJttU*  R^mI  River,  ArkaiiMU*. 


Kn<sinrku  Optice,  r.  S.  Army, 

Lit f if  liWl.  Ark,.  Jul 9/ S,  I!f04. 

Obnf.ral:  I  hiivo  the  honor  to  furwiinl  h«*n*wilh  iiiinual  ro|)orts  for 
fim*al  yimr  1*.m»4  c)f  tho  following  iihuhmI  work.^  of  riv(*r  ami  harlK»r 
»rovriiiriit>  iiiuh'r  my  charjj<».     ♦     •     • 

Very  n».*<|XH'tfiilly,  your  olHHliont  H4»rvant, 

(tKAllAM    I>.   KlT('ll« 
Mtijt'f\  (  ttrjtf*  of'  Hmjiturrn, 

Brig.  <t«Mi.  A.  Ma(*kknzik, 

Chif/'o/'  KntjintrTti.  f\  «S.  A. 


W  I. 

IMPROVKMKNT  OF  ARKANS.IS  RIVF.R,   ARKANSAS. 

iPpfnilUmti  thinjim^ii  ;/f.iir,  <)|M»nitioiis  won*  roiitiiuHl  mainly  to  tho 
^rmtion  and  can*  of  ^nai;  Uiuts.  th<>  only  otli<*r  w<irk  <ioiir  having 
m  ttiat  of  tho  c^omphtion  of  n>|)airs  t«»  Knl  Fork  Ki*\(*tmi*nt  by 
^rarton*  ilunt«*ran(t  Frov. 
SniUftjtui^  itjHmtn'UM,  Tm»  >im)|  Umt^  f\  //.  Iit»Mt  and  ArktinwiM 
tfe  HI  <*<immiHMion  at  tho  )N*^innin^  of  tin*  year,  tin*  f\  />.  li*tMt 
Bgat  w<»rk  Indow  Pine  HIntT  an<l  the  J/-X'«//4^'/a  at  Hnrk  U*tu«N*n 
le  Hlulf  an<i  little  Km-k.  A**  the  river  lH»tuiM*n  Poverty  Point  (.h) 
i  Peudlcton  (42)  kml  lMM*ome  nearly  im|MuvHahle,  lK>th  lNmt^  u«*re  H*nt 
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I   concur  in   tho  opinion   expresiscd  -by  Captain   Potter   that  this 
stream  is  not  worthy  of  further  improvement  by  the  United  States. 
Very  respectfully,  your  obeaient  servant, 

H.  M.  Adams, 
Lieitt.  Col.^C(J7*j>8  of  Eyiainecrs^^ 
Dvvimon  Engineer^  Crmf  Dwimon. 
Brig.  Gen.  G.  L.  Gillespie, 

ChUf  of  EngineevH^  U.  S,  A. 

[First  Indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Aug  fiat  11,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  vseries,  for  consideration  and  recommendation, 
as  required  by  section  8  of  the  act  of  flune  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Cohmel.,  Corj>i<  of  E7\glneer%. 

[Second  indonomcnt.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Was/if fu/tfm,  I),  r.,  Jffn/t  lU  190S. 

Respectfully  returned  to  the  ("hief  of  Engineei*s,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  ancl  Harbors  has  considered  tfie 
within  report  of  the  district  officer,  the  indoi*sement  of  the  division 
engineer,  and  a  letter  from  the  mayor  of  Grenada,  Miss.,  in  behalf  of 
interested  citizens  of  that  comnuinity. 

Durinfif  the  period  1881-1880, 1^11,000  was  appropriated  and  expended 
by  the  I  nited  Stiites  in  improving  this  stream.  This  improvement 
resulted  in  no  increase  in  commerce;  on  the  contrary-,  tho  little  steam- 
boat trade  that  was  carried  on  prior  to  this  i^eriod  dwindled  awa}^  and 
tinally  ceased  about  the  last  year  of  the  improvement. 

Having  in  mind  Ijoth  the  present  and  reasonably  prospective  commerce 
involved,  the  Board  believes  that  it  is  not  desirable  for  the  United 
States  to  resume  the  improvement  of  this  river. 

For  the  Board: 

H.  F.  HoixjES, 
Major,  Corps  of  Knghux-rH^ 

Senior  2Iembrr  I^e^ient, 


AITKNIHX    \V       KKl*i>KT    iiK    MA-loK    KITi  II. 


•Jn«i7 


I- 1.  •  Iff 'I 


n 


t 


K..ri  Sii.iili.  Ma\   !'».  Iv.rj.  :Ui 'i  fii-i.  Ma\  7.  lv*»».  .;»  I  I.  i-l.  Jum-  7.  I'* 'I. 
Liltli*  l:.«  k.  Ma\  LI*,  ivrj.  •>  j  ii^i.  Max   ||.  I'»'*h.  •J7  ".  i.-.  i     Jniit-  1?.  l'«H.  LT  »*  I. .  f 
I'll!.'  r.liiff.  Miiy'J'J.  ivij.  i-i.fi  (if-t:  .fun.-  I  :.  I'n»l.  >.».  l.-f 

Siicli    ttiNNl«  II-  tlir**!*  :il\\:iv«*  |i*:i\(*  tli«'   ri\i*r   \iilli   iin   wrll  ili-litinl 

■ 

cliiiiiiK*!  Mil  tli«*  iiiiiiiiTitn**  «'n><*-iii;r**.  t»iit  :i<*  flu'  ri\iT  liiui  iinl\  falli'n  tn 

l7.«*i  on  till*  Littli'  KiN'k  ^lUirc  :it  tlir  clt)"*!' nf  lllr  \  rar  III!  ili'lillili*   <*(:itr 

tll«'iil  i'«'^:iniiii^  llii*  t-<iiiilitii»ii  uf  tlir  i*lmiiii«-l  run  In*  niailr  at  tiii**  trnii*. 
//»!  ..1,1/1  #f /<//«/ //»»/!*  y*'/*  y  I// '//v  «»^t.  Til/ /**/#.*.      Tin*  rixi'i'ainl   liarlMii  art 
of  tlini*'  l:*!,  \\^*'J.  aiitliiiri/(Ml  tlir  Su-ri'larv  of  War  to  pnM  nii' a  ^iiit 
■lili'  ilml;;!-   iNiat   or   Uiat**   for  iim'   in   tlii-   ri\iT.     Of  tin- >*l  h'.iMHi 
■|i|ii-o|)riati*(|   in  that  art   for  tlii^  riviM*.  iS I* *.•'•••**  i**  axailnMi-  f<>r  appli 
c"alii»ii  (in  a  livdraulir  (li*r(|if(\      For  tin*  rrasun-*  ^rlxi-n  jn  |ii\  \n^\  annual 
n*|Miii.  |m^(*  I41«L  il  i*«  thought  t<»  In>  iinaiivi>iilil«*  to  |Mirrha**r  a  tlrr-li^r 
for  llii**  \V(  rk  until  «ioiiir  rxiMTinit'ntal  ilri*(i^'-in^  ha-  U'rii  ijiinr  in  ilir 
Mtrrani.      rii«»  Mi— i^-inpi   Hi\rr  «li*ri|<5i's  an*  of  a  tv|H* -uiiril   for  tlii- 
murk,  atiti   if  i»iir  of  tlicni  ran  ^ivc  -ali'^fartorv  ri*sult>  in  tlir  Arkaii 
Ml**  Kivrr  it  nii;:hl  tiii-n  In*  wurtli  wliilt*  to  huild  tlri'dp-^  ('o|N-riallv  fur 
till**  '•Irrani.      Klfort  ua^  nia>li*  to  Uirrow  a  ilrr«lirr  from  llif  Mi^-i- 
Nippi  Kivrr  (*otinni«*'«ion.  fiut  nonr  rouM   Im-  -|i;ii-i'ii  fmui  tin*  um'k  on 
till*   Mi**'*i**<>ippi    Kivrr.      If  r*  aid  it  ion-  durintr  t|i,.  runiin;;   Imv  watrr 
N02i>oii  ari>  -urii   that   tlir  ('nnniii— ion  ran  -pan*  a  drri|;5r.  aiipliratii>ri 
will  ai:ain   U'  inadr  for  our.  ami  until  **i>nirtliin^  drtinit**  i-  Irarnrd  a- 

to  \\  liat   rr-ult-  rail  Ih>  priNllirrd    li\    (iiir  «if    |||ii-i-  drr«l«;i>-.   it   i-  rri'oill 

tiirndrd  (hat  no  furtlirr  appropriali«>n-  hr  iiiailr,  r-|H'i-iall\  fi»r  dri'ii^- 
in;;.  Thr  '•na^Lrin^  o|irratii)n-.  whilr  tin*  U>ni*lit-  ari'  trin|Mirar\. 
npiN-ar  to  ^i\r  iiiorr  rrlii'f  and  InMirtil  to  iia\  i^atinii  than  an\  of  tin* 
fw*\rnil  'M'lirnir-  fiti  iiiiprt >\  rinciit  that  ha\r  Iwrn  triiil  mi  tin-  ri\rr. 
T«>  o|N-r:itr  tiir  -iia;r  iMial  f '.  It.  /•*"«'  ti\r  luoiith- and  ihr  -iiaL'  InihI 
.lr/«'/M>'«  niiir  uitMiths  rarli  \rar  an  annual  appropriation  of  s^o.'i.i'oti 
iM  riHjiiirrd. 

Till*  iialaiirr  a\aihilili'  will  In*  r\|N'Uilrd  in  o|N-nitin«/  *«na;r  hit:it-,  and 
aI.-mi  in  rxjN'riinrntal  •ln*di.Mn;:.  pro\  iiini  a  -uitaMi*  thvdj^r  ran  U- 
rliaili-rril. 

Till*  aiiiiiutil  i*-tiinalrd  a-  hriiiif  nrrdrd  liurinir  tin- ti-ral  \rai  rmlini; 
Jiiiir  :'.i».  1:«<n;.  i-  fm-  -navL'inL'  •»|X'nititin- whirli  arr  m'rijrd  fi»r  tin* 
niniutriianrr  «if  rhannrl. 

.l/"/i'  1/    */.//i  tn*  uf. 

Jiil>   I.  !'■•*.  '•.il.iiii  •■  uiii\|itu«li  •! ....  *>.'•.'*    r» 

A  III' •Milt  .iil><lti-<l  I  run.  ii|i|iriiprui1i<<ii  l'>r  in.ciili-n.irii  i-  ••{  r:\ir  .in- i  li.ir '-"i 
iiiipriiXt  iii«iit.  .11  I  ••!   \pril  L'*«.  r«it 


•     • M ■*     1^1 


I   . 


..'I 


Jlliif    '■".    r«>l.  .i!ii'>i:iit  f\|4-li>lii|  •iMiiik'  ':-i.ii   \*  .\\ 
|i>r  iii.-iiiilfTi.iip  ■■  "I  Mii|'r>>\i'iiiiiit    . 
|j-*"  li  fiii.'liiii-liT  .  ... 


Jul«    I.  I'«M.  liii.iiKi-  MiifX)N  inliil . . . 

Jlll\     1.    l*"l|.  ••MT-I.lliitlllk*    luil'liltli-^ 


III  (rfi 


Jiih    I.  1'«M.  Istl.iriif  .i\.«il.iM>- 


; !   I.  .11    f. 
t.-«  i: :    -■ 


\ 


AiiK'iirf  Mi.it  •  .111  In*  |ir->li'.t*>lv  ixit  ii'li-l    i(ili«i:i!  ■  •  ar  •  tilin.*  .I<i;.i     ^i 

l*1ki.  I-  r    ti..iMili-tuiii t    '.riipf  • 'X  fiii<  liT     ;ii    .fi.-l  .':■  ■;:    ■••    ('■•      f>.i..r.>  •■ 

lliM-\|'«  I.'IkI  Ji:i\    1      l'«»J  ...         ...iBiiiii 

SiilMii!trt-«l  111  •  ■  'iii'ii.iiji  •■  with  n  'jUif'  '  .•  til*  ■■!  -'I'.'ir  \  •  ■.  ^   "  .i-  I  •'*  .Imjj*- 
4.  1*»**7    aii'l  "I  -•■i  !i"ii  7  i-i  tin"  rm  r  .iii<l  !..ii»-r  a-  t  ■•!  I**'*"*. 
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to  that  section  of  the  river  earlv  in  the  fiscal  vear,  the  ArhtnxajK  troing 
to  Saw  Mill  Bend  (Uy)  ,lulv  I'l'and  the  (\  Ti,  lie^se  to  Poverty  Point 
(8)  July  27.  The  C.  B.  jRomc  worked  between  Poverty  Point  and 
Pendleton  until  Auj^ust  15,  ujwn  which  date  the  boat  was  transferred 
to  White  River.  Ttie  Arlnnrnji  continued  to  work  Iwtween  Saw  Mill 
Bend  (ir»)  and  Pine  Blutf  (1<>7)  until  November  15.  when  it  began  WDrk- 
in^  from  Pine  Bluff  to  Little  Rock  (174),  with  the  expectancy  that 
Little  Rock  could  l>e  reached  before  low  water  would  cause  a  .sus|)en- 
sion  of  owrations.  The  boat  worked  up  as  far  as  Chenault  Iwir  (161), 
but  could  not  get  over  this  crossing  on  account  of  too  small  depth  in 
the  channel,  it  dropped  back  to  Fourche  Place,  some  2  miles,  Xovem- 
l)er  2V>,  and  laid  up  for  a  rise  in  the  river,  only  enough  men  being  kept 
on  the  }K)at  to  take  it  to  Little  Rock,  when  the  rise  should  come.  The 
boat  lav  at  Fourche  Place  until  December  27,  on  which  date  it  was  run 
to  Little  R(K*k  and  placed  in  ordinarv. 

On  June  7,  lt>o4:,  the  Secretary  of  M'ar  allotted  from  the  emergency 
river  and  htirbor  act  of  April  28,  11K)4,  ^20,0(X)  to  this  river.  As  soon 
as  notification  was  received  that  this  allotment  had  Ixhmi  made  the 
work  of  i)reparing  the  C.  li.  Bccmc  and  the  ArkanMa^  for  active  opera- 
tions was  begun,  and  lK)th  boats  will  be  ready  for  work  at  the  beginning 
of  the  new  hscal  vear. 

Summary  of  work  accompli^lial. 


Date. 


SllHK  1j<Mlt. 


Work  done  Iwlween— 


Jiilv 


VMt',. 


vtf^ ........ 

AllgUbt 

Do 


Arkftiifiafs 


Pine  TJlulT  nnrl  EarIo  Bend 

do Sawmill  Bond  and  Medfoni... 

C.  B.  Reew. ..."  Povrrty  Point  an<l  Pine  Bluff  .1 

Arkansas |  Medford  Bond  and  Corrinno  ..\ 

r.  B.R<H*so i  Poverty  Point  and  Pendloton  ." 

>i;ptomtKT Arkansas! llomestoad    Bond    and    Sto.  . 

Maries. 


(K't(»N.'r do 

November do 


Total 


Poverty  Point  and  DoiiKlaj-s... 
Bickers  Bend  and  (?lienault 

bar. 
Poverty  Point  and  Chenault 

bar. 


Dis- 

Snaps 

Tr«.*e>« 

Drifts 

MiK-y 

tance. 

re-     1 
nmviHl. 

out. 

brok< 

lU. 

mo. 

Milta. 

4(^> 

.So 

7J7 

■1 

200 

i:i 

70 

... 

ISO 

w» 

1S2 

i.U74 

1 

23 

r.s 

1> 

3 

99 

u 

!        112 

71 U 

*■■ 

♦« 

1 

... 

l.> 

53 

l.Ss 

1.-.17 
l.:«s 

■jnn 

U».'> 

114 

Hft 

1.170 

5,09:> 

fi 

1.155 

Rtjuiirft.  UhJ  Fori'  nrrfimnt. — The  repair  work  here  was  inter- 
rupted in  fiscal  jear  1*J03  bv  hififh  water,  and  it  was  not  until  July  22 
of  this  fiscal  vear  that  work  could  Ix?  resumed.  The  contractor  then 
completed  the  contmct  by  placinjj  one  subac^ueous  mattress,  98  by  1<X> 
feet,  and  })v  i^radinir  and  riprapping  7o8  hnear  feet  of  bank.  The 
small  mattress  placed  this  year  is  practically  a  continuation  of  the 
larger  mattress  placed  before  high  water  interrupted  the  work,  and 
makes  the  complettHl  work  become  ()74r  linear  feet  of  mattress  (1(h» 
feet  wide)  placed,  and  l,i)o8  linear  feet  of  l)ank  graded  and  riprapped, 
4r>8  cords  of  brush,  and  2,255  cubic  yards  of  stone  being  ust*d  in  the 
entire  work. 

M* niornniJuhi  rrijiirflnuj  h'lijh  irnirr, — Above  Little  Rcx^k  the  high 
water  of  this  year  exccMKJed  tiiat  of  181^2,  but  was  ]>elow  that  of  18i*8: 
below  Little  Rock  the  (onditior.s  were  rever.sed,  the  high  water  of  this 
3'ear  exceeding  that  of  18'»s,  but  not  reaching  that  of  1892;  while  in 
the  vicinity  of  Little  Rock  tlu»  waters  of  tiie  three  years  were  about 
the  same.  The  g:iuge  readings  and  dates  of  maxinmm  stages  at  the 
three  places  for  those  years  are: 
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Fort  Smith,  May  19,  1892,  30.9  feet;  Mav  7,  1898,  35.4  feet;  June  7,  1904,  33.3  feet. 
Little  Rcx'k,  May  20, 1892,  28.2  feet;  Mav  11,  1898,  27.5  feet;  June  12, 1904,  27.8  feet. 
Pine  Bluff,  May  22,  1892,  29.6  feet;  June  13,  1904,  28.6  feet. 

Such  floods  as  these  always  leave  the  river  with  no  well-defined 
channel  on  the  numerous  crossings,  but  as  the  river  had  only  fallen  to 
17.5  on  the  Little  Rock  s^uge  at  the  close  of  the  year  no  definite  state- 
ment regarding  the  condition  of  the  channel  can  be  made  at  this  time. 

RecommendatUm^  fm^  future  operatimis. — The  river  and  harbor  act 
of  June  13,  11K)2,  authorized  the  Secretary  of  War  to  procure  a  suit- 
able dredge  boat  or  boats  for  use  in  this  river.  Of  the  1^110,000 
appropriated  in  that  act  for  this  river,  $49,530  is  available  for  appli- 
cation on  a  hydraulic  dredge.  For  the  reasons  given  in  my  last  annual 
report,  page  1410,  it  is  thought  to  be  unadvisable  to  purchase  a  dredge 
for  this  work  until  some  experimental  dredging  has  been  done  in  the 
stream.  The  Mississippi  River  dredges  are  of  a  type  suited  for  this 
work,  and  if  one  of  them  can  give  satisfactory  results  in  the  Arkan- 
sas River  it  might  then  be  worth  while  to  build  dredges  especially  for 
this  stream.  Effort  was  made  to  borrow  a  dredge  from  the  Missis- 
sippi River  Commission,  but  none  could  be  spared  from  the  work  on 
the  Mississippi  River.  If  conditions  during  the  coming  low  water 
season  are  such  that  the  Commission  can  spare  a  dredge,  application 
will  again  be  made  for  one,  and  until  something  definite  is  learned  as 
to  what  results  can  ))e  produced  by  one  of  those  dredges,  it  is  recom- 
mended that  no  further  appropriations  l)e  made,  especially  for  dredg- 
ing. The  snagging  operations,  while  the  benefits  are  temporary, 
appear  to  give  more  relief  and  benefit  to  navigation  than  any  of  tne 
several  schemes  for  improvement  that  have  been  tried  on  this  river. 
To  operate  the  snag  boat  61  B.  Reese  five  months  and  the  snag  boat 
Arkansas  nine  months  each  year  an  annual  appropriation  of  $35,000 
is  required. 

The  balance  available  will  be  expended  in  operating  snag  boats,  and 
also  in  experimental  dredging,  provided  a  suitable  dredge  can  be 
chartered. 

The  amount  estimated  as  being  needed  during  the  fiscal  year  ending 
June  30,  1906,  is  for  snagging  operations  which  are  needed  for  the 
maintenance  of  channel. 

Money  statement. 

July  1,  1903,  balance  unexpende^l $78,524.15 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harl)or 

improvement,  act  of  April  28,  1904 20, 000.  (X) 

9J, 524. 15 
June  '^,  1904,  amount  expended  during  lineal  year: 

For  maintenance  of  improvement $26^910. 25 

Less  refundment 16. 66 

26,893.59 


July  1,  1904,  balance  unexpended 71 , 6.30.  56 

July  1,  1904,  outstanding  liabilities 2,219. WJ 

July  1,  1904,  balance  available 69,411.50 


Amount  that  can  Ixj  profitably  expended  in  fiscal  rear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 35,000.00 

Submitted  in  compliance  with  reijuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  se<^tion  7  of  the  river  and  harbor  act  of  1899, 
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July  .3,  \<V2:  Fnr  imiin;»ving   the  navigatiun  of  the  Arkansas  River, 
Arkan^Qis.  ]n<lian  Territorv,  an<1  Kansas  i  let^s  $38  carried  to  eurplm 

fnnrl, : $14,962.00 

Man-h  3.  \^^:  For  improving tlie  navi^tion  of  the  Arkansas  River..         40,000.00 

March  3,  1837:  F« •r  continuing  the  works 25. 000. 00 

July  7,  ls'i8:  For  the  improvement  of  the  Arkansas  River  (leas $1,155.66 

carried  to  the  ^uri»lus  fund  • 3S,  8S4. 34 

Fn:»m  aiipropriation.<<  1 H42-1  h44  ( estimate  i 8».X  000. 00 

.\ujnist  30j  1S52:  For  the  impn»vement  of  the  Arkansas  River  (lees 

$2H9.47  tarrie<l  to  surplus  fund  ) :iS*,  730. 53 

From  appropriations   1S66-1S7S   <  disbur^ments  refiorted  bv  Colonel 

Suter) 1 344,S31.50 

April  14,  1S7«:  For  removiiiir  the  bar  at  Fort  Smith,  .\rk 10.  OlW.  00 

June  18,   1878:  For  removing  the  liar  in  the  Arkansas  River  at  Fort 

Smith 10,000.00 

March  3,  ls79: 

For  imi>ri»vt'raent  of  Arkansas  River  between  Fort  Smith.  .\rk.. 

and  Wifhita,  Kans 20, 000. 00 

For  removing  snags,  san<l  bars,  wrecks,  and  other  r»bst ructions, 
an<l  ci»rrectinir  and  <l€^r»ening  the  channel    *    *    *    on  the 

Arkansas  River 30, 000. 00 

June  14.  IKSO: 

For  improvement  of  Arkansas  River  l^etween  Fort  %Smith.  Ark., 

and  wii-hita,  Kans 1.5, 000. 00 

F««r  impn'n'ing  Arkansas  River  at  Pine  Bluff 25, 000. 00 

For  removing  snags,  wrecks,  and  other  •ibetrurtions    *    *    *    on 

the  Arkansas  River 35, 000. 00 

Marih  3.  issi : 

For  im proving  Arkansas  Rivt-r  l»etween  Fort  Smith,  Ark.,  and 

Wichita.  Kans 24,000.00 

F«  »r  iinpn  iving  Arkanssis  Ri vt-r  at  Tine  Bluff 23, 000. 00 

F« ir  imprriving  the  Arkansas  River 25, 000. 00 

August  2.  1S»52: 

Com inuinjr  improvement  l»etween  Fort  Smith,  Ark.,  and  Wii-hiia, 

Kans 20,000.00 

Continuinir  inij>r«»Vfmfnt  at  Pine  Bluff,  Ark 20,000.00 

Contiuuins  removal  of  snags,  wrei'ks,     *    ♦    ♦    fri>nithe.\rkansas 

River 35,000.00 

July  o.  1884: 

F«»r  survt-y  «»f  the  Arkansas  River  from  IJttle  R«K-k  ti»  the  m<iuth.         19.000.00 

Iinpn.ivinir  A rkaiisas  Riwr  at  Pine  Bluff.  Ark 55, 500. 00 

F«»r  reiij«'vini:  ol»stnictions  in  Arkansas  River  from  its  mouth  to 

Witliita,  Kans 36, 000. 00 

Ft»r  the  jirottn-tinn  i»t  the  harlnir  at  Fort  Smith,  Ark 5,000.00 

Augii*:t  .">.  l>**«i: 

(^tntinuing  improvement,  acconling  to  plan  and  recommendation 
in    Appendix   V   13.    Kx»:H-utive  lHx-unK*nt  No.   1.   F<irty-ninth 

('«.nirn'ss '. 75,000.00 

F*^ir  t he  niMiioval  * »f  sna-js.  wn^t-ks.  aui I  other  i »1  «*tnictions 19, 875. 00 

Au^rust  11.  1*^^>: 

('oniiriiiinL' iinr<r»vement     *     *     *     Wt ween  Wichita.  Kans.,  and 

tht'  naviirablr  mouth  ai  tl)e  Arkauias  River 150,000.00 

F«  ir  r«-iiii  »vin::  i  •l»stnicti'  »ns 25, 000. 00 

Sept«'iiiU-r  19.  \^\^(^: 

( '« •iitinuintr  iiiipn>Vf ment  from  Wichita,  Kans 180, 000. 00 

F« ir  o}K*r.itine  r?naff  Uxits  and  n*iii«ivins  ' 'Instructions 20, 000.00 

.Tnly  i:;.  18V*2: 

linj-nivinir  Arkan&is  Kivt-r.  .Vrkansas  and  Indian  Territory 250,000.00 

ll*^*!!!-  tviiiir  ol>stnK'ti'>n-  an»i  oj>erating  snag  l»oats 20, 000.00 

.^uum-t  1^.  IvM: 

('ontinuingiinpn»vcmi'nt  ?1 0,000  may  Iv  use«i  in  r^'iuovingobstruc- 

tii tns  an«i  o]>erat!ng  ^ua^r  l^.tats )  ..'. i^, 0(X). 00 

Removing  « •l^Finu-tions  ajid  operating  snajr  1h lats 20, 000. 00 


AITKNIMX    W       KKINiKT   oK   MAJnK    KIT«'||. 


*.>llll 


Sii.nimtnt  nl  Hfi-i   iw-  *nitflfhf'i  '•■/  «rifi>/  'mmi/^  f      /f     Utiiu   •ifi<f  tj't.if^nt 


|b«t 


\\  -  -r  k  •!■•.••    >••  '  u  •  •  1 1 


(•r>>ki  !• 


r'.ii 


i|im|»iH 


M---ill    ••!V\ri,li    f::Mr    id!    \>.k'  .*!.i 

{••'ii'    riii'fili  i-f  \l  dill    K  \  I  r  111  Ni  i«  I  or! 


I/,  .. 

.Si 

k  I 


7  •! 


<   • 


't. 


.  i;.        11; 


On  M:i\  :M,  1'.»«»I.  tin-  ."NM-rrturx  nf  War  iillotti*<l  #7.  pMi  tn  llii-  rivrr 

■  ■ 

frniii  till- :i|>|M-i>pri:itiiiii  i>f  >(*jiNt.iHNi  fur  «'tiicrp'iirii*H  in  ri\i'r:intl  Inn 
iMir  uork**.  art  nf  Jtin«*   i:i.  hMi*.'.      IniniiHliatrlv  n|M>n  ri*fi'i|>t  nf  nuti 
tit*iititiii  lli:U  llii-^  :ill<>tiiii-nl    lia<l   iN'cn   niatii*  thr  inrniUio  nf  llic  <*n:iif 
ImniI  i'ri'u<«  wiTi*  iliiiTtcil  t«i  iii'iN'ml  III  Ni*\v|M)ii  aiul  pnf  tin*  Uiaix  in 
r«Miilrtiiin  fi>r  ai-ci\i»  \\i»rk.      I^»lli  (Miat«>  will  U'  rradx   fnr  llir  lii*lil  iIm* 
fir*«t  iif  till*  iii'W  ti'<i*al  \i'ar. 

Tlir  a\aiLi)>li*  N:il:iii«'«*  i*-  to  In'  r\|M>n«l<'i|  in  ona^uin^  ti|HTaliiin-. 

'riii>  ani«iiiiit  i'^liMiati*<|  a**  lirin«^  in'riinl  iliirin;;  tin*  liM-al  \far  i-mlin;: 
•Inni'  •'(>.  l'.i«**i.  i^  t'tii'  **na;5<^iii^  (>|M>nitiiin'*  which  an'  ni'«H|i>i|  f«ii-  main 
tiMiaiii'i'  (if  •-li:inni*l. 

July  I     r«*'>.  )>.iliitiii- •iiii  \|N-iiili-.|    *1'.'.  «i»rfi  <»'. 

Aiiioiiiit  .ill<>ttt«l  ir<iiii  .t|>pr>i|<ri.ili<<ii  f<>r  iii.iiiiii'iiaiu  i- ••!  ii\fr:iii<l  li.irlM>r 
iMi|irii\iiiiiMit.  ji.»  III  .luiii-  I'i.  P^rJ 7.  ItMi  mi 


JiiiM* -U).  I'*i4.  ill lilt   f\|«fiiiii-«i  'iMniik;  li-<i-Hl    \iMr.  f«ir  iii:iMiti*iiniiii-  ••! 

Illl|ir<-\i  llMll!  

Jlll>   I.   I'*i»(.  Ii.il  Iif  •     ii.fXiM  ti'li  •! 
July  I.   I'«»l.  ..■11*1.11. -In. l:  li.ilnhTJi- 

Jllh     1.    I'">1.    >i.I1.I!mi     .I\.I]);|Mi- 


Aliioiilil  I'l.it  -a')  U  |.rii|il.il>lv  I  \|M.||i|i.<l  ill  li**  .il  \t\M  ••li'liiik' •1miii.  ^> 
pa  Ml,  ii-r  iii.iiiili-ii.tiii «'  •  I  iiii|>r<i\i  IIM  nt.  m  ii'l.iilinii  t  ■  tK>-  )i.il.iiiii*  iin 
f\{.«-ii>ii  i|  .lii!\    1.  l'"»l  . 

Siiliiii.tli-<l  ,1,  I  •  >iri)i|!.iif  •■  -.1 1!  Ii  ri>  iirri ni  •  .•!  *Miiilr  \  «    %  .1  .n  f  •  •!  .I<iii«-  I. 

ivi;.  iii.i  ..t  ^,..  t* I  III,    riM  f  .ii.<!  I.;ir»-r  .i.  1  .-I  I-*'" 


lit.  :::•  •*• 
::■:  r» 

'•.  »»i.'»  -.'1 


IV.  !■■•    !■• 


\J    I    »,-     I    f        «  V* 


\ppri'|-f  i.ili'.ii-  t-if  iK:-   I  :\ .  I   '  .i\  I    ■-  •  ti    p.irt   \    :    •    !.-'.|i    I    ti  .m  I  ■  -    :   •»•   \ 
111  til-  fur    -III  I  |..ir!i  \    l.-r   f  I.I-  r  I  \  ■  r   ■•,  .     -i  I-  \,,\*  ■  '.   •»;;•!      I  '.i  •• 
T^ll•  apprnj-f  i.it  I'-ii-  l-r  !li;-  T  .\  ■  •  ••  p.ir.i'i  1\   .11.  I  • .1.  I..  -     *.     •    !•.     I-  : 


Jinii*:''.    !->:( 
AiiKH-l  M.  !'«.''• 
MArrli    \.    \<'» 

Jlllll'  1 1.  '*^' 
Jllllf  I  I.  I""*"  . 
^luri  ii    :.  ."»•»■ 

\inr'»-t  :'.  !*■*.• 

\iiCM-f  :'    >-».* 
Jiil\  *..  >-» 

Auirn*!   ..  1  "'•». 

AUkTM-t   1  i     .  *■*•« 

July  1  :.  I  •»••.'.  .  . 
Aii|Pi»t  1**.  I*«*i| 


III   iHki   ibi       .1   .r..     1    .     :•«•.' 

■,1i    !■■•     .«!  \\x\  l'*l|.      ;l    :.    \*.      I      fr      711 

■  .  !■■'   th  .1-  I  f     i-r    i'.    'J     ■    r     •,.  I  1,!,- 

!  .1'  .  •    ■  •    •    ■  .  f    .III    fi.ir'-  r 

: ■      ;   •         •     1   .  •   •        |.  f     .   •      I 'S'  !■ 


;  1 


If  fi.i 

M  - 

III  «■     ■■! 

•• :  I  ifei 
ii»i  I «• 


«•  I  ■  Ml  I  H  I 

I,  I  •  N  I  ■  •  I 

{  IMM  >  ■  ■■ 

1   .  I  *  ■  I  I  ■  I 

«  I  ■  ■  I  •  •  I 

.'  ,  a  «  I  1  ■ 

,1  i  ■  •  ■  ■  ■  R  I 

,   I  m  I  I  « i 

'i"  iMii  lii 


;  :    ]■■'.' 

I     T.I.  f  . 

I    »  ;t  •     !•        *        I  -.■  i      1"        '•»!  |i.  . 


|1 .1.1    .  .    I'aii 


.  • 


li«i  III 
•  I  '       I 


2102   RKPORT  OF  THK  CHIEF  OF  ENGINEERS,  U-  8. 


COMMKIU'IAL  HTATIKTK'W. 


No  reiK)rt  wan  nH'eiv(*<l  <»f  any  steaiiilNiat  coiiiiiieixx)  above  Jackflonport.     Belov 
Ja(*kHonix>rt  the  river  wan  navigable  all  tlie  year. 

Lint  of  retweU  thit  nncitjated  White  Hirer,  Arkansas,  fr»m  May  SI,  190S,  to  June  7,  t90i. 
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Clamfinition  of  comtnerre  reported,  year  ending  May  31,  1904. 
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IMI'KOVKMKNT  OK  VVVVM  WfllTK  KIVKK,  ARKANSAS. 

Ofh  luif'umx  tlita  lisral  iftar.  At  Ijock  and  I>jun  No.  1,  a  now  ahiit- 
iiit'iit  and  a<(Mmij>anyinir  ^mnk  protection.  \VM\^\  linear  f«M»t  of  new  dam. 
and  l,l.')0  liiu'ar  feet  of  hitrb-water  aills  acros-s  the  swale  at  foot  of 
Kanisey  Mountain  wiMe  built;  the  324  linear  feet  of  dam  built  in  tisi-al 
year  P.*n:{  was  cbanj.'-ed  from  a  step  to  a  s1o|m»  dam  and  its  w<NKleii 
apron  repiai'od  with  one  of  eoiK'rete;  new  shafts  and  (>)ie rati n^f  ^'ar 
for  the  lower  valves  were  plaee<l:  the  lower  jj^ites  were  repiirtHK  ayd 
some  of  the  temponiry  structures  used  in  const riu-t ion  work  were 
removed.  This  buk  and  dam  was  placed  under  the  appropriation  for 
'"()])enitinir  an<l  4-are  of  canals*'  on  .lanuarv  lt>,  P.M»4. 

On  account  of  the  efn»at  depth  to  ImmI  rock  at  tlu'  site  of  the  now 
abutmiMit.  and  bet^ause  of  the  <»ld  dam  actinii*  as  a  dike  to  deflivt  the 
tin'  wat4'r  across  that  site,  it  was  (bn-ided   that    oihmi  eotferdani  work 
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Summanj  of  ivork  ncromplvahed  by  snag  ftonts  C.  B.  Reese  and  Qiiapaw. 


Boat. 


Work  (lone  between — 


tanci*. 


C.  B.  RceiH; .    Mouth  of  White  River  and  Augusta 
QuHfrnw AugiiHtii  and  NewiM)rt 


MUes. 
203 

55 


Total,  moinh  of  Wliite  River  to  Newport. 


258 


«^T     Drifts 
moved.  ^'"^«" 


468 
286 


754 


On  May  31,  liH)4,  the  Secretary  of  War  allotted  17,100  to  this  river 
from  the  appropriation  of  ^200,000  for  emergencies  in  river  and  har- 
bor works,  act  of  June  13,  1902.  Immediately  upon  receipt  of  noti- 
fication that  this  allotment  had  ])een  made  the  members  of  the  snag- 
boat  crews  were  directed  to  proceed  to  Newport  and  put  the  lx)ats  in 
condition  for  ai*tive  w^ork.  Hoth  lx)ats  will  be  ready  for  the  field  the 
first  of  the  new  fiscal  year. 

The  available  balance  is  to  be  expended  in  snagging  operations. 

The  amount  estimated  as  being  needed  durinof  the  hscul  year  ending 
June  30,  1906,  is  for  snagging  openitions  which  are  needed  for  main- 
tenance of  channel. 

Mtmey  statenumt, 

July  1,  1903,  balance  unexpended $12,066.08 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harlwr 
improvement,  act  of  June  13,  1902 7,100.00 

19, 1(56. 03 
Jime  30,  1904,  amount  exi)ended  during  fiBcal  year,  for  maintenance  of 

improvement 8, 793. 37 

July  1,  1904,  balance  unexpended 10, 372.  66 

July  1,  1904,  outstanding  liabilitiea 727. 45 

July  1,  1904,  balance  available 9, 645.  21 


(Amount  that  can  ])e  profitably  expended  in  fiscal  year  ending  Jime  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  l)alanc«  un- 
expended July  1,  1904 22,000.00 
Submitted  in  comjjjianre  with  requirementH  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPKIATIOXS. 

Appropriations  for  this  river  have  Ixjen  partly  for  limited  reaclu^,  i)artly  for  the 
whole  river,  and  partly  for  this  river  in  combination  with  others. 
The  appropriations  for  this  river  separately  and  for  reaches  (»f  it  are  as  follows: 

June  23,  1874 1^50,000.00  '  June  3,  IH^Mi $22,000.00 

August  14,  1876 10,000.00     March  3,  1899 14,815.00 

March  3,  1879 10,000.00     June  13.  1902 22,000.00 

June  14,  1880 20, 000.  00     May  31,  1904,  allotted  from 

June  14,  1880 5, 000. 00  i      appropriation   for   mainte- 

Warch  3,  1881 8,  (XK).  00  ,      nance  of  river  and  harbor 

August  2,  1 882 (>,  0(X).  00         impn)vem(»nt,  act  of  June 

August2,  1882 4,000.00  '       13,  1902 "...       7,100.00 

July  5,  1884 35,  000. 00 

August  5,  1886 18,  (XK).  00 

August  11,  1888 25,000.00 

SeptemU-r  1 9,  1  S<H) 30,  (KX).  00 

July  13,  1892 75,000.00 

August  18,  1894 52,000.00 


Total 413,915.00 

Expended  to  June  30,  l^KM..  403,542.34 

Balance  July  1,  1904. .     10, 372. 66 
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mid  li'«l  liii*  hiiiiic  iiiiiHlclivcriii^  Ihixch  orpiitOHinado  of  l-inc1i  plank  iiayiiiira-^irii 
M|iiiiii- 1  rur-r-  i-irli«iii  wliicli  H't  iiiHidf  the  |KTforatwl  ^njiit  lx>xi?»,  thf  <il»jtt-i  U:Li: 
iiiliM-i   it  fiiliil  fiiliiinii  III'  ^rniit  alwtwtotlie  lowvHt  vt)iili4  in  the  niafr  ui  n^n. 
whiih  ii  \\:i>  ilif-iii'il  In  ruiiMilidatoiiiti)  concrete.     The  >?n>iit  lioxes  were  ff|  ji!v- 
iiiilih    I.,  iii.-iiii'  Mm-   U'j-i  jMiK'-'ililc  (listrihutinn  of  tlie  ^nmt.     The  «nall  'leii^'-rL: 
Imim-.--  nil  ilii- iii><iilc  III  till' ^rniit   Imixi'h  were  nlnjrteiieil  from  time   to  tiint- a- li- 
Miiiinhiiu'r'  ^<llll\^^l|   I  he  ri>c  nf  the  ^ront  in  the  riprap,  and  were  H(llnetinte^<  il-««!  ar 
Mm-Iiii  '  hi  I  Imiii  n  lnil«h  i»l'  jirnut  junt  ilclivertMl  and  ny  wave  action  thn?*  pr»-iu>': 
iiinxr  the  ^iniii  ;ih  iiir  fmiii  tlu'  lu'rff )nittHl  iH)xeH  as  iHiKHihle.     Tlii!<  waj?  pr■tu^■; 
illllll■•  r— jii  \ .  a>  nli«-rrv:itions  \\  lien  tlie  crih  wa*»  imniixNl  out  nhoweil  the  tP-ut  »  *: 
I  mix  u  tiirhr-ilr|iies>ioii  lH'tw<H'n  two  jTMnt  Iwxtv  10  feet  afttirt.  ei]ual  to  a  8*loi*-:  ■^' 
iiil  III  I  iin  10 

IMic  iiialriial  i»»r  the  &;roiit  was  delivere<l  tm  Inirirei?  alongside  the  work,  ani  »>p 
ini\i-.l  Ml  lMirht>  ni  niic  l»:irrel  Tortland  cement  to  two  )iarreli<  i>f  ssind.  ihi- !At>r 
Im  ini:  I  I'liUiud  iioMi  the  lixcr  Kink  aUmt  :UK»  fi*et  1k*1ow  the  W4irk.  Fn-in  :--.r: 
M\  inrii  x\«ic  tiM-il  ai  a  )h»\  iiiixim;  with  h(H.'?<  and  the  mixing  was  ki'pt  uj*  uiiT:.  :):• 
l».-\,-  and  hall  l»iiMi'i>  wcic  thoiouirhly  clean  «»f  ^roul.  The  Kind  antl  ivnit*:jt  »'^ 
ii5-i  niwc.ldiA  ti»  a  imitiTiu  i"»»lor.  Water  wiis  ohtaineil  fn.»ni  the  river  l«y  j^rvrr: 
I  \»*  Uu'\  l.Mn-  I'liiupN  iiml  the  i:n»nt  was  maile  exittiiincly  thin.  .\l»«»nt  \\  ■^"*''* 
s\':.'i'\\i  \\%w  i:m  d  jti  ciszlit  hi»ur-da\  laN-r.  y<i\A  !V»r«'U  l!ie  irront.  which  iiii  !u:»-» 
.1  .i*si  :'.:-.'..i;i'.i;  I'lai!.  !  !i>  ar.d  U«\<s.  t«l»Tainnn:  Nindin«ni  il.i*  hank  -"^i"'  ie«rt  ^•■.- ■ 
I'u  w  ■'.  \  ,\'iv;r!'.!  '.:.":"  i!:c  x\ ar\l;  'i;m*  t»n  t»'i'i'r  The  "pi'^^ite  ^^ank.  ••ae-fi-Tirrl.  i--'^f 
Aw.w  ..-  \\k".  A^  \\\i- i\<:\'.A.  \\  'N  .■:  !'.:'.\:n»:  a<:d  : '.acinj  :i:e  irr.'ni.  A:  :he  >•  «•• 
.'   ,    ■'.•.;■•.  .1,  :-.:.i..\  '.v.'.\i\i  :wk-  !i»  !!.t\v  :virre!>  jvr  .:a>  "i  1-:^::.:  h-':r>. 

**  :   \..*:.>:  .'t  '.!  X    .I'v-  ^\  Vcav.  Tx- v".-ivv  *^A  r".'    :r<.^::-  i:.e -j.»-:"    :uj".k-    ir-'j;: 
.'  K    .  •   .■   ,  .'.    ;•.■.■..•.  .  ■   ■::  V  -^••.:-.  uav  <  :^v.i"  r...:'.j  t*^  :i.  ''.'•  -a:.-:  «•;▼->.  tcie-  ::..  -m- 

,;    »*.•  ■.   .■■.x\*^-    ■.  '^T.  ■:     '.  :*.  \c:-:  :••«■  t--^:*.  . :  *:r   ::  :•"  :::  ::.t  kt:'''.  ATt-:  i^trr  :•  a«' 

.-  .  ,•   ■..'•..■■      N-  ^  .   i  .■      :     "^  :  •-■  '••■"■-     "■■  ■•* ■   '-  '"^  jr  ~:  Tiiff  j.-:'-:*^ 

V     '»       .  >   ■  .;.\  .  ■   ■.■       V  -.  ^-   -:  >.v.  ■  -••.  :'~.  •-..T-i::  -  ?*-i-T^rn.'»-r  4.  ar-: 

■    .-  ■.  :  ■    '.     ■■ .    (*  >        .:  A  -itr-  z^  '.--At    '.rv-'.   :•:'-:- 

\  •  _        •  .»    ■       ^'y  .    -        *    i  J.*  ^  ■'   i"  ' '-    ■   * T*"  "T'l    c  *   -    n.  ■ 


1  _• 


■J 


k  i." 


•'  k. 
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'jni.' 


tlif  ItiwiT  ftii|  •.!  till-  LlMi-fiHii  rriliiiii«l  •■xli-ii'liii',;  •(••\tii»lri:iiii   l*«ii  t'lf-t.  .iii<i  .1  •  .iri'iii!l\ 

ii.i\«tl  I'.irik.  rill-  Liki  |iii>t  i-rili  i«  |i*iiiiiif<l  iMi  (••.IIX4-  :^*r.i\i|  1  <■■«•■  (•■  >«  I  !•••  k  ••? 
■  iM  Mt-r-.  .ii.il  li-.i\i*«  till*  |i*\\«-r  i-ii'i  i»l  ill!  ;iliiMiiii ut  al  aii  iiiiL''«  "f  ii'^'ij"  1''  .  I"! 
l*iM  III:*  Mil-  irriiij  i-f  till-  !>.iiik.  m  lih  li  m  i-<|i>«>  ^iMih  u  h.il  Irnn-  tli«-  L'<-ii''r>i!  •  ■ -'ir^"  ••!  iKi* 
ri\*T  .iT  liii-  |».iit:  \||  (III*  tiank  1-  :;r.i<liil  !••  .1  **!-<|x  •>{  I  ••11'.'  ai.  i  !.•■  |>.i\m..' 
••xti'ii'i- !••  lilt- (<•!•  ••!  tl:i- f  >aiik  Mil- iiiatlri-o  \\  lil  a\i  i.ik'^'  1<Mi-*Tmi  \%  i>iili  .ii.<i  u.i- 
|i.irtl\   !.i«t-ini   aifl  jmiIIx  a  \\i>\iM  lual 

Tilt-    il»i-ii;i'   -t.ir!»Hi   i'\r.i\all<>ii    !'-l    tin-    i-ri.ti-i  fi-in  .  rili  "^i-pliinl"  t    ».  .i-il    ■<!!    tin 

•  ■'•til  till-  •  ril>  w.i"  l!i>;it«il    mill  p'>*-i1i'>li.  IT  )i.i\:iil'    Ixi-ii  '••nit  in  iimii-T  u.i'i  r  — •n-i-  .!•- 

taiii  •■  aU  -.••  f  lit- ilaiii        Till*  •  III*  wa-  liiii-liiil  *  >•  fi-U-r  !>>.  .tiiil   .ii!(l. 1'  M>-'k  .ii.-i 

Uiiik  |>ri>ti*i'1i<iii  In-|ii\\  till*  aliiiliiiiMit  \%.i«  •  •■tii|ili-Icii    U\  tUhAmr    ;!.  fXiij-!   tIm    |...r 
fpiii  iiiiMif!iaTi-ly  ai  till' :il*uiiiiriiT  w  In-ri- tlii' Uii  k  fi'!  \\.i«  rii>i  %•!  riti>)ii|        \  .•!•  .it 

•  li-ai  ••I  till-  liai  k  till  \%a-  ••lilaiiii-<l  fT«ini  I'n-  liarik  a  I"  \f  ihf  a'lMliiit-i.T.  .t  In  i')-j  -i-  «ir 
atiN- !••  v\  I'll  II  lltf  ri\i-r  at  Ili.i1  |NiitiI.  .mi<1  tin  1>>iil'  Ii-i'iI  Iihi  t'l '«<hi  fit  1  "..i.!!-  ifn 
«!••!  k  -  •iin-M  !i.it  I  ••oll\  aifl^JiiW.  riir  l>.ii  k  li  1 1  U  .|x  titia' h  • -irnl'li-li  •!  jiiiiiiiUr  In, 
uihl  alt  lli«-  |>.i\  inj  .faiHiaiv  *•.  1'*<>I  Tlii-  :!:■  iii>li  <•  tin-  liw<i-  iiifi  |<a\ii.j  "iiri.ri. 
:iiii|  I-  ft-aih  till  la.-t  -laN'  u}">ti  \%  Im  li  \%i>rk  Ma-  >ii>!ii-  ••11  I  ••!  k  atxl  h.uii  \<>  1  |-r<i|N  r. 
till*  ijani  )ia\  111&;  )n-i-ii  i  •>iii|>li>Tr>l  :ii  tin-  iiii-aiitiii.< 

*  ,'.■     ..;,/../  ..■  t   ./.I  .,    ir.-.ii    .'.^.   f..   'I..J-.  rill-  ••IIJIIl.il   'l.t'ii.   .VJ\   |f«  t   l<«lii:.    **■'-  a  r.M  k 

lilli-«l  tiuilN'r  I  nil.   l*«-t>Nii  liax-.  \%-lli   t\\<i  *«  |in<I  ^li-it^  aihl  a  I'i-Iim-i  .i|iri>ri    tin    1«-|>  ■  t 
tlif  l.itti-r  In  Mii^'  .iUiiii    1|   !•  •  r   a'>->\i-  rxtn  ini-   l<>u   u.iti>r  .iii<i  Ma-  Nuilt   m    I'mi'.*       It 
H  ,i«  ••r-li  ri-«i  I  li.i.iji-*!  t--  a  1  ••ii   t   -l-'ii-  ■lam   .iinl  tlit*  1  liaM^'i    ^«  i~  ni.iiji    f«  T%\ii'ii  *«i  ;■ 
|i-iiiU  r  -'•  aii'l  •  »■  Ii-Ur  7.   I'"».i        Tht-  tw--   *»  I- •■ -t   •■ti  j-*-  \%i-fi-  f.-in  i'ti!  aii<i  irn-  [••  r-.f 
aiifiiii  »•  t."\  t  .1  w  }ii-ri   aU.\i-  i-li'\a1p'ii  l.'7"»  *»        I"!  if  limlit  '  .i|.»    ij  Ha-  r*  |>:ai  1  -I  l-\  ■■in- 

•  •I    k'f-t^'  I  I  Kill  ?  I  S-  t|-|T,;»   I',  .ft  I. Ill- 1  «  1  !iii-Mt.    Ilif  IlilxTllIi"   N-|tjj    1      :•     "i         I  h, ii,T   ,.t 

tht-  ^l.iaT*   •■(    Hali'T  i«liiii  rlif  IV '-rk  \\.i">l<-hi'.  it  \i.i-  ini  •  *^.ir  \   t<- •li-|M—i?  n.i—f  ••!    tin 
■^■iii  ri  fi-  :!i  w  alt-r        Phi- •  ■•tn  fi-Ti*  .ipriii..  1  ■•ii'a'inifj  '•?  I  iii^  •;>    \.iri(«>'|i     '.• 'i  Ti-     i.ir 
iitfi--  .'■  !•  •  I  Ml  Till'  kill  -^.  till*  f'>|i  fli-\ali--M  U-ihj  'jr^  *«       I'arl  ••!    it  :«  -I-m  i  :i\  •>ii  tI.i- 
I'M  tiiitlN  r  .i;-r-  •(.    .iii«l  \\  lii-ii- tin-  api> 'ii  li.i-l  r.i:«i  ^1  aii<i  tin   IiiiiIm^o  >i.|i|  Ui  n  i*  iii-\  •  •!. 
till- i-iiiii  nil    i->iirii-t!\  iiii  llii-  ii|ira|>  lil!:iii;       'Dm- l-^- «th  k*.  ii)"'ii  wliirhMir  -I..|.t< 
liiiil"  r-  Ti-t.  .in    H>  'jji    -lia|M'  |  aii>l  .iFtf  tH->l<li-<i  111  tin*  •   'ni  n-fi* 
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l^'llii-nt  ii''".\    \\  .1-  |i"ill-    :      ■  1..  •■  t     I,     ..    i;i|'    :     •    .1   1-  :   .    .  W  I  .■■•'.     ■ 

wall  I     !■  j-  -  Ml  11-  -  tj     -    t    ■  M  r    •  I  •     ).. .  •-     f     1      ..■•     .1  ■;.'■?..  I       ;■   ,  •      ;■         1     ■      .;■;■ 
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HK-k  was  ])hi('<Ml  iijK)!!  plniikH  laid  <»v(>r  the  alternate  iiem,  leaviiiK  C'very  otlitT  ]*r, 
opfii  :iii<l  roady  to  U*  lilled  with  i^Umv  an  wnm  an  the  Hinkiiiy;  ur  weijenlirm  of  ih*- 
cril)  nhonlil  U*  coiiipU'tiMl.  Tlu>  drtnl^c  had  h)  iiiurh  iiiatorial  to  move  in  tli«*  i-iit  f-r 
tht' dam  (partly  Hpoil  bank  trmii  the*  almtment  cxcavatiun)  that  uhe  haxi  to  pilr  it 
up  hi|;h  oil  1)oth  the  upi^T  and  lowiT  fliden  of  the  nit,  and  much  nf  the  <*xf«vai*^i 
material  had  to  he  hanclli'd  K*v<*ral  timen.  Ah  ^i'nerally  hapfiens  in  i\i-i*\>  di^in;;  ■  > 
fe4't ),  especially  whfn  the  material  is  waste<l  in  hanks  along  the  cut,  thert'  wa«  i->n- 
siderahle  variation  in  the  elevation  of  the  l>ottom  of  the  exca^-ation,  <Iii<*  |iart]y!>> 
material  Hli<liii^  hatrk  and,  in  some  ejifM*H,  to  iMjwlders,  t<.K>  lanj^  for  the  drv<It!i*  i>- 
move^fltiekin^  npalx'Ve  tlu^  level  of  the  Itottom  rut  elsewhere  l>y  thednil^  thmujrh 
the  gravel. 

In  order  to  prevent  the  dam  from  aH8umin>;  the  shafM^of  the  ])ottoni  of  theexi^avi- 
tion  it  w;u4  decided  IvefonOiand,  from  careful  Houndinp)  taken  I M*fon*  and  after  tli*- 
crih  was  in  iHtsition.  to  what  <lepth  the  crib  hIiouM  Ix^Hunk,  and  the  liei^ht  of  timlrr 
re^ulateii  accord iii;;Iy.  In  sinking,  the  crib  wan  kept  level,  ho  that  when  it  Mrmk 
iNittoni  it  woiiM  strike  tir.->t  at  the  desin*<l  elevation,  and  not  down  in  Honu*  <leprv!«*i>fl 
to  wliich  the  balance  of  tfie  crib  could  not  1k»  foretnl.  Another  reaaon  for  taking;  can- 
to sink  the  dam  level  WiLs  that  it  \a  next  to  im]>o88ible  to  reach  Ixittiiin  ami  wei^rhta 
crib  so  it  will  b(>  on  line  when  comiiletiHl,  unle8H  kept  level  when  thinking.  After  tlir 
crib  had  lH*en  wi^ditiil  on  the  hi^n  iMjints  until  it  woul<l  nink  no  more  the  |iensiii>t 
wei^ditt^l  were  ahiioHt  entirely  till<*d  with  riprap,  after  which  the  riprap  ived  t« 
weijiht  or  sink  the  crib  was  thrown  into  the  already  almost  filleil  IH*ns,  tne  planks 
over  the  alternate  {mmis  removed,  and  the  timlier  work  ri*sume<l.  The  lining  up «>! 
the  cribs,  of  eoursi',  was  a  simple  matter,  the  transit  l)ein>;  neeeHKary  <»nly  to  iset  a 
fi>w  points  ac(*unit4*ly  set,  after  which  the  Imlance  of  the  lining  up  waa  ilone  v«'n- 
satisfactorily  with  the  eye  and  the  <'arj>enter's  lines. 

******  « 

The  last  H'ction  of  the  <lam,  however,  was  far  from  ))eing  an  onl i nary- ease,  aihl 
^ave  more  troubU>  tliaii  all  the  rest  of  the<Iam.  Thin  section  was  the  elosi'n^rone  aii'l 
was  70  feet  lon^,  and  the  iNittom  over  which  it  was  built  varii*<l  from  5  to  i^I  fift  in 
depth,  the  variations  Inmu;;  due  alm(»st  entirely  to  the  lanre  pi4H*e8  of  the  oM  tim- 
<rct«*  abutment  which  WiU»  destrove<l  by  l>eing  flank(.-<l  thepeason  before.  Can^fnl 
sou n<linp4  were  taken,  and  the  criU  built  to  suit  the  Uittom  as  ni*arly  as  ]K)»iil)Ie,  but 
as  the  lar^^t'st  ma>s  of  nuicrete  wafl  near  the  <lownstrt»iini  wall  c>f  the  dam,  thii*  wall 
had  little  supfHirt  from  interior  tindx'rs,  and  to  strengthen  this  wall  a  eril>  20  la  i^ 
feet  in  plan  was  sunk  just  Im*1ow  this  section  of  dam,  the  top  of  crib  lK*ing  at  Muir 
elf  vat  ion  as  the  apron  and  the  foundation  Ih**!  alKiut  the  same  an  the  dam.  Tho 
(•rib,  howrvt-r.  s«'tth"«l  in  very  ^tjumI  shape,  there  In-in^  not  over  ♦>  inch<^  diff(>n-ntv 
in  tin*  elevation  of  any  part  of  it.  At  one  point  the  tindH-rs  struck  HN'k  ti>o  himhi.  tlio 
timber  beinij  b)  inebe*"  onto  a  roek  N\hieh  it  was  calculated  it  would  mi>s,  Imt  tho 
liinbiT  \va>  «iit  off  by  dynamite,  after  which  the  crib  settled  in  g«MMl  slia|K^.  Ilail 
this  been  any  but  the  elu-ini:  seetion  of  the  flam,  the  weiirhl  of  rock  could  have  Ut'i: 
uioveil  and  the  crib  pulled  sliL'litly  toward  thi*  abutnu'iit,  but  as  it  was  there  was  n«i 
ienn'<h-  but  the  dvnainiti'  or  a  diver. 

In  putting  on  thecre^t.  slope,  au'l  a]>ron  tindn^rs  the  plan  was  adopteil  of  i»uttinir 
theM- tind>ers  on  in  in-fuot  seeti«in^  -that  is,  coniphMin^  the  ilain  lexcept  slM'<*tink! 
the  upstp'ani  face  i  on  thi*  filleil  In-fnnt  alternate  sections.  The  upstn'am  sl<>|>«' 
tindiers  were  ail  laid  and  toe  naih'd,  the  |'iec«'S  o\er  the  tilh'il  jien*^  driftiil.  anil  tlie 
sticks  over  the  i-nipty  pens  were  then  taken  (iff  and  laid  back  on  the  dam,  reai!\  1>« 
U*  put  in  place  a-  -oun  a-  the  peiis  were  tilled.  The  do\vn>itn'am-slti|H'  tindn^rs  and 
apron  -^tiek?"  wfie  n«>i  hiiil  down  over  the  empty  pen*;,  as  they  diil  not  have  ti»  tit 
elii>e  like  t lie  u|i<>t ream  >tieks.  Thev  weif  ijeli vered  at  thedam<in  10  bv40bvL*  li»«*t 
bariTe"-.  anil  put  in  pla«e  lasTer  than  tlu-v  ctmld  be  driiteil  down.  The  ilei'k*  wen- 
laid.  ;{>  U-tiire  .stated,  in  lo-timt  M-etimis.  in  order  to  rut  down  to  a  miinmnm  the 
ainoMiii  "f  earju-nter  wi»rk  ti>  b(>  drnte  after  all  the  pens  were  tilled  with  stoin*.  I'arT 
of  the  titiiber>  were  placed  on  the  dam  by  <ote}iin  •I'-rrirk  boats,  but  mii<*h  of  ir  w.i.- 
harnlletl  by  raisin::  )»oaf-.  e. in««i>-tinL:  .iut««idi"  of  tl  e  l^at  it-^elf.  of  a  ti\ed  inilinetl 
tiniln-r  reai'liiiii:  7  or  s  ii-it  U-yond  the  bow  of  the  I  mat  t«i  a  heiirht  of  l(»«»r  l"J  f««e! 
abi'\  e  tin'  w  at«r.  a  w  inilla*—  anil  a  sheave  at  the  end  of  the  biMint.  Tw  i>  of  the  littli- 
biiat-  wi-M'  u-iil.  i.neab"\e  and  one  bi'luw  thdlani.      The  boat>  wt-n-  l?by  lo  by  40  iii-t. 

IVaniitiir  timber  for  the  .'iHii Hit  «.ertion  of  ilu*  extension  was  bejun  <  >cti»U'r  7.  The 
tir-t  HHi-i.iiit  -ecti.iii  wa-  ?-w  um:  into  jMisition  in  \t  tn  the  ni-w  abutment  at  ?>.  l."»  p.  ui.. 
<  >it.»l'er 'J  I;  the  Sfi  iiuil  liNi-i'niit --eetiMn,  «»n  till' >'^ih.  and  the  ^■lll^inlr  M-ction.  7o  ftn-t 
li»n_'.  at  .'i.^lo  p.  ni..  Ni»\endM-r  :>.  All  Iniminu'  po*«-ible  wa-  •h-ni*  <»n  the  yanl  iH-inre 
tin-  roii^truetion  ni'  the  dam  war*  •'oinnn-need.  The  tilliiiu'  oi'  tht*  dam  with  !>ti>ne 
and  aK'»  the  »-ari»enier  wurk  wa*^  cnnipli'te'l  NuNeUiber  IM.  and  the  water  In'kran  nni- 
/j;/»::  iiMT  the  dam  at  n«Hin  on  NoveiidH'r  *JS. 
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Miw-t  iif  till*  Kii'k  till  HiL*>iliiL'  )•>  i)m- ilipiM  r  •In-ilk'i'.  ^*nx  flu  ••niiiiri- i««'l  li.iipl!t<i 
finiti:ililv  Mil'-  (■•urtli  III  il  <  Mil  >>ii|i--iiiiiii|i  >«  iiM  \i;i«  !!««■•  I  M  itli  .1  ia|ai-ii\  ••(  '•<i  •  iil>ii 
\Hr>t«.  hihI  .il->i  M-Vf-nil  tlaf  iMuit-.  I  li\  L'n  li\  |i>ii  fi^  t.  wlih  h  ut  ri- uiil><.fli  •!  \*\  U-tli 
«i  IN  nil  II  mill  iriiii  'M  ni|H'r-  li.iiiilli-il  \*\  w  iiii-iii-«  iiii  a  •!•  r  in  L  I  •••.it  In-|i>\i  iIp  il.t-ii.  \>- 
lh«' rii^'iiii*  li.iil  Ii%i*  i^iiK'li  htMiU.  1\%<i  M  r.i|M-i^  I  oiiM  I*-  u<ir  kiil  ;it  t.in  •  '\'\:*'  iir-l 
li:ii  k  till  Mif*  |il:ii  •■•I  NiiM-iiiU-r  1 4  ai.il  tlir  l.i.«i  l*ii-iiiiUr  17.  Hl->iit  nmi  \.ii>I»  i^  r  >lii\ 
i**-iii'j  iil.n  «-«l  M>i-1  !•!  tlii-  liii.i-  tlii*\«failii  r  w.i-  l>ttii-r  •  -iM  an*!  \«  iii>l\ .  iii  ikm^  l)ii« 
t>art  ••!  till-  M«>rk  t\i  •vilitijli  nin  ••iii'xrtaMi- .tii<i  Iri'i/iiij  ••ut  iii.tii\  iii   tin- ii.tn 

/*  V.' f  >.M  ■ .  1^*.      A-  tl M  :il>iiliiiiitt    i\.i-   I'lUii'lfil  iiii  |iili-.  aii'l    a-    it  uiui    tkiI 

ri-iii>i\i-ii.  il  uii"  ili-fiiii-il  iii|\i*^ili|i*  III  •••iiroiiihl  till*  •!••»  ii-tn  iiiii  i-ipI  >■!  lln-  ^tnii  tun* 
ri  iii.iiiiiiii'  uilli  a  r>ii'k-lill-  •!  ■  ril>  !••  pn  \i-iit  i«ii\  |Ni««il<|t  iiiii|i<r^-i»iir.  Ttii*  ■  r-.li  Ma- 
l.->i|i.i|Mtl.  I'll  tfft  Willi',  rj  itt  I  liini;  M|i  uiil  <li>u  II  ^Iniiin.  uii-i  4*i  ••n  tlii-<>t>iir  :iriii. 
<  III  fill*  ••flit  r -I'll- III  lilt- iiiil  .iliiitiiit  III  aii'l  iiitiiifiliati-l>  Ih-I^im  Ihi' .Vi  IiwiI  -i-i  tinii  i>t 
•laiii  VI  huh -fi  nil  flu- ruin*  III  Ihi*  niil  ahiilnn  nt  Hinillifr  i  rih  i%u-  hiiilt.  «\li>ih  un- 
JVI  li'^  (  M  iiif  aihl  4'J  lii'l  loiiL*.  lli'i.- •-ii1ircl\  iiH'iii-Mi::  \\  Mh  •  rilv  ihf  lii\«f  r -I'll- ••(  lhi> 
tilil  alMiliiii-iil  •III  I'lli-?-.  Till -I-  I  iil<-  «%<-ri*  all  l>iii!iilti|  nii  ^ra\il  ainl  lx>\\Mi-n«  :it 
var\  iiik!  •i*'|'ih-.  till-  Ih-iI  Ih-Im:;   intl  ni  •liTMi-k  Mniii'  aii<l   Uiu  Mfi»-  I<hi    lar^i-  f<ir  thi- 

•  •miii:*'  |»-«'l  !«•  iif\i-.  aii'l  axi-niL't-'l  i-rnlmhly  *i  li-i-l  Inltiw  lAtn-iiif  l<iu  watiT 

\  i-iirxii-r  i-rih.  aUiiit  L't  )•>  >•<>  h-fl  in  |»l.iii.  xia**  hiiilt  lifl<i\i  tln'ilaiii.  iii-xl  !••  ihi' 
iii'M  al'iitiiii-iil.  I"  i>Mvi'iii  |N— ih)c  M-iiiir  Iriiiii  nvrrf.itl.  fh-  \>*  a  liirlln  i  |>r<>iiiii  >n 
III  thi- •lam  (•!'.*  i  iiiiii-  \.ir>i"  ••(  l.iij<-  lii-rrifk  ^t••llt•\la-  IiI.iiinI  U-Ium  ihi*  i-rih- ali«l 
a|ir<*ii  ■•J  titi'  il.tii)  at  *-mi  h  ]<'>iiii«  :i*<  \\a«  tliiiiiirht  U*  In*  iiMiof  -iil>jii-t  X**  altiii  k  Thi-. 
till*  l.i-l  Miirk  ilirv-illv  nil  iIm- ilaiii.  w.i"  t  •niiplcliil  I ^'i-i-Milii-r '.*■».  I'<ir( 

llff-t'   *  ?■' f ■". ..  i.  .;. ' ff .       'I'hf  liiMiT  L'ati'o  \%liii  II  lia*l  U-i-ii  Uiill\  M  ri-iii'liiil  •Innii;* 

■  <ri-«hft  -•  •iia:Ti  r  lin- ai'iitni*  iii  ua«  tlanktil  in  I'Mt.;.  uiti'  r>  |iainM|  in  \iiu'ii*-t.  I'^U 
A  iiifolli*  I  •■ffi-rilaiii  W.I*  ti!M>«|  aiiil  ll.f  |iit  |iniii|itil  i'lil  li\  a  loiin  h  i  iiitrifii;.':!!  pniiip 
Si'Vi-ml  fitl  I'l  ■"•I*  Miihi  i|i'|Mi*i!  •|f|.i\i-«|  fill*  wtirk  i-i»i»^»ii|i'r:ihl\ ,  hiit  w  hi  ii  ih:-  w  a* 
tiiiallv  n-iiii>'.f*l  till'  ri-i-air-  wi-ri- ^^Nin  in.i  li-  Tin-  li^wt  r  tnnlN-p>  nf  U<!h  lm'*'*  ha^l 
l«fii  -n^iji-i  till  li'oiiih  L'ri-al  ]>ri>*nii'  ihal.  in  *|>iti*  i>f  tht*  iiiiiiii'rniio  {••n^^itiiilniat 
H-iiM  h  I- -It*  \i  III!  !i  |M«»fl  tlinniL'h  ail  limit  I-  iii*ni  \**\»  !••  iMilTtmi  ••}  k'ali-.  th«  \  hail 
l«-<«  II  oiipln^Miotii   Ihi.r  •iii^.'ii.al   )->">)Ti->ii<>.  i-ai  h   liniin-r  It-iiii;  a  litlli- l.irlhf-r  il«»\%  n 

•  1n*aiii  than  lln- ••t.i-  IhI.-w  ii.  ii->-.i!i:riu'  mi  a  •H-rii-'' nl  •{••{••i  nii  thf  ii|n.lri-ain  •nh- kI 
thr  ir>l«' l'>r  a  lii-ijhr  •>!  oixi-r.il  |i«t.  i-at  h  ?*li|i  havMikTa  li>  iinh  riM*  an<l  •■in-  hail  In 
iiiiiihtria<l  1)  f -!•  Ii'i  t  I '•.  ui  If  |iir<i*l  Un  k  )iil<>  |»>-iliiiii  li\  ja^  k*>  .iti^l  Tai  kli> 
mtlimil  tukuik' II'' •.Mti  -  •l••^\  II.  I>>ii  it  \\a- iin|*->— 'i>ilf  tn  laki*  all  till- l«i-!i<l  ••III  "I  tin- 
Ipitt*.  aiii|  al^hnii^ii  tl.»-  J. Id—  .ill-  I't-MiL'  n-i  •!,  tin  ri-  i-  iiH>ri-  Irakaj^'t*  than  thi-n-  «i  ••'iM 
In*.      Nf»  ••■iiriuil  i-.i-tn,-j-  wi  u-  |>Mt  jn.  li M  i«ni"*  Ih-mil'  hriiki-ii 

>i/A"       Till  ••fl*  -t  I  Ml  lull-*  Ml  ri   •{•  -.jfii  <l  Til  prf\i  lit  i-r<i-iiin  li\   hicli  uatf-r  •■!  iht-  Inu 
|[r«illi<l  aUiiit  xni-  i.a  I   nrli-  Im-  k   ••>   tin-  aluiimi'iit.  .iii<l  ari-  thn-^-  in  iinmU  r        I  hf 

Iiriliriful  •■III'  {••!!--it  -  a  •  ••-i!il\  i<>.i'l.  i-  I.imni  |ii  r  in  li-njtli.  an-I  loi.-i-t-  xl  .t  Wi-ii- 
ai*l  |i.i\*-im'i.t  !••  ti  •  T  w  .<!•  .  t),,.  ,i..\i  I -.•ri  ,i!ii  IJi'^il  U-iiik:  lanl  nti  a  •l-'<k>  •  Iai>r--! 
till*  l«-*l  |ir'<>'i  •■^•T.iiii.i'  •!•  in  I  In-  \  (I  :!i  1 1  .  th<  t-  >|-"  xf  \i  hli  11  Wt  li  iiih>\\  i-t  !•■  |-T>'ji  •  I 
i|i*i(i  n*tri-am  I'M'il  U  1"\\  tln-i-iji  •>!  iIm- p.r- r-'j  mh  inp  iif  (hi  |ia\i-nii-r!t  a  *•  iih  h 
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ro<rk  wa8  plactnl  upon  planks- laid  over  the  alternate  pen?,  leaving  every  other  pen 
upon  and  ready  to  l.)e  lille<l  with  htonc  an  noon  a»  the  t^inkin}?  or  weij^htin^  of  the 
cril)  should  l>e  conipletiMl.  The  dre<lge  ha*!  no  much  material  to  move  in  the  cut  for 
the  dam  (()artlv  s\k>\\  ))ank  from  the  ahut men t  excavation)  that  she  had  to  pile  it 
up  hi>;h  on  lx)t}i  the  upper  and  lower  siden  of  the  cut,  and  much  of  the  excavated 
material  ha<l  to  be  hamiknl  several  timen.  Ah  genendly  happens  in  <leep  dig^ring  (18 
feet),  especially  when  the  material  is  waste<l  in  banks  along  the  cut,  there  was  con- 
siderable variation  in  the  elevation  of  the  Ixittom  of  the  excavation,  due  partly  to 
maU^rial  sliding  back  and,  in  some  cases,  to  l)owlders,  too  large  for  the  dre<ige  tii 
move,  sticking  up  alxjve  the  level  of  the  l>ottom  cut  elsewhere  by  the  dnxlge  through 
the  gravel. 

In  order  to  prevent  the  dam  from  assuming  the  shape  of  the  ]x)ttom  of  the  excava- 
tion it  was  dectided  beforehand,  from  careful  soundings  taken  In'fore  and  after  the 
(•rib  was  in  ]K)sition,  to  what  depth  the  crib  should  be  sunk,  and  the  height  of  timber 
regulated  accordingly.  In  sinking,  the  crib  was  kept  level,  so  that  when  it  struck 
lK)tt«)m  it  would  strike  first  at  the  aesire<l  elevation,  and  not  down  in  some  depression 
to  which  the  balance  of  the  crib  could  not  be  forced.  Another  reason  for  taking  care 
to  sink  the  dam  level  was  that  it  is  next  to  impossible  to  reach  bottom  ami  weight  a 
crib  so  it  will  l>e  on  line  when  completed,  unless  kept  level  when  sinking.  Aft^r  the 
crib  had  been  weighte<i  on  the  high  points  until  it  would  sink  no  more  the  jiens  not 
weighted  were  ahnost  entiR^ly  tilled  with  ripra]),  after  which  the  riprap  used  to 
weight  or  sink  the  crib  was  thrown  into  the  already  almost  fille<l  P^ns,  the  planks 
over  tlie  alternate  pens  removed,  and  the  timber  work  ret?umed.  The  lining  up  of 
the  crilis,  of  courwr,  was  a  simple  matter,  the  transit  lieing  necessary  only  to  get  a 
few  point,s  jiccurately  set,  after  which  the  balance  of  the  lining  up  was  done  very 
satisfactorily  with  the  eye  and  the  caq^enter's  lines. 

******  Ik 

The  last  sectirm  ot  the  dam,  however,  was  far  from  being  an  ortiinary  cas^e,  and 
gave  more  trouble  than  all  the  rest  of  the  dam.  This  section  was  the  closing  one  and 
wa.**  70  feet  long,  an<l  the  lH:)ttom  over  which  it  was  built  varied  from  5  to  21  feet  in 
<lepth,  the  variations  l>eing  due  almost  entirely  to  the  large  pieties  of  the  ohi  con- 
crete abutment  which  was  destrove<l  by  l>eing  flankeil  the  season  before.  Careful 
soundings  were  taken,  an<l  the  crib  built  to  suit  the  bottom  as  nearly  as  possible,  but 
as  the  largest  mass  of  concrete  was  near  the  downstream  wall  of  the  daiii,  this  wall 
ha(l  little  8ui)i)ort  from  interior  timbers,  and  to  strengthen  this  wall  a  crib  20  by  65 
fe<»t  in  plan  was  sunk  just  below  this  swtion  of  dam,  the  top  of  crib  being  at  oime 
eh'vation  as  the  apron  and  the  foundation  bed  about  the  same  as  the  dam.  The 
crib,  however,  settl(»<l  in  verv  goo<i  shafH*,  there  being  not  over  6  inches  difference 
in  the  elevation  of  any  part  of  it.  At  one  iKjint  the  timbers  struck  rock  too  soon,  the 
timber  being  10  inches  onto  a  rwk  w^hich  it  was  calculate<l  it  would  miss,  but  the 
timlwr  was  cut  off  by  dynamite,  after  which  the  crib  settle<l  in  gocnl  shape.  Had 
this  lM*en  any  but  the  closing  section  of  the  dam,  the  weight  of  rock  could  have  been 
moved  and  the  crib  ])ulled  slightly  toward  the  abutment,  but  as  it  was  there  was  no 
remedy  Init  the  dynamite  or  a  diver. 

In  putting  on  the  irrest,  slope,  and  apron  timlx?rs  the  plan  was  adopteil  of  patting 
these  timbers  on  in  10-f(X)t  sections — that  is,  completing  the  dam  (except  sheeting 
the  u])stream  face)  on  the  lille<l  10-foot  alternate  sections.  The  upstream  slope 
timbers  were  all  laid  and  toe  nailed,  the  pieiies  over  the  filled  i)ens  dnft^,  and  tne 
sticks  over  the  emi)ty  pi^ns  were  then  taken  off  and  laid  back  on  the  dam,  ready  to 
l)e  put  in  place  a.»<  soon  an  the  pens  were  tille<l.  The  downstream -slojie  timbers  and 
apron  sti(!ks  were  not  laid  down  over  the  empty  pens,  as  they  did  not  liave  to  fit 
close  like  the  ufx^-tream  sticks.  They  were  delivered  at  the  dam  on  10  by  40  by  2  foot 
barges,  and  put  in  j)lace  faster  than  they  could  Ik>  drifted  down.  The  decks  were 
laid,  as  Injfore  state*!,  in  10-foot  sections,  in  order  t*)  cut  down  to  a  minioium  the 
amount  <»f  carpenter  work  to  l>e  done  after  all  the  pens  were  filled  with  stone,  l^irt 
of  the  timlHM-s  weii»  placed  on  the  dam  by  steam  derrick  ])oats,  but  much  of  it  was 
handled  by  niising  )M>atH,  consisting  outside  of  tlie  boat  iti<elf,  of  a  fixed  inclined 
timlK'r  reaching  7  or  8  fei't  iK'yond  the  bow  of  the  lK>at  to  a  height  of  10  or  12  feet 
above  the  water,  a  windlass  and  a  sheave  at  the  end  of  the  l>oom.  Two  of  the  little 
boats  were  us<h1,  one  above  and  one  Mow  the  dam.  The  lx)ats  were  2  by  10  by  40  feet 
Framing  timl)er  for  the  59-foot  section  of  the  extension  was  l>egun()etol>er7.  The 
lirst  100-foot  section  was  swung  into  p<.)8ition  next  to  the  new  abutment  at  9.15  p.  m., 
<)ctolK»r  24;  the  second  100-foot  section,  on  the  2Sth,  and  the  closing  section,  70  feet 
lonjr,  atr).;^0  p.  m.,  NovemlxT  '^.  All  framing  |5ossible  was  done  on  the  yard  before 
tlip  construction  of  the  dam  was  commenced.  The  filling  of  the  dam  with  stone 
and  also  the  carpenter  work  was  comph'te»l  Novend)er  23,  and  the  water  began  run- 
ning over  the  dam  at  n(K)n  on  NovemlnT  28. 
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Moflt  of  the  l)ack  fill  was  dug  by  the  clipper  dredge,  but  tlie  orange  peel  handled 
prolwibly  one-fourth  of  it.  One  side-dump  wtow  wa«  used  with  a  cai)acity  of  60  cubic 
yardn,  and  also  several  Hat  lx)at«i,  4  by  20  by  100  feet,  which  were  unloaded  by  both 
wooden  and  iron  wrajx^rs  handled  by  winches  on  a  derrick  boat  below  the  dam.  As 
the  engine  had  two  winch  heads,  two  scrapers  could  be  worked  at  once.  The  first 
back  fill  was  place<l  Novemlx^r  14  and  the  last  I)et»ember  17,  alx>ut  800  yards  per  day 
l)eing  placed.  Most  of  the  time  the  weather  was  bitter  cold  and  windv,  making  this 
part  of  the  work  exceedingly  uncomfortable  and  freezing  out  many  of  the  men. 

Pnttectimi  cribx. — As  the  old  abutment  was  founded  on  piles,  and  as  it  waa  not 
removed,  it  was  deeme<l  advisable  to  surround  the  downstream  end  of  the  structure 
remaining  with  a  rock-filled  crib  to  prevent  any  possible  underscour.  This  crib  was 
Lrshaped,  20  feet  wide,  42  feet  long  up  and  down  stream,  and  46  on  the  other  arm. 
On  the  other  side  of  the  old  abutment  and  imme<liately  billow  the  59-foot  section  of 
dam  which  set  on  the  ruins  of  the  old  abutment  another  crib  was  built,  which  was 
20  feet  wide  and  42  feet  long,  thus  entirely  inclosing  with  cribs  the  lower  side  of  the 
old  abutment  on  piles.  Thi^se  cribs  were  all  founded  on  gravel  and  bowlders  at 
varying  depths,  the  bed  being  full  of  derrick  stone  and  bowlders  too  large  for  the 
orange  peel  to  move,  and  average<l  probably  6  feet  below  extreme  low  water. 

A  comer  crib,  alx)ut  24  by  60  feet  in  plan,  was  built  below  the  dam,  next  to  the 
new  abutment,  to  prevent  jH^ssible  scour  from  overfall,  etc.  As  a  further  protection 
to  the  dam  (>42  cuhic  yanls  of  large  derrick  stone  was  placed  l>elow  the  cribs  and 
apron  of  the  dam  at  such  points  as  was  thought  to  be  most  subject  to  attack.  This, 
the  last  work  directly  on  the  dam,  was  coinpIete<l  Deceml)er  23,  1903. 

Rej)ain  to  lourr  lock  gates. — The  lower  gat^  which  had  been  badly  wrenched  during 
a  freshet  s<jon  after  the  abutment  was  fianked  in  1903,  were  repaired  in  August,  1904. 
A  needle  cofferdam  was  used  and  the  pit  pumped  out  by  a  10-inch  centrifugal  pump. 
Several  feet  of  soft  mud  deposit  delayed  the  w^ork  considerably,  but  when  this  was 
finally  removed  the  repairs  were  soon  made.  The  lower  timbers  of  both  gates  had 
been  subjected  to  such  great  pressure  that,  in  spite  of  the  numerous  longitudinal 
1  J-inch  bolts  which  passed  through  all  timbers  from  top  to  bottom  of  gate,  they  had 
been  slipped  from  their  original  jMisitions,  each  timber  being  a  little  farther  down- 
stream than  the  one  below  it,  resulting  in  a  series  of  steps  on  the  upstream  side  of 
the  gate  for  a  height  of  several  feet,  each  step  having  a  10-inch  rise  and  one-half  to 
1  J-inch  tread.  These  timbers  were  forced  back  into  position  by  jacks  and  tackle 
without  taking  the  gates  down,  but  it  was  impossible  to  take  all  the  bend  out  of  the 
gate,  and  although  the  gates  are  l)eing  used,  there  is  more  leakage  than  there  should 
be.     New  journal  castings  were  put  in,  the  old  ones  being  broken. 

SUl)^. — These  structures  were  designed  to  prevent  erosion  by  high  water  of  the  low 
ground  al)out  one-half  mile  back  of  the  abutment,  and  are  three  in  number.     The 

f)rincipal  one  follows  a  county  road,  is  1,000  feet  in  length,  and  consists  of  a  well- 
aid  pavement  40  feet  wide,  the  downstream  12  foot  being  laid  on  a  double  layer  of 
the  best  brush  obtainable  in  the  vicinity,  the  tops  of  which  were  alloweil  to  project 
downstream  15  feet  below  the  e«lge  of  tfie  paving.  On  top  of  the  pavement  a  6-inch 
layer  of  crushed  limestone,  12  feet  wide,  was  placed  to  prevent  wagon  travel  from 
injuring  the  paving.  Two  other  stnictures  were  placed  farther  upstream  at  the  head 
of  small  ** draws"  to  prevent  their  enlargement.  This  work  waa  bc^n  I)eceml>er 
29,  1904,  and  was  finished  January  16. 

General . — Outside  of  the  work  of  the  sills,  the  season^s  work,  beginning  with  the 
excavation  for  the  abutment  and  ending  with  the  completion  of  the  dam,  was  cArrie<l 
on  night  and  day.  Although  the  river  did  not  get  lower  than  2  feet  above  low  water, 
the  season  was  a  very  successful  one. 

It  is  l)elieved  that  the  paving  behind  the  land  wall  of  the  lo<^k  should  have  lieen 
laid  normal  to,  instea<l  of  with,  the  current,  thus  doing  away  with  continuous  joints 
parallel  with  the  current,  as  after  the  last  rise  it  was  notice<l  that  considerable  of  the 
gravel  filling  had  washed  out  of  the  joints. 

Plant  iiAfd. — The  plant  used  is  described  in  the  previous  reports,  but  in  brief, 
the  floating  plant  consisted  of  six  decked  barges,  4  by  20  by  100  feet;  two  derrick 
lx)ats,  4  by  20  by  60  feet;  and  several  scows,  2  by  10  by  40  feet,  all  of  which  were 
built  on  the  works.  In  addition,  there  was  a  dip|)er  dre<lge  with  a  wo<Klen  hull, 
already  on  hand,  and  a  towlx)at  was  secured  from  the  Arkansas  River  at  the  cost  of 
raising  the  boat  which  ha<l  l)een  sunk  a  short  time  before.  The  steamboat  has  bet»n 
rebuilt,  and  coul<l  have  l>een  built  new  for  the  money  8i)ent.  The  dredge  has  hatl  a 
new  hull,  but  this  was  ])aid  for  by  Lock  Xo.  2,  as  was  about  half  the  expense  of  the 
new  hull  for  the  Cleveland. 

The  bank  plant  consisttnl  of  various  hoisting  engines,  Iwilers,  and  derricks;  one 
concrete  mixer,  and,  rcmghly  spt^aking,  about  one-half  the  Imnk  plant  was  on  hand 
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at  tlie  l)eginning  of  the  worlf     Thin  plant  was  common  to  l)oth  Lockn  1  and  2.  uui 
the  expeniM'  has  lx>en  (livi<le<l  as  nearly  tHjual  as  possible  between  them. 

The  elevatioHH  used  in  thin  re|K>rt  and  on  the  plans  are  referred  to  an  sfvumeil 
(latum  and  87.92  feet  has  to  l)e  8u})tra(;ted  from  the  elevations  given  to  ofitain  thr 
('orre(!t  elevation  above  tide  at  Biloxi,  Miss. 

j^  *  *  *  «  «  • 

Recomnumdatton  regardlnq  future  operations. — For  the  reaM>n> 
^iven  in  my  lii«t  annual  report  (Annual  Report,  Chief  of  Eng'inferv. 
1903,  p.  1420)  I  do  not  consider  'this  stream  as  worth}'  of  impnne- 
ment  at  this  time  by  means  of  locks  and  dams.  If,  however,  CoIlg^e^^ 
should  decide  to  continue  the  improvement  the  next  appropriatioB 
should  he  $211,000  for  the  construction  of  Lock  and  Dam  So.  8. 

The  balance  available  July  1,  11)04,  will  l)e  expended  in  completing 
Lock  and  Dam  No.  2. 

Money  statemxent. 

July  1 ,  HH)3,  balance  unoxpende<l $185, 55s.  -M* 

June  HO,  ItKH,  amount  exi)endtHl  during  fiHcal  year: 

For  works  of  impn)vement $120, 0(>5.  .S2 

I>e«8  refundment 1 .  00 

«12O,0tM.r 

July  1,  1904,  balance  unexi)en<le<l 65, 4H4. 17 

July  1,  MKH,  out*itanding  liabilities 4,8;«.a« 

July  1,  1904,  l«lan(^e  available 60.H5S.91 

Amount  ( eHtimate<l )  re<iuire<l  for  completion  of  existing?  pnije*'t 1, 020,  UUO.  IW 

APPROPUIATIOXH. 

March  .%  1899 $160,000.00 

June  (>,  HHH) 150,  (M»ii.  00 

June  \X  UH)2 270, 00i). k\\ 

Total 5S0,  i\\y  w\ 

KxiM'iHlcd  to  June  :i(),  VMW 514.  .'MtV  S:: 

rnex|K'ndc<l  July  1,  1904 «w'>,  494.  IT 


CONTKAiTS. 


Name  aiwl   H<Mn'<*s  of       x„,„r.' of  roiitnict. 
coiitnu'tor. 


Rato 


t'ontrurt       ^y,,^,^     '  Kxpir* 


I 


Koht.      W.      Banjlinirt. 
Bntr>vinc.  Ark. 


7(»    cents    jK-r   (Ubir    | 


l'.K«.  IVHW.  lyiO, 

").  (»<>0     cubic      yanls     7(»    cents    jkt   cubic 
•»lonc. 

.do t;;   cfiitjj    p 

yani. 
W.    H.    Fcrjru'^ni. '•   Lit      '  1  «!(».•_»:«  icct  H.  M.  «»ak     *1.N  iht  l.in")  fiit  H.  M.    Apr.     1      May    r,      Auj:    I'* 

ilc  Kock.  Ark.  tiinlKT.  ,       .     w 

I'raiiiuKmnUTro.i  Liin-    1>.V.».J*.»7 fed  IV  M.  pine     *•  jht  l.(HK»  f.-et  H.  M.    Apr.     ii     Apr.    If.  im. 

ite»li.''Ale\an<iria.  Iji.        tinilier. 

K<l\\in    S.     Ilealev.     Si.      J.rtin  ImrreN  cein»nt      SL'.Tn  |mt  i»arn'l May      _•      .luiic  |.'«      JuJj    \h 

lyiui-..  Mo..-         '  ^L.-hik'»n, 


rraniaLnml»<T('o.(Ijm      i.l.lH^r.  fi.t  U.  M.  pine     fi:>iHr  l.twm  fo  f  li.  M.    I»«c.   :u»      F.»..    l 
ilitlK'"  Ale\an«lna. I-a.        luniN-r. 

.iI/H-k  No.  1.  ■«^:{.0<ni.7r.  I^M-k  N'o  j.  <.i7.(»H).n.  Un-k  \o.  ::.  <M..-m. 
'•Kxtenxion  for  a  n'a-onalilf  llnie:  «-<iiiiplii«-i|  <ht.  jii.  p.ni;;, 
••  KmerK*'"**y  e«»utiiu-\. 


l'.«k| 
Mar     1 
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coNTRACTH — continucd. 


Name  and  addrcm  of 
contractor. 


Nature  of  contract. 


Rate. 


Contract  I    u.'/^»ir    '  Expira- 
proved.  ■  ^«^"''    contract. 


Albright     &    Ferrill.a  '  9,000     cubic      yards  '  78  cents  per  cubic  yard;  July  14 


BateiiYille,  Ark 


Jas.  O.  Clark,  b  Bcime. 
Ark. 


Htone  riprap. 
81 'JOO  feet  B.  M.pine 

lumber. 
3,733  fwt  B.  M.  pine 

lumber, 
35,000  feet  B.  M.  pine 

lumber. 
2.(H)0  feet  B.  M.  pine 

lumber. 
2.133  feet  B.  M.  pine 

lumber. 
I.fi67  feet  B.  M.  pine 

lumber. 


^12  per  1.000  feetB.M. 

$12.50  per  1,000  feet  : 

B.  M. 
$11  per  1,000  feetB.M. 

$8  per  1,000  feetB.M. 

$8.50  per    1,000   feet 

B.  M. 
$9  per  1,000  feet  B.  M. 


,    1904. 
Feb.    3 


1908. 
July  20 


1904. 
Feb.  15 


1908. 
Oct.      1 


1904. 
May  15 


a  Emergency  (contract. 


CX)MMBRCIAL  8TATI8TIC8,    YEAR   ENDING   MAY  31,   1904. 

The  only  steamlwat  commerce  reported  for  this  river  this  fiscal  year  was  that  done 
by  the  steamer  7V*i>w,a  Iwat  80  feet  long,  31  feet  wide,  and  3  feet  deep  in  hold,  built 
primarily  for  use  as  a  ferry  at  Batesville.  This  boat  made  two  or  three  freight  trips 
from  Batesville  to  VVyatti^' Landing,  at  the  head  of  Pool  No.  1,  tarrying  120  tons  of 
Hve  stock  and  20  tonw  of  niiHcellaneous  freights.  The  rafted  commerce  for  the  year 
was  100  tons  of  ce<iar  and  15,415  tons  of  railway  ties,  making  the  total  commerce 
15,d55  tons,  the  estimated  value  of  which  is  $29,120. 


W4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  NO.  1,  UPPER  WHITE  RIVER, 

ARKANSAS. 

This  lock  and  dam,  located  about  1  mile  below  Batesville,  Ark.,  was 
built  from  funds  derived  from  appropriation  for  improving  Upper 
White  River,  Arkansas,  and  was  completed  in  January,  1904. 

The  estimate  and  project  for  the  oiM}ration  and  care  of  this  lock  and 
dam  from  January  1,  1903,  to  the  close  of  this  fiscal  year  was  approved 
by  the  Secretary  of  War  December  26, 1903,  and  included  the  follow- 
ing items: 

Wages  of  one  lockman,  6  months,  at  $50 $300 

Lal)or  (intennittent  senice ),  90  davs,  at  $1.50 135 

Lights  and  fuel,  6  nionthn,  at  $10..* 60 

Redredging  lower  approach  a.(teT  spring  freshet 80 

Miscellaneous  eupplien 25 

Total J. 600 

Expenditures  under  this  allotment  he^mn  January  16,  1904,  since 
which  date  they  have*  been  for  the  payment  of  wages  of  a  lock  master 
and  other  services,  for  minor  articles  of  property,  and  for  a  small 
quantity  of  repair  material.  The  lock  gates,  valve  gearing,  gate  spars, 
and  snubbing  posts  have  been  repainted;  the  lock  grounds  kept  clean; 
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weeds  out  off  the  reservation:  the  CTouiids  sown  to  grass:  i/toO  linear 
feet  of  driveway  ^* shaped  up,'^  ana  the  channel  approaches  to  the  lock 
redredged. 

Sum  mar  If  of  expenditures  mi  arcount  of  operating  and  care  of  lock  and  dam  Xo.  J,  Upper 
Mil  He  Hirer,  Arkansas,  during  (hejiitcal  year  ending  June  SO,  2$i04' 

Services,  lock  master  and  dre<l^  crew $327.  W 

Rent  of  telephone 15,  W 

General  supplies 17. 61 

Outfit 1.75 

Total  expenditures,  January  16,  1903,  to  June  30,  1903 361. 86 


AlUAimmts. 


Dec-einljer  26,  190$ $600.00 

June  22,  IWH 3.  701.00 

Total  allotments 4,301.11 


COMMERCIAL   HTATISTICS. 


Traffic  through  the  lo<-k  since  January  15,  1904,  consistetl  of  8,320  tons  of  rafte<l 
railway  ties,  6  house  lx)ats,  and  1  excursion  steamer  (two  round  trips),  with  a  total 
c»f  135  passengers. 


W5. 

IMPROVEMENT  OF  CACHE  RIVER,  ARKANSAS. 

OperniiouH  thix  liscnJ  yt-ar. — Nothing  done,  the  funds  for  this  stream 
having  been  ex[)ended  last  fiscal  year.  Nothing  contemplated  for  the 
fiscal  year  ending  June  3M,  1905. 

Rtt'onnnt-ndiitton  regnrdhuj  futurtr  opvratifniM, — This  stream  is  not 
navigable  during  extreme  low  water.  The  most  satisfactory*  method 
of  removing  from  it  snags  and  similar  obstructions  hits  been  by  the 
use  of  chopping  pjirties  (juartennl  in  tents  or  on  small  scows  witH  can- 
vas housing,  the  scows  lx»ing  cheaply  built  Iwats  that  are  abandoned 
at  the  close  of  the  work.  Heretofore  §2,000  has  been  considered 
sufficient  to  remove  the  annual  accumulations  of  snags  and  drift  and  to 
maintain  the  channel  in  its  ordinary  conditions,  Init  as  thi-ee  high- 
water  seasons  will  have  passed  before  another  4*iver  and  harbor  bill 
will  become  a  law,  the  river  will  need  more  work  in  the  fiscal  year 
VA)^  than  has  ])een  given  to  it  in  any  on**  year  hen»tofore:  therefore  it 
is  reconmiended  that  the  appropriation  for  the  restoration  and  main- 
tonance  of  the  channels  of  Cache  River  during  the  fiscal  vear  ending 
June  30,  liKKJ,  be  $3,000. 
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Mtmey  stateinenL 
July  1,  1903,  balance  iinexpende*! 


July  1,  1904,  balance  unexpendwl . 
July  I,  1904,  outiHanding  liabiliticH 


Amount  that  can  be  profitably  exix^nded  in  fiscal  vear  endin^r  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balamre 
unexpended  July  1,  1904 

Submitted  in  compliance  with  n^qiiirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


$10.00 


10.  (X) 
10.00 


1 


3, 000. 00 


APPROrKIATIOXS   AND   ALIXTTMENTS. 

AugUFt  11,  188«,  mouth  to  Riverside $7,000 

July  13.  1892.  mouth  to  Riverside 2,000 

August  17,  1894,  allotttHl  from  White  River 2,000 

June  3,  1896,  allottetl  from  White  River 2,000 

March  3,  1899,  mouth  to  James  Ferry 1, 000 

June  13,  1902,  mouth  to  James  Ferry 2, 0(K) 

Total 16,000 

Expendefi  to  June  30,  l^HM 15,1WK) 


Unexpende<l  July  1,  UKM 


10 


n)MMERCIAL  8TATIHTIC8. 


The  river  was  too  low  for  j>rr>ritable  navigation  from  al>out  the  20th  of  Julv,  1903, 
to  the  latter  part  of  I)ecemt)er,  1903.  Timber  industries  j)ro<luced  all  of  t fie  com- 
merce, 75  per  cent  of  which  wa^  rafte<l. 

iMi  of  vessels  that  navigated  Cache  River,  Arkansas,  from  May  SI,  190S,  to  June  1,  1904, 


Name. 


Sfuan... 
Homier. 


Net  ton- ! 
nage. 


17S 
52 


Draft,  loaded. 
Steamer.'  Banfe^. 


Between— 


Ft.  in 
4  0 
3    6 


Ft.  in.  ' 

4    6     Clarendon  and  Maborrj- 

6    0     Mouth  of  White  River  and  tie  eaniiw  on 
Cache  River. 


Round 
trips. 


8 
5 


CLASHIKICATION    OF   COMMEItt'K    UP:i»ORTKI),   YEAR   ENI)IN(i    MAY    31,   IJKM. 

The  wmimerce  rcfK)rte<l  for  the  year  en<lin^  May  31,  1904,  conHisted  of  3,956  tons 
of  saw  logs  and  11,911  tons  of  railway  ties,  having  a  total  eHtimate<l  value  of  ^49,601. 


W  6. 


IMPROVKMKNT  OK  HL.VCK   RIVKR,  ARKAXS.VS  AND  MISSOrRI. 

Ope7*atfo/ts  this jfi^raJ  fjrar,  -Opemtions  w(»re  confined  to  the  opera- 
tion of  and  ni{iint(Mirtnce  of  sim^  iioat'^.  The  snag  boat  Qvapaw 
(steam  propelled)  was  at  work  in  this  river  at  the  beginning  of  the 
year.     It  workcnl  h(Me  during  the  months  of  July,  September,  and 
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November,  workingtwice  over  the  river  l)ctween  Hogans  Mill  (3<hiiilo« 
above  the  mouth)  and  the  mouth  of  Current  River,  and  three  timo 
over  tlie  river  below  Hogan«  Mill.  Operations  ceased  Noveml^ier  24 
at  Ilogans  Mill,  and  the  boat  was  run  to  Newport  the  next  day  and 
laid  up. 

The  snag  boat  Rivernuh  (hand  propelled)  came  into  this  river  from 
Current  River  August  16,  and  worked  up  to  Cross  Slough  (II  mile> 
below  Poplar  Bluff)  where  operations  were  brought  to  a  close  bv  the 
failun*  of  the  tubes  in  the  boiler  November  24.  The  boat  was  cordclK'^l 
to  Poplar  Rluff  and  laid  up. 

The  work  accomplished  by  the  two  boats  is  shown  in  the  table 
])elow. 


Hoat. 


Qiiapinv  .. 
Kivcrsido. 


Total 


Work  (lone  between — 


Month  of  Black  River  and  Cnrrent  River. 
Month  of  ('nrreiit  River  and  Crow  Slongh 

Month  of  Black  River  and  Cross  Slongh  .. 


DiM- 
tance. 


Miles. 
116 
112 


«»«P  I  DriftM 
Htroywl.  ^^^""^ 


K26 
452 


5 
22 


228 


1,278 


27 


Ttv\**     Milt* 


cut. 


M7 

i.:i08 


run. 


2,M.S 


On  May  31,  1004,  the  Secretary  of  War  allotted  $8,850  to  this  river, 
from  the  appropriation  of  $200,000  for  emergencies  in  river  and  har- 
bor works,  act  of  June  13,  1002.  This  allotment  is  to  be  expended  in 
operating  the  snag  l)oat  Qtfftpaw  l>elow  the  mouth  of  Current  River, 
and  in  procuring  a  new  hull  for  the  Rlrernlde  9iViA  in  operating  that 
boat  from  Poplar  Blutf  down  to  Corning  Bridge. 

The  amount  estimated  as  being  needed  for  the  fiscal  year  ending 
June  30,  1006,  is  for  snagging  operations  which  are  needed  for  main- 
tenance of  channel.  Experience  with  this  stream  has  shown  that  the 
estimate  of  Ss.ooo  anmiall\',  adopted  in  1SS4,  is  inadciiuate,  and  for 
the  reasons  given  in  annual  nM)ort  for  lOol.  page  2122,  and  in  anninil 
report  for  lIMiH.  page  1433.  the  (»stimate  for  work  retjuired  annually 
for  maintenance  should  ])e  increased  to  $15,000. 


July  1,  P.M):>,  balance  nm*x|K'ncUMl ^10,  747.  s7 

AiDoiint  allntttMl  iroiii  a|>pr(»|iriation  for  iiiaintenaiutMif  river  and  harlM>r 
iniproviMiient,  act  nf  ,Innc  1.;,  r.H)2 S. ,sr*OJi) 


i*.»,r>*»7.s7 

June  .10,  P.HU,  annuiiit  cxjhmkUmI  <lnriiig  iKsail  year,  for  niaintenaiuv  of 

iniprnvcinciit H,  ."{J^*.  .V» 


July  I,  I'.MM,  balance  nncx|HinUMl 10, 'JtW.  ;>I 

July  1,  UHM,  outstanding  liabilities :iss.  14 


.Inlv  1.  MM) I,  balance  available i»,  SS<». -JT 


Amount  ibat  can  In*  prolita))Iy  exjK*n<lc<l  in  fiscal  year  endiiiir  June  JW), 
UHM>,  for  maintenance  of  improvement,  in  addition  to  the  bahuut'  un- 

Iex|K»n«led  .Inly  1,  HHM 
Submitted  in  omipliance  with  n^iuinMnents  of  sundry  civil  act  of  June 
4,  1M>7.  and  of  nirtion  7  of  the  river  an<l  harl>or  act  uf  1S*,H». 


15,  W»0.  i«) 
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\i'rKiirKi  \timn?». 

Appniprintiiini*  Imi\«*  Uvii  iiiailr  f«»r  tlii-  htn*aiii  M'liiinitrly  iiiuIit  I  hi-  lii-atl.»  nf 
**liiipitiviiiir  HIai'k  Hivit.  Mirvmiiri:"  "  liii|int\iiiK  Hhirk  liivrr,  Arkaii-uui:"  hihI 
"  liii|iniviiiir  HliM'k  Kivit,  ArkanNW  aii<l  Miwmiri."     Tlifv  un*  il-  fullnvi*'. 

JiiiM*  14,  ]KN» $i:i.uM).  iN»     Manli  ::.  isw Ilh.inni.ini 

Man-ha.  iHhl fi.(NN».  INI     .hiiii- i::.  P<irj  .     l'I.7(NI.(iii 

AmcUKt '^.  IHHL* ID.INN).  U»  Mtiv    i'.l.    I'NM.    ulli.tfi>i|    fmiii 

July  ri,  1KH4 Lli,  UMi.  in)  a|>pn»priatiiin  for  muiitlfii- 

AiiiniKt  •%,  IHMl .'),  IMNI.  INI  iiiiif  of   riviT  iiipI  ImrtMir 

Aiitni>*t  II.IKKN .\|ii)ii  (hi  iiM|iri»viMiii*iit.  aii  of  .liirn* 

AiiiniHt  II.  IMM 7.in»».u»         i:<.  iwrj s.s:i4I.iri 

S*|itrlii)N-r  IM.  I.Vill ri.lKHl.  iN> 

Sfiili'iiiUT  HM-h^ii    7.iNiii.in»               Tiital in.ti*i«ru» 

Jiiiv  i:i.  IMC* .\iMHi.INI  Kx|4ni|«il  t...liiiii- :u».  i*<m..  i:ui.:*ii  ihi 

AutfuMlH,  IMM ii,:i4H».  tm  - 

JuiM  ;5.  ihWi H.tum.io  riir\|4'iiiii-.i  .iiiiv  i.i'.»<M  ...  HMtis.:u 


I  oMMKKl  I  M     '<r\l|Nl|i  <« 

All  of  till-  riviT  that  i**  ihkIit  iiii|inivriii«Mit.  i.  •■..  from  the  inoiilh  \i*  P<i|il:ir  ititiff. 
Mi>  .  wa^  iiMviinit«'«l  hv  Mtl•atnlHlal^  all  tin*  yi*ar 

/,ii^  ••/' i«juu/ji  r/ifi/ fi>frii/>i/"/  iihuk  /kiff  r.  /V'iffi    V»n/  .■/.  />».i'.  t..  Juttt   /,   /;«», 

»^.   Ni-I  lull  .,  ._ 

UHK*'       .«|,t»iiii-T     lliirk'i-* 

/f     IN         /> 


It   W   linff  

A  M   Hra«K  If.; 

I'.  K  TB«liir 
r   W   T<i.  k.r 
Kmu 

Wrinmip 
AIdia  JaiH- 


K'tiiii'l 

ItVM  II 

irt|- 

K*  r» 

-■• 

l**i 

>1 

l««i 

■ 

A 

1< 

•  • 

!•» 

Ji 

1.". 

ki 

!•■► 

1- 

/■f  IN    n  .1 

•4  M  I    M     ''kiii.'k"'  t'l  rri  iitfl  l'iik««>i  |>>ri 

i,«*  1    I)  :•    11      |IU<  k  K<>«  k  iin-l  v>  ui-.ri 

O  .1    <•  I     II      hliii  k  K>a  k  Mini  «irnM  Im  rr« 

\r*  I     >i  •     n      ICiiii  k  v.'"  k  nrnl  \iW)«ilt 

31  :t     II  •    I'             •!>• 

.'I  ;     M  .*    f.      Iiiit  .r-i.  t  iiiU  r  ■••  rii|>:.«r  ir  Iff 

.*•  .'      •>  .\      II         l.i.   k«ii    |->'t   il-li)    Hill   k    K<a  k 

>  .'    ii  .'    •       l'i>]  l.it  ii.-i!*  Aii-I  I  i-il  K:«i  r 

s:  J    I.  I    11 

•■  I     I  .•    •■ 

«N>in-iBin*  rii>-ti-l   lr-iiii  lin-x   UniI>    r>i.  \   iiii  iiit: '•  ;i    *.\,i    r:\ir  iiikI   irn    r  i-ri  «•  lit  m  (••  ri  .i!--iil* 
Irlnff  tiliBiHiwii  l<>  lilt*  •■!)>•  • 

♦ /iiiMi/lrr*i/i'"i  nf  I  •iiii.ii*  1 1 1   •'»y"if  ff'/.  t.t'ir  • ','i'i-'   V";   ■".'.   /*  * 

04i«in  ....  •  •  •      i:.i    H .1 .  ■  .•  •  •  .. . I 

LumlM-r  .'"I        M,- .;  I- i.  ■;.?•.,■»  ■•  ••■ 

I*|«ill«li4l«  1    i""* 

Pik*  1 -t.i.  ■  ■■  ■   I..  '.  :-  •".«;  ■  M   .-^ 

Ml*  !•«•  1  '.I 


W  7. 
IMPKmvkmi  NT  Ml   I  I  Ki:i  M   i:i\M:.    \i:k\\-\^   \M«  m>m»i  i:i 

f  hm  r^tt'tnU!^    flits    fl\'*ll   '/"''■        H|>fi:it  i'Mlo    Wi'I Mlilli->l     ti*  tin*  i*|m|^| 

timi    nf   iiiiij    lii:iitil*'ii:ini  •'    i»f    -n:i'.'    ^Hiat-*         I  In-    "Ikio    )ni:iI     /,*.»■ A 

(hmid  |irii|M*lli"li  i^M- :it  v^iiik   ill  rlii^  «tM*:iiii  :ii   iIp-  'NMjihiiiii^  III   tLi* 
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fiscal  year,  being  then  at  work  at  Cauhorn  Creek,  7  milen  aU)ve  the 
State  line  between  Arkansas  and  Missouri.  From  that  point  the  bott 
worked  upstream  to  Doniphan  Bridge  (54  miles  above  toe  mouth)  and 
then  down  to  the  mouth  of  Little  Black  River,  which  point  was  reached 
August  15  and  from  which  it  was  towed  to  Black  River  by  the  snag 
boat  QnajHiw  the  next  day. 

The  snag  boat  Qnajmn^  came  into  this  river  the  first  of  August  and 
during  that  month  worked  twice  over  the  river  below  the  mouth  of 
Little  Black  River. 

The  work  accomplished  by  the  two  ))oats  is  shown  in  the  table  below: 


Boat. 


^.         SnagB 
Work  (lone  bt'tween—  -  *^^o.        re- 

^^^^'  moved. 


Drift* 
broken. 


Treen  !  Mik# 
cut    I    mn. 

I 


Qua  paw 


3  728  IV. 


Month  of  (Mirrcnt  River  and  mouth  of  32         258 

Little  Black  River.  I  • 

Rivenide '  Month  of  Little  Black  River  and  I)oni-  ,         22         813,  2'        131  Vs 

I      phan  Bridge. 


Total Month  of  Current  River  and  Doniphan  i         M         l^\  h         862   

I      Bridge.  '  .  ' 

On  May  31, 11M)4,  the  Secretary  of  War  allotted  *2,935  to  this  river 
from  the  appropriation  of  $200,000  for  emergencies  in  river  and  harlior 
works,  act  of  June  13, 1902.  The  snag  l)oat  Qvajmw  will  work  in  this 
river  during  the  month  of  Septeml^er,  1904.  As  a  matter  of  fact,  tho 
river  needs  and  should  have  more  work  on  it  than  the  one  monthV 
work  that  is  to  be  done  by  the  Quaj^air^  but  as  the  RmTHtde  is  to  he 
ecfuipped  with  a  new  hull,  the  latter-named  tK)at  will  not  l>e  available 
for  use  on  Current  River  during  the  coming  low-water  season. 

The  availa))le  balance  will  be  expended  in  snagging  operations. 

The  amount  estimated  as  being  needed  for  the  tiscal  year  ending 
•June  30,  190^).  is  for  snagging  oiwrations  which  are  needed  for  main- 
tenance of  channel. 

Mon  eij  nta f*  itt  en  t . 

July  1 ,  11H)3,  balance  unexi>endi'<l $:i,  Wl .  IN 

Amount  allotted  from  appmpriation  for  maintenance  of  river  and  haHnir 
improvement,  act  of  June  LS,  11H)2 2. 9:io.  W 


June  .'iO,  UKM,  amount  ex|M*n(UNl  during  fiscal  year,  for  maintenamv  of 

improvement 3,  706. 12 


Julv  1,  ItHM,  balance  unexi>en<led 1^,220.  Irt 

July  1,  VMH,  out-^tandin;;  liabilities 1-M».S2 


Julv  1.  UKM,  balanc<»  availabh* :{.  {)7\*.  M 


Amount  that  can  Ih'  profitably  ex]M»nd«Ni  in  lis<*al  year  ending  June  Ttt), 
HH'X),  for  niaintenanc«*  of  impn»vement,  in  addition  to  the  lnilam*e 
unexiHMidiMl  July  1,  HXM «.  7r^>.00 

SubmittiNl  in  c<»mpliance  with  nMjuirements  «»i"  sundry  civil  act  of  June 
4,  1897,  ami  of  sectitm  7  of  the  river  and  harlM.r  art  of  ISW. 
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APPROPRIATIONH. 

The  early  examinations  of  this  river  were  made  under  appropriations  for  this  in 
combination  with  other  streams.  The  independent  appropriations  for  this  stream 
are  a»  follows: 

June  2,  1872,  Current  River,  Missouri $6,000.00 

March  3,  1881,  Curnmt  River,  Arkansas  ami  Missouri 2, 000. 00 

August  18,  1894,  ( -urront  River,  Arkansas  an<l  Missouri 8, 000. 00 

June  3,  1896,  Current  River,  Arkansas  and  Missouri 2, 000. 00 

March  3,  1899,  Current  River,  Arkansas  and  Missouri 5, 000. 00 

June  1 3,  1902,  Current  River,  Arkansas  and  Missouri 6, 900. 00 

May  31,  1904,  a]lotte<l  from  appropriation  for  maintenance  of  river  and 

harbor  improvement,  act  of  June  13,  1902 2, 936. 00 

Total 31,836.00 

Expended  to  June  30, 1904 28,614.84 

UnexiHjndod  July  1,  11K>4 3,220.16 


COMMERCIAL  STATISTICS. 


There  was  no  steamboat  navi^tion  above  the  mouth  of  Little  Black  River  daring 
the  year.     Rafts  were  run  from  points  all  along  the  stream. 

Lint  of  vessels  that  mirigated  Current  River  from  May  Sl^  190Sy  to  Jutie  i,  1904- 


Name. 


G.  W.  Huff. 


Al roil  Jane. 
Bemlcen  .. 
El  Blanco  a 


Net 
ton- 
nage. 


Draft,  loaded. 


Steam- ' 

er«.     ' 


Barget*. 


Between— 


fi6 

38 

6 

32 


n.  in.    Ft.  in 
3    0         4    0 


2    0 

1  4 

2  0 


Johnson  landing  and  poIntNon  Black 
River. 

2    6     Pocahontan  and  Johnson  Landing 

2    6  i  I*ocahonta«  and  Little  Black  River. . . . 
4    0  j  Black  Rock  and  points  below  Little 
I      Black  Rock. 


Round 
trip. 


22 
60 


PMaen- 

gCTS, 


220 


oNo  reports  received  from  these  boats,  they  having  left  the  river,  and  their  present  whereabouts 
being  nnjcnown  to  this  office. 

Clamfication  of  commerce  reported^  year  etiding  May  .f /,  1904, 


Articles. 


Tons. 


Staves  and  bolts . 

Provisions 

Saw  logs 

Railway  ties 


1,817 

100 

48,a04 

10.862 


Total  tonnage  reported 56, 678 

BrtimaU'd  value.. $189,199 


W8. 


IMPROVEMENT  OF  ST.  FKAXCIS  AND  UANGUILLK  RIVERS.  ARKANSAS. 

Opr rations  ihln  jisail  yriir. — The  hand-propelled  snag  boat  ^4.  B. 
Johnson  lM*^an  woik  at  Xladison,«Iiily  14,  worked  up  to  head  of  Davis 
l>end,  45  miles  jil)o\  e  Madison  and  J3  miles  below  mouth  of  Tyronza 
River,  tlien  hark  to  Nhidison,  where  the  boat  was  laid  up  October  13. 
In  the  45  miles  of  river  passed  over  by  the  A,  B.  Johnsmx  464  snags 
were  removed  and  1,018  trees  were  cut. 


2110      KK1H>RT   OF   THK   CHIKK   OK   KNOINKEB8,  U.  8.   ARMY. 

On  May  81,  liKH,  the  Secretary  of  War  allotted  W,3<i0  to  this  rivor 
from  the  appropriation  of  |(2()0/KX)  for  eiiiergeneies  in  river  and  har- 
lK)r  works,  a<*t  of  «Junc  18,  lOf^.  This  allotment  is  to  he  expended  in 
proi*uringa  new  hull  for  the  snag  hoat  A.  B,  Johmton  and  in  operating 
that  lM>at. 

The  estimate  for  the  iniprovement  of  the  St.  Francis  River,  Arkan- 
sas, isJi^JMH)  annually.  The  improvement  of  L'Anguille  River  from 
its  mouth  to  the  town  of  Mananna  was  added  to  the  St.  Francis 
River  improvement  hv  the  river  and  harbor  act  of  June  13,  19f>2,  and 
an  appropriation  of  Jl^,UO<>  was  made  for  the  two  streams.  A  like 
amount  will  be  needed  for  the  maintenance  of  the  channels  of  theee 
rivers  during  the  fiscal  year  ending  June  80,  1906. 

Money  Htntement. 

July  1,  nH)3,  lialance  unexiHjndwl $4,  ltf5.K{ 

Aiiif>iiiit  allotted  from  aj>pir>priation  for  iiiaintenance  of  river  and  harbor 
iiiiprovfiiient,  a<t  of  June  13,  1902 4,»»0.00 

8, 495. 83 
JuiK*  !M),  MM)4,  amount  exi)«ndcHl  during  fiscal  year,  for  maintenance  of 

July  1,  IWM,  balance  unexjMfnde<] 4,937. 2S 

July  1,  DKM,  outHtanding  liabilitien 454. 57 

July  1,  1904,  Imlamti  available 4,482.^5 


Amount  that  (ran  In*  pn)fitably  exi>i>nd(Hi  in  fiw^al  year  ending  Jane  30, 
MNKi,  for  maintenance*  of  improvement,  in  addition  to  the  Imlance  unex- 
iK'nd<Ml  J uly  1 ,  HKM 9, 000. 00 

Subtiiitt<Nl  in  romplianct^  with  r(H|uirementH  of  Hundry  civil  act  of  June 
4,  1897,  and  of  nei'tion  7  of  the  nver  an<l  harbor  act  of  1899. 


1 


AITROPRIATIONH. 


Tilt'  «*nrli<T  i^xuini nations  and  the  earlier  ()|K^rationH  were  made  under  appnmria- 

tiniiH  fnr  tlM'S4'  in  mnjuiirtion  with  other  rivers.  Of  the  expenditun»H  under  t nose 
appropriationH  this  nftict*  Imn  no  rtM'onl. 

TIm'  Hepanite  ai>prnpriatinnH  an»  jl*<  follown: 

March  .S,  1871,  St.  Fnunin  River,  Arkansas $10,000.00 

June  14,  IHSO.  St.  FranciM  River,  Arkansas 5, 000. 00 

July  5,  1884,  St.  Fnimn  River,  Arkansas 12,000.U> 

Augn.Mt  T),  IS8*»,  St.  rnmeis  River,  Arkansiis 8,000.00 

August  11,  ISSS,  St.  Francis  River,  Arkansas 4,O(X).O0 

SrpteiiilKT  19,  ISiH),  >it.  Francis  River,  Arkansas 4,000.00 

August  IS.  IS94,  St.  Franris  River,  Arkansas "83,000.t10 

June  :{,  1S«H>,  St.  Francis  River,  Arkansiis 8, 000. 00 

Marrh  :5,  ls««».  St.  Francis  River,  Arkansas 8, 000. 00 

June  IS,  IS7S,  l/Angiiille  River,  Arkansjis 10,000.00 

March;;.  lS7i».  I/Angnille  Kiver,  Arkansas 5,000.U> 

June  II.  ISSO.  l/Anu'uille  River,  Arkan.'^jis 2,000.00 

June  i;;,  1!H)L>,  St.  Francis  and  I/Anguille  rivers.  Arkan.-^is 9.000.00 

May  in.  i^M)l.  all()tte<l  fmiii  appn)priation  for  maintenance  of  river  and 

harUir  improvement,  act  June  lli,  liM)2 4,  ^^00.  (W 

Total  for  St.  Francis  and  1/ Anguille  rivers,  Arkan.-as 172, .'JOO.  tW 

Kx{H'ndcd  to  June  ;{(),  PHM: 

<  )ld  projects $K4,  (XX).  (K> 

New  proji'ct S.  .*W2.  7S 

irj,  :u>2. 7S 

rnfX|Hiidcii  July  I,  1!MM 4,  Wt7. 1*2 

"S'venty-live  thousand  dollars  of  appropiiaiioii  \^\  \\\^\\>\  Is,  ls*»4,  wiis  expendetl 
\ty  thv  .MiKHiasippi  River  *'  ^^u  (or  Wv^^e  const rucli«»n. 
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(X»IMKK('IAL   KTATINTJCH. 


Th«  riv«r  wa«  t*M)  low  foriiuvipition  from  Stipteiiibfir  1,  lUOiJ,  to  DectMnhwr  10,  IJHKJ. 
LaM  of  vtMitehthatruuH4j<ited  St.  Fram^in  Jihrr,  Arkanmi^  from  May  Sly  1903  ^  to  June  1, 1904' 


Name. 


Draft  loAdcHl. 


HaselRice 

J.  D.  Butte 

H<Maner 

L.S.  Pattim 

MaudKilgore 

Mary  F.  Carter 


ton- 

Steam- 

nage. 

er. 

Ft.  in. 

138 

3    6 

12 

•i    0  . 

fV2 

3    G  1 

98 

4    0 

H2 

3    6 

.•iO 

2    6 

Bargeft. 


Ft.  in. 
(>    0 


2 
6 
G 
6 


0 
0 
0 
0 


Between- 


Towing  Baw  loffs  to  Helena . 

Helena  and  Asnworth 

Helena  and  Black  Fish 

Mcmphif*  and  Madison 

Helena  and  Sand  Slough  . . . 

j  Helena  and  Madison 

\Helena  and  Marianna , 


Round 
trips. 


Fa 

2 

18 

41 


Pamen- 
gew. 


69G 


Clas8ifU*.ation  of  commerce  reported,  year  ending  May  31, 1904. 


Cotton 

Cotton  need, 

Grain 

Lumber 

Provlfliona . 


ArticIeK. 


Tons. 


Articles. 


I 


Tons. 


8.675 
162 


BawlogB ;    110,802!   Estimated  value. 


423     Railway  ties. . 
KlO     Miscellaneous 

300  

2,100  Total  tonnage  reported ,     119.172 

900  ,  I 


I 


$123,469 


Wg. 


IMPUOVKMKNT  OF  ST.  FRANCIS  RIVER,  MISSOURI. 

Operdthns  thi^  fiscal  year. — A  choppinf?  party  with  a  snagffing  barge 
was  at  work  in  the  vicinity  of  Roark  Creek,  14  miles  above  ht.  Francis 
town,  at  the  beginning  of  this  fiscal  year.  The  party  worked  down- 
stream to  within  5  miles  of  Kennett,  Mo.,  when  operations  were  closed 
Septeml)er  2  on  account  of  the  fund  then  available  not  being  sufficient 
to  work  the  outfit  through  the  drift  jams  in  and  near  Dunklin  County 
Cut-oflf.  After  the  cessation  of  operations  the  outfit  was  cared  for  by 
a  watchman. 

In  the  35  miles  of  river  worked  over  by  the  chopping  part}^  219 
snags  were  removed,  64  small  drifts  ])roken  up,  330  trees  cut,  134  trees 
deadened,  overhanging  lim])s  cut  from  82  trees,  and  a  channel  30  feet 
wide  opened  through  D  drift  jams.  These  drift  jams  varied  in  length 
from  80  to  1,200  feet  and  occurred  in  the  (>  miles  of  river  lying  on  the 
north  side  of  Seven  Mile  Island.  The  working  party  was  a  month 
opening  the  narrow  channel  through  these  jams,  and  in  doing  so 
removed  1,158  snugs  and  logs. 

Acting  under  authority  granted  by  the  Secretary  of  War  June  7, 
1904,  the  movable  property  used  on  this  work  was  shipped  to  Bates- 
ville,  Ark.,  in  Juno,  and  the  floating  property,  i.  e.,  tno  barge  and 
scows,  were  sold  at  public  auction  June  25,  1904. 

For  the  n^asoiis  given  in  my  last  annual  report  (p.  1493)  no  further 
appropriations  an*  recommended  for  this  stream. 
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Money  sfnfement. 

July  1 ,  lW:i,  )ialani*e  iiiiexpenrkHl $3, 676l* 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $3, 582. 26 

Less  sale  and  refundment 80. 96 

3,501.91 

July  1,  1904,  balance  unexpended 174.  # 

July],  1904,  outstanding  liabilities 143.W 

July  1,  1904,  Imlance  available 30.46 


APPROPRIATIONS. 

This  reach  of  river  is  understood  not  to  have  been  included  in  the  snagnng  open- 
tions  under  the  early  appropriations  for  snagfdng  in  Western  riverv.  \X»  specifir 
api>ropriations  are  as  follows: 

Auffust  11,  1888 $5,000.» 

September  19,  1890 10,500.00 

August  18,  1894 5,OOaOO 

June  13,  1902 10,OOaOO 

Total 30,500.00 

Expended  to  June  30,  1904 30,325.60 

Unexpended  July  1,  1904 174.40 


COMMEIUMAL  HTATIHTIO*. 


No  steamboat  navigate<l  this  river  during  the  year.  A  small  unregistered  gaM>liiie 
>)oat  navigate<l  the  streain,  but  mt  refMjrt  oftlu*  businesH  <lone  by  it  has  \¥?en  rvtvivtfil, 
although  re^ieat^l  intpiirv  lias  Nvn  iimdi*.  The  rafte<l  i-onimerce  amounted  to  7.1^4 
tons,  huviii^  an  esjtimuteil  value  <>f  $14,088. 


W  10. 

PRELIMINARY  EXAMINATION  AND  SURVEY  <  »F  LITTLE  RED  RIVER, 
ARKANSAS,  FROM  ITS  MOITH  TO  AND  IN<'Lri>lN<;  THE  GOVERN- 
MENT glARRIE^  AT  BEE  ROC'K. 

[PHntf!  ill  HoiLM."  l>i«  .  No.  A*.'..  Kifty-t'iK^th  rtniim-^'*.  «*ii>n.i  M^^hui/ 

Wak  Okpartment, 
Okfick  of  the  Chikf  of  Knuinkkks^ 

Sir:  I  have  tho  honor  to  submit  horewith  ro{K>rt>  dtiteil  January  13 
and  May  (>,  VM^'S,  by  (.apt.  (iraham  0.  Fitch,  C\>qw  of  En^ineeni^  on 
pivliminary  examination  and  survey,  restHvtivoly,  of  Little  KchI  River. 
Arkansa^i.  from  its  mouth  to  and  inehulintr  the  (Toveninient  quarries 
at  IVe  Kivk,  authorized  by  the  rivt»r  and  harU»r  aet  of  June  13,  IMH^. 

I  aptain  Fitch  pre^^ents  a  plan  for  impri>vement  hy  cuttinjif  over- 
haniTUij^  timU»r  fnnu  the  lirtnk>,  renu>vinir  Mia^rs  from  the  channel,  and 
HMuoval  of  \oo<k^  n.K*ks  and  lH>wldcr>i,  at  an  e^tiulati\l  rtwt  of  ^jnni,  if 
iwiilv  availaMe  by  one  apprv>Y>riatiou. 


AI'PKNIMX    W — KKI*i»KT    t»K    MA.Ii»K    KITrH.  21  It^ 

III  the  ouiiiioii  of  Cunljiiii  Kitrh,  r(>iiriirrt*<i  in  li\  tin'  (iixiNimi  rn^i 
nfH*r,  iind  nv  tho  Ikiani  nf  Kn;;iiit'rr>  fur  |{ivtT>  anil  llHrlNirs*  whirli 
luLs  n*vif*wiHl  thin  n*|Mii'l  iiii<i«'r  iUv  iirnvision^  of  si^rliiuis  :{  unci  14  of 
the  ahiivo-iiii'iitionc'd  net.  the  ItM-Hlity  is  \v«>rthy  nf  iniprovoiiH'iit  io  tiii> 
oxtiMit.     I  ronrur  in  this  oniniun. 

TIh*  work  on  LittU*  HM  Kivrr  would  In*  tor  tin*  |iiir|N»so  of  fnrilitiit 
iii^  liutullin^  stoiH*  iim4hI  in  tho   Mi>sis>i|»pi   Kivrr  iinpntvi'iiiiMit,  unci 
thi*  i*x|N*n!M*  may  proiH^rly  In*  providinl  for  in  an  appropriation  for  tli<* 
liitt«»r  work. 

ViTV  n»s|MM't fully,  your  oiNMlirnt  MTvani, 

<i.     Is.    (ill.l.KM'IK. 
Itrtt/.    fr>fi,,  i  'hit  f  i»f  l\nit§ntt  rt^^  t  .   S.   Armu. 

Iltin.  Ki.iiii'  U«MiT, 

Strn  fttrt/  iff'  11  *»#/■. 


rKKI.IMINAKY  KXAMINATluN  iiK  I.l'ITI.K  KKD  KIVKK.  AKKANSAS.  KKOM 
ITS  MnlTIi  TO  AM»  INri.tlUM;  TMK.  ti<i\KltNMKNT  (^IVICKIKn  \T  »KK 
KlM'K. 

Knoinkku  Okkhk.  rMTKi>  Statk>  Akm^. 

I.tttif    lit**  k\    .l/'X..  ,l*tnutntf  l-i^    /!^f», 

(iKNF.iui.:  I  ha\«'  thi>  honor  to  arknowliMi^i*  tin*  n^rript  «if  your 
roiiiniuni«'atioii  of  tin*  .'^^tli  ultiinti.  inftirniin^  nii*  that  my  ri*|Nirt  «in 
pnditiiiimry  examination  f>f  Litth*  KimI  Uivcr.  Arkansa**,  art  of  Juim* 
rt,  liH)2,  ha«t  not  lN*rn  n*rt'iv«M|  liy  you.      *     ^      * 

Tlifpo  PxaminationH  of   hittir   Kni    ltivi*r    havi*   lN*i*n   madi*.     Tli«* 

rpiMirt-  an*  puliliNhrd  in  Annual  !{«*|NirtN  nf  th«'  (*hi«*f  of  Kii^ii r**  a"* 

folloMH:  |s«I.  pa«;r  :i«Il':  I-^VJ,  paj:!*  I.'i^^T,  and  |n*»:i.  ini^i*  |i;i-J. 
Aiiolhrr  <*xaminatitMu  altlioui^h  tlr*.iral>lr  ftu*  tin*  pnr|N»<*i' of  ai-rur:ili*l\ 
cli*l««niiiiiiii^  tin*  niiniunim  tliM>liari:i*  and  iiiaximinn  fall  at  lln>  **ImiiiU. 
IH  not  ni*i-r*«Miiy  in  nrd«*r  li»  pn'paii*  tin*  r«*|H»rt  «-alli*d  f^r  u|»i»n  "  Ijttlr 
Itini  Ki\«*r.  fpiin  it<*  nmutli  ti»  and  int'luijin^  tin*  <  tuxrrnuii'iit  i|uaii'ii*^ 
nt  liiN*  |{(N'k." 

Tin*  riv«*r  i-*  di\idi*il  )t\  nalurr  into  t\\<i  di**tini'l  •^crtiiinN,  mw  iN'in*' 
<if  ihi*  iiatun*  <if  a  luixuu.  tin*  ntln-r  that  «if  a  innuiitain  ^tii-ani.  Tin* 
l«yc»u  MH'tion  r\t«*inU  frnni  Wluli*  ICiiiT  i**i  whitli  (In*  Lilt  if  Knl 
Kivi*r  i*«  a  triliutar\  I  ti»  iii*:ir  .JniUiinia.  :i  •liNtanrr  nf  nUnut  '.'.'»  niiji"*. 
In  thi**  *4'rtif»n  tin*  axiTa^t*  riintn»||iii<.Mli'pl)i  at  l<t\M-*.|  uali'i  i-appnix 
iniiitrly  4  fi*i't.  t'xri'ptin^'  at  a  *>aiiii\  ^'Imul.  *^  iiiilc^  :iU(\i>  (In*  nmutli, 
when*  tin*  |ii\\  uati-r  lifptli  i*>  :ilNiiit  I  |  I'irl.  iiriil  :il  |U--o  -li«i:do.  *_'*.' 
mill'**  iiIn»\i*  ihr  in«intli.  wlh-n-  tin*  |i<vv  \\:i!ii  •ii|itli  i^  <inl\  aUint  (• 
illl*h«**«.       KithiT    111     Uitll    lif    tlii"«i'  <*llii:iU  <-:ili    )i|iili:il>l\    Ni*  liri'd^rrd    !•• 

Ifivi*  a  mininiuni  \t*\\  \\:\\*v  *h-yt\\  **\  J.'*  f*'i-t  i>\tr  tin  in.  ni:ikin<j  lliat 
iht*  mininuim  fi«*ptli  iMiwi-rn  Mliitr  \li\*\  aii>l  .lii>l^(tiiia  <-liii:iN.  ni-ai 
th«*  town  of  .lud**«inia. 

|ii*lw«*«*n  tin*  fiNit  i>f  .liiiUiMiia  "imal'-  rihil  tin-  ( inM'rnnn'iit  •{iiaiiii-'* 
the  t'hiimrtiT  i»f  tin*  i'i\i-i  i-  ditliTt-nl.  TIm-  •^liMtd-  U'lfinn^  liin;:i'i  and 
nion*  fn*ipn*iit.  tin*  |niiiN  iN-lwi-in  tln-in  <*liiiiti-i.  anil  lln- •lilTi*i'i*in-r  in 
^levAtion  lN*tu«*i-n  ikiMij  |i\iU  •jnatii.  I'ln-  \**\\  watiT  •li^tharu'f  **f 
tht*  Mlr«*ani  i'«  tlnm^lit  imt  lum  )i  !••  rxiffd  l'**'  ciiliit'  fi-i*(  a  -"iTniid,  and 
tbe  HVi*ni;;i'  -lii|N*  nf  (III-  ^1  train  i»  '••i  «jii-a(  (hat  •lri'd«^Mii^'  a  na\  iiriiMf 
rlmiini*!  thrnULrh  tin*  ^-ImaU  \\i>ul>l  '^iinpU  •Irain  tin-  |tiNd^  and  inak«* 
tbr  t'lilin*  tli'*tain'f  olmal.      YU*'  .hi<Uiiiii:oi  ^^hnaU.  (In*  uio**!  (i«vv\\\AaVAv 
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of  all,  are  in  reality  two  .shoals  .sopanited  b}-  a  shallow  pool  about  1 
mile  long.  The  lower  shoal,  which  can  be  crossed  dry  shod  in  periods 
of  lowest  water,  is  al>out  (iiX)  feet  long  and  has  a  fall  of  approximately 
2.3  feet.  A  lock  and  dam  will  be  required  to  obtain  all  the  year  rouni 
navigation  over  this  shoal.  The  pool  formed  by  this  dam  would  prob- 
abl}^  drown  out  all  the  shoals  l)etween  Judsonia  and  the  Government 
quarries. 

The  commerce  on  Little  Red  River  is  not  large.     One  small  steam- 
boat is  en^j^ed  in  towing  saw  logs  and  rough  mill  stock  from  pointB 
on  White  River  to  a  sawmill  at  Judsonia  whenever  the  Little  Red  b 
at  stages  giving  3  or  more  feet  over  Bess  shoals.     This  coumfieree  will 
not  varv  much  from  5,(X)0  tons  annually.     Report  has  been  made  that 
when  white  River  is  up  to  15-foot  sta^e  4-foot  navigation  is  possible 
to  the  Government  quarries.     Stages  giving  that  depth  do  not  occur 
at  regular  intervals,  and  their  duration  varies  from  nothing  to  iive 
months  in  a  year.     During  these  high  stages  the  Mississippi  Riv«r 
Commission  obtains  from  the  Government  quarries  some  of  the  stone 
needed  for  work  on  that  river,  and  in  the  fiscal  year  ending  June  30, 
1894,  towed  50, 700  tons  of  stone  from  there.     I  understand  this  to  be 
the  lar^st  quantity  taken  out  in  any  one  year.     Neglecting  the  stone 
towed  Dy  the  Mississippi  River  Commission,  the  only  commerce  on 
Little  Red  above  Judsonia  is  that  of  rafting  saw  logs  and  railway  ties, 
which  is  approximately  10,000  tons  annually. 

It  is  my  opinion  that  the  commerce  of  Little  Red  River  is  not  suf- 
ficient to  warrant  at  this  time  any  improvement  beyond  the  removal 
of  overhanging  timber,  of  snagH,  and  of  bowlders  that  project  alx>ve 
the  jgeneral  plane  of  the  shoals.  A  survey  is  not  needed  for  making  a 
project  and  estimate  for  this  work. 

Very  rospoetfully,  your  o})odient  servant, 

Graham  I).  tYrcii, 
(^apUnHs  VftrpM  of  Kntjine^'rH, 
Brig.  (ien.  G.  L.  Gillespie, 

Chief  of  Engineers^  U,  ti,  A. 
(Through  the  Division  Engineer.) 

[First  iiHlorstanent.] 

\Vest>:rn  Drv'isiox,  Office  of  Division  Enoineer, 

St.  LtmU^  Mo.^  January  16 ^  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  opinion  of  Captain  Fiteh. 

Amos  Stiokney, 

Cblofid  of  Kngineers^ 
Divmim  Kngineer^  )Ve8terfi  Division. 

[Second  indorsement.] 

Office  of  the  Chief  of  Engineers,  U.  S.  Army, 

Febrmri/  7,  1903. 

Respectfulh'^  referred  to  the  Board  of  Engineers  for  Rivers  and 
Hartors  constituted  hy  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1002,  for  considemtion  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
Ry  <K>mmand  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Oolofief^  Gorpfi  of  Engineers. 


APPKNIHX    W^KKPi»KT   (»K   MAJoR    KIT(*I1.  tiTJl 

[ThinI  iiii1nrM>niriit  > 
KoAKI»  OK    KMilNKKIlS    KOl:    UlVKKS    AM>    IIaKIUHO, 

Wit/t/iitn/ttfH^  /K  /'.,  April  /.<.  llHi-i, 

Kpspertfiilly  n^turniHl  lothrrhi«*fof  KiiLriiM'<*rs.  rnitt^flStati^s^Xriiiy. 

TIm*  liiNinl  of  Kii^iiiiNTs  for  Uivi*rs  hiiu  lIiirUirH  \\\\h  ^Ivimi  iIihmimi 
ftifli'mtioii  to  till'  within  n'|N>rt  of  tin*  distrirt  otKrrr,  tin*  iiiilorM'iii«*iit 
of  till*  clivinioii  iMi^iiHH^r  tht'riNin,  iimi  titlic'r  liutii  at  IiuikI. 

Tlip  iiiiM*i*llHiioous  roiiiiiiorro  of  '*  Littir  Kim!  Kivrr,  from  it^  immtli 
to  and  inrliidin^  tlio  (tovrrniiiont  ciimrrios  at  W*v  K(M-k."  i>  vrry  Miiall 
and  l(x*al  in  rliarartor,  l>ut  a  i*oiisidonil>l(*  mm*  of  tin*  rivi*r  lia.^  lNM>n 
VBtmii*  liv  tin*  Mississippi  Kivi*r  (*oninii»ion  for  tin*  trans|M»rtjitii>n 
during;  lii^li  sta^t*s  of  stom*  in*4HliHi  for  tin*  ininrovi*nn*nt  of  tin*  Mi>- 
Miiwippi  Kivor.  In  oin*  yt*ar  (»vt*r  5n.«NNitoii>  of  >toin*liav«*  iN*i*ii  laki*n 
froni  Littit*  \ivi\  Uiv'*r  ii|Nin  (iov(*riinn*nt  Irnrp*.**,  and  tln*i'o  ispn»s|N*4*t 
that  Hurh  iiM*  of  thp  rivrr  will  rontiiiin*.  i  In*  district  oA]iN*r  stati*> 
Ihat  H  iiroji*c*t  an«l  <*stiniati*  for  an  inipn)Vi*in«*nt  of  tin*  hi^li-wat4*r 
clunnri.  Iiy  tin*  n*nn>val  of  sna^s  anci  lM>wld«*rs,  may  In* made  without  a 
ffornial  >iirvi*y. 

Tin*  I^Hird  is  of  opinion  that  a  limitiMl  improvi*nn*nt  of  ihi.**  rivrr  hy 
the  (ti*n<*nil  (iov«*rnnn*iit,  of  tin*  rhanirt<*r  (*«»nti*mplatrd  hy  tin*  di.-* 
trirt  otliri*r.  is  advisahh*,  proviilrd  >urh  improv(*nn*iit  ran  U*  4*tT(*i*ti*<i 
at  reaminahii*  (*<»st,  and  n*<*omnn*nds  that  tin*  district  otliciT  In*  fiir«M't4*d 
to  prppnn*  a  pn)ji*rt  »nd  (*siimat«*. 

Ftir  tin*  li4Ntni: 

II.  F.  llniN:Ks. 

S§nt*»t      .}/*  ttf'»*  f     //'*A»/i/. 

Okmik  C*iiikk  ok  Kmsinkkus,  r.  S.  Aiimy, 

.I/t//  ,',',  />/;. 

Kivi|NH*tftdly  siihmitl(*d  ti»  tin*  S»«'n'tary  i»f  War. 

This  is  a  rrfMirt  on  pri'liminary  i*xamiiuitioii  of  I^itth*  Ki*4l  Kivrr. 
Arkansas,  aiilhori/.rd  hv  th«*  river  and  harlNir  urt  appnivetl  .liini*  i:i. 
IWtt.  ... 

Inviting  altentinn   to  tin*  rr|N)rt  of   the  lUmrd  of    Kn^'ineiT*>  fur 
Kiv«*rs  ami  llarlHir^  in  tin*  pr«*redin^>'  iiidt)r*M*ini*nt.  I  rfi-nninii-nd  that 
a  proj«*4't  and  estimate  of  rnst  of  impro\eMn*iit  «»f  lh«'  liN'iilii\  »<•  pro 
poMMl  In>  autht»ri/(*d. 

<ff.    L.   (lll.l.Ksl'IK. 

■  • 

,Kifili  iriiliir«i  iiii  I.I  ; 

Wak  I>k.i*aktmknt, 

Approvisl  a-*  n*i'omnn'nded  hy  the  t'hii'f  of  Kn^rini*«*r^. 
Bv  onli'r  I  if  the  S'«ri*tarv  of  War: 

.luiiN  {'.  >*\tvtr.\.i*. 

1  f,;.t'ri.rk\ 
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(sixth  iiMli»rH»Mn<'ni. ) 

Office  Chief  of  Enuinkers,  U.  S.  Army, 

May  H,  1903. 

Respectfully  returned  to  the  Board  of   Engineers  for  Rivers  and 
Harl)or8,  witfi  project  and  estimate' as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 

fSeventh  indorRement.] 

Board  of  Engineers  foe  Rivers  and  Harbors, 

WashlmjtoH,  D.  C,  Jnw  6\  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  and  Harbore  has  considered  the 
accompanying  project  and  estimate  in  connection  with  previous  report 
upon  a  preliminary  examination  of  ^^  Little  Red  River,  from  its  mouth 
to  and  mcluding  tne  Government  quarries  at  Bee  Rock,"  Arkansas. 

The  district  officer  estimates  the  cost  of  the  proposed  improvement 
at  $3,000  and  expresses  the  opinion  that  the  present  and  prospective 
commerce  will  justify  the  improvement  outlined  in  his  report.  Invit- 
ing attention  to  its  previous  report  on  the  preliminary  examination  of 
this  localitj^  the  Board  now  believes  that  the  cost  of  the  proposed 
limited  improvement  is  reasonable,  and  concurs  in  the  opinion  of  the 
district  officer  that  the  work  is  justifiable. 

For  the  Board: 

II.  F.  Hodges, 
Major,  Cnrj>s  of  Kiujinet-rH^ 

Scnlftr  ^Ir tuber  Pn'iwnt, 


plan  and  estimate  of  cost  of  improving  little  red  river, 
arkansas,  from  its  mouth  to  and  includ1n(}  the  uovernment 
quarries  at  bee  rock. 

Engineer  Office,  United  Stated  Army, 

LHilc  Hm'k,  ArL ,  May  6,  1903. 

General:  In  compliance  with  instructions  contained  in  letter  from 
your  office  dated  April  30,  1903,  I  have  the  honor  to  submit  the  fol- 
lowing project  and  estimate  for  the  improvement  of  ''Little  Red  River 
[Arkansas],  from  its  mouth  to  and  including  the  Government  quarries 
at  Bee  Rock." 

It  is  proposed  to  cut  the  overhanging  timber  from  the  banks;  to 
remove  the  snags  from  the  channel  by  cutting  them  off  with  saws  or 
by  using  dynamite,  and  to  improve  the  channel  over  the  shoals  by 
removing  loose  rocks  and  bowlders,  the  work  to  Ixi  done  b}'  a  force  of 
laborers  quartered  on  lightly  built  boats  to  >m*  abandonee!  upon  the 
completion  of  the  work. 

The  estimated  cost  is  $3,000,  based  on  the  assumption  that  this 
amount  be  made  available  by  one  appropriation. 

It  is  my  opinion  that  the  present  ana  prospective  commerce  justi- 
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flcM  the  iiiipnivmioiit  iMitliiMMl  h)k>V(\  It  is  til.*M»  my  o|Hiiioii  that  if 
thin  work  \n*  dono  in  ono  Hoason  it  will  iiicot  tho  doiiwndNof  c^oninionr 
for  Kcveral  years. 

Very  renpet't fully,  your  olM»diont  s<>rvaiit« 

(fRAiiAM  I).  Frr(*ii« 
Briir*  (ton.  (}.  L.  (fiiXR8i*iK« 

(Tlinui^h  the  I)i vision  Kn>rini*or.) 

[Ftr«t  lii<l«inim«*ni.) 

OKnrK  DiviHioN  Knoinrkr,  Gvijr  Divihion, 

.Wir  Orlttt9tM^  ht. ,  May  S^  I90J. 

ReHpfH*tfully  forwarded  to  the  C^hief  of  Kn^fineers,  rnitiKl  Staten 
rmy. 

In  view  of  the  fa(*ti4  prei«entiHl  in  the  report  cm  the  pn»liniinarv 

ERinination,  dated  Januar>*  l.S,  \\HVA,  it  is  lielieved  that  ^*  Little  Ke<l 

iver  fArkansasL  from  its  mouth  t4>  and  including  the  (iovernment 

luarrieM  at  IW  K(H*k/'  is  worthy  of  impn>vement  to  the  extent  indi- 

within  hy  (*aptain  Fitrh,  and  the  projet^t  Nulmiitted  is  n*c*oni- 

roded  for  approval. 

H.  M.  AOAMH, 

#»•   •  •       t*     • 
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REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IMPROVE- 
MENT OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
BTVEBS. 


REPORT  OF  MAJ.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS,  OFFICER 
m  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVKMBNTB. 


1.  Removing  snags  and  wrecks  from  the 
MiflsisBippi  River  below  the  mouth 
of  the  MiBSBOori  River. 


2.  Mississippi  River  between  the  Ohio 
and  Miasonri  rivers. 


EXAMINATION. 


3.  Missouri  Chute,  Mississippi  River,  Missouri. 


Engineer  Office,  United  States  Abmt, 

St.  Louis^  Mo.^  July  18^  190^. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 1904. 
Very  respectfully,  your  obedient  servant, 

Thos.  L.  Caset, 
Mqjor^  Corps  of  EnjgvrieeTB. 

Brig.  Oen.  A.  Mackenzie, 

Chief  of  Engineeraty  U,  S.  A 
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X  I. 


REMOVIXC;  SNAGS  AND  WRtX'KS  FROM  THE  MISSISSIPPI  RIVER  BELOf 

THE  MOUTH  OF  THE  MISSOURI  RIVER 

A  concise  statement  of  the  project  for  and  history  of  this  work  will 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers,  United  Statu 
Army,  to  which  this  is  an  appendix,  an  well  as  on  page  2621  of  the 
Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1900. 

This  work  is  now  })eing  done  through  the  instrumentality  of  two 
large  steel-hulled  snag  Iwats,  //.  G,  M\  right  vluA  J,  JV,  Mac*nnh^  fitted 
with  all  necessary  tools  and  appliances  and  operated  by  hired  mea. 
They  patrol  the  river  l>etween  the  mouth  of  ttie  Missouri  River  tad 
Natchez,  Miss. ,  going  occasionally  as  far  down  as  New  Orleans,  La. 

OPKRATIONH   DURINO   THE   FISC'AL  YEAR   ENDING  JUNE  30,  19M. 

During  the  3*ear  the  snag  l)oats  patrolled  the  parts  of  the  river 
assigned  to  them — the  //.  (L  Wrujht  In^tween  the  mouth  of  the  Mis- 
souri River  and  Memphis,  Tenn.,  and  the  J,  N.  Macomb  ))etween 
Memphis,  Tenn.,  and  Natchez,  Miss. — and  removed  snags,  wrecks, 
drift  piles,  and  leaning  trees  wherever  required,  until  the  spring  m 
of  the  river  about  the  middle  of  March,  1904,  when  they  were  laki  qp 
with  reduced  crews  for  the  ordinarv  annual  repairs— the  Wright  in 
St.  Ix)uis,  Mo.,  and  the  Mtwomh  at  Nfemphis^  Tenn.  The  high  stage 
of  the  river  that  prevailed  thereafter  being  unfavorable  for  remonni; 
snags  and  obstructions,  the  Inxits  remained  at  the  respective  place* 
until  the  end  of  the  fiscal  vear. 

A  suininarv  of  the  work  accomplished  by  the  two  boats  during  the 
year  is  found  in  the  following  table: 


NRIllf. 


Sna|f»«         Tm*         ^J!l}}^        Mile* 
pulK.1.         rut.       „.P\lt;M.     "»" 


J.  N.  Maciunli •J.HTS  V.aiW  IT        \Ml 

H.<;. Wright l.Tsi  7.732  1         \6T?« 


Total -l.fiM         17.  (»4  18       17.3W 

!  .1  .  . 

In  addition  to  the  alx>ve  the  ir/vV////,  on  neceml>er  3,  1903,  removed 
the  shaft  of  the  steamer  Citff  f[f  S/tfjfft/f/,  which  Imrned  at  Grand 
Tower,  111.,  in  October,  11»02,  and  was  an  obstruction  to  the  landing 
at  that  place,  and  on  I>c<'cml>er  14  to  U»,  removeil  the  wreck  of  a  cos\ 
Iwirge  sunk  at  Prcsi(j»»nts  Island,  n«»ar  Memphis,  Tenn.  On  January 
M  to  27,  n»o4.thc  Mtirttnth  worked  on  the  wreck  of  the  steamer  Kmintt 
Efhtrnhh^  at  (inMMivilh*,  Mis^..  and  removed  three  lM>ilers  and  such 
parts  of  the  wreek  :i^  <'oul<l  be  mm^uhmI.  On  account  of  a  sudden  ris«» 
of  the  rivtM"  tlie  \v<)rk  was  discontinued  until  a  more  favorable  stage 
oet'urs  for  eompl(*ting  the  work. 
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The  trees  referred  to  are  genei-ally  leaning  timber  in  bends  of  the 
iver  or  trees  that  are  liable  to  fall  into  the  water  and  become  obstruc- 
ions  to  navigation. 

An  annual  appropriation  of  an  amount  not  to  exceed  $1<X),(X)0 
laving  been  made  for  this  work,  the  snag  l)oats  will  patrol  the  river 
irhenever  necessary  in  order  to  keep  the  channel  f rex5  from  obstruc- 
ions,  such  as  logs,  drift  jams,  leaning  trees,  and  such  wrecks  as 
iey  may  be  able  with  their  appliances  to  remove  after  the  same  have 
een  blown  to  pieces  with  exjnosives. 

EXPENDITURES. 

The  amount  expended  on  this  work  to  July  1, 1904,  under  all  specific 
ppropriations  since  and  to  include  March,  1879,  is  $1,877,722.69. 

Amount  expended  from  current  allotment  during  the  fiscal  year, 
^,245.25.  A  statement  of  this  expenditure,  as  required  by  law,  is 
iven  in  the  accompanying  table. 

The  work  done  by  the  snag  boats  is  of  great  benefit  to  the  commerce 
ad  navigation  on  the  river.  Before  the  river  was  so  completely 
atrolled  as  it  now  is  the  sinking  of  steamboats  and  other  river  craft 
y  running  on  snags  was  a  common  occurrence.  During  recent  years 
ach  disasters  seldom  occur.  Although  life  and  property  would  seem 
>  1)6  much  safer  now  than  formerly,  the  rate  of  insurance  has  not 
laterially  decreased. 

It  is  proposed  during  the  coming  year  to  continue  operating  these 
nag  boats,  as  provided  in  the  river  and  harbor  act  of  August  11, 1888. 

Tlie  statistics  relating  to  th(>  commerce  benefited  by  the  operation  of 
bese  snag  boats  will  be  found  in  the  report  of  operations  for  this  year 
or  the  improvement  of  the  Mississippi  River  from  the  mouth  of  the 
fissouri  to  the  mouth  of  the  Ohio  River. 

The  headquarters  of  the  snag  boats  is  in  St.  Louis. 

The  amount  of  customs  collected  at  St.  Louis  during  the  fiscal  year 
ras  $2,376,195.02. 

The  amount  of  internal  reveiuie  collected  was  $8,047,858.42. 

M/ntt'u  Htatemenf. 

m 

.mount  drawn  undor  section  7,  act  of  Aujfiist  11,  188S $88, 245. 25 

one  30,  1904,  amount  expended  during  fiscal  year 88, 245. 25 

aly  1,  1904,  amount  available  for  lineal  year  1904-5 100. 000. 00 


ALLOTMKNTH. 

»y  act  of —  I  Fiscsd  year  ending  June  .'iO — 

March  3,  1879 $100,000.00            1895 $100,000.00 

June  14,1880 100,000.00  !          1896 80,496.26 

March  3,  1881 80,000.  (X)             1897 83,421.64 

March  2,  1882 85,  (HH).  00             1898 88, 917.  74 

July  5,  1884 72, 950.  63             1899 88, 923. 15 

August5,  1886 56,250.00             1900 86,355.29 

August  1 1,  1888 100,  (XK).  00             1901 86,  710.  a5 

iscal  vear  ending  June  1^0—                                   1902 93,  a55.  27 

18iK) 49,  0H9. 17             1903 72, 587. 48 

1891 92, 720. 97             \'i\OA 88, 245. 25 

1892 98, 250.  CK)  

1893 96,  497.  2:J                Tot^d 1 ,  877,  722.  59 

1894 88,252.46 
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Table  No.  1. — Summary  of  expente*  for  ntteratmg  V,  S.  mag  boats  IL  G.  Wright  md 
./.  A'  Macmnlt  in  connection  wUh  tJie  vvrK  of  removing  obstructions  in  Mississipin  Wm 
during  the  fiscal  yetir  aiding  June  30,  1904- 


1908. 


Application. 


July. 


Augiwt.    ,  KeptcmberJ   October. 


<  )ftire  expcnsefi 

Expenses  of  snag  boat  H.  O.  Wright: 

Crew «2,037.50 

Outfit 11.69 

Fuel I        270.00 

Subiiifltence !        418. 2ft 

Supplies ■ 

Repairs '  85.67 

ExpeuHes  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 


11.002.85 
2,091.49 


662.25 
24.07 


1,808.67 
15.85 


Fuel 
RubHiHtcnee. 

Supplies 

Repairs 


.1 


492.09 
767.48 


80.80 


2.104.00 

16.85 

735.00 

489.00 

25.75 


16.20 
2,045.88 


S815.95 
2,115.84 


614.20 

632.60 

3.75 

29.02 

2.110.00 


1,258.88 
705.40 


1,276.25 
887.85 


Total 5,887.00  1      7,150.26 


7.055.20 


88.10 
2.090.50 


1,982.50 
468.49 


9.424.61 


November. 


511S 

in.fl 


68&0I 
90L71 


2,a08.tt 


Application. 


Office  expenses 

Expenses  of  snag  boat  H.  G.  Wright: 

Crew 

Fuel 

Subsistence 

Supplies 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

cmtflt 

Fuel 

Subsistence 

Supplies 

Repairs 

Miscellaneous 


Total 


1908. 


December. 


93.85 

14,115.67 

1,105.65 

744.94 


4,127.83 
220.26 

1,425.25 
833.19 


5.00 


12,081.04 


1904. 


Januar>'. 


$4.95 

424. 16 

1,394..S5 

352.28 

185.50 

2,124.00 


1,072.95 

139.27 

25.92 


5,723.38 


February. 


$4.64 

3,747.88 
824.40 
791.85 

I. 


March. 


9986.80 

1.988.01 
837.50 
108.86 


2.099.83  :      1,787.00 


1,616.51 

663.44 

45.00 


9.793.00 


447.50 
02.41 


AprlL 


1.40«.« 
911.41 
67B.9 


1.4?5lOI 
180.01 
00.01 
fiflOia 


a&» 


5.642.07  -        6,07LM 


Application. 


Oftice  expenses 

Expenses  of  snag  boat  H.  Q.  Wright: 

Crew 

Outfit 

Fuel 

SubsiMtence 

Supplies 

Repairs 

Expenses  of  snag  boat  J.  N.  Macomb: 

Crew 

Outfit 

Fuel 

Subsistent'o 

Supplies 

Repairs 

Miscellaneous 


Total 


1904. 


May. 


920.  UO 

1,432.00 
673.92 
276.82 
318.14 
501.60 

1,640.64 

1,738.50 
230.28 
194.25 
186.85 
413.96 
993.53 


8,621.39 


June. 


9958.44 

1,440.00 

7.00 

150.00 

824.68 

49.61 

858.62 

1,569.17 

1.460.77 

474.00 

404.69 

57.18 

1,286.27 

48.56 


Total. 


94,7l&fl 
22,8«LfB 

est  CI 

7.n7.05 

5,20(161 

74aM 

2.108.06 

22.9M.n 

2,078.01 

10.851.» 

6,971.41 

567.a 

2.91iLl9 

74.« 


8,588.88        88,9I6.» 


«Crew  for  November  services  paid  in  December  accounUt. 
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IMPROVEMENT  OF  MISSISSIPPI  RIVER  HETWKEX  OHIO  AND  MISSOURI 

RIVERS. 

A  conciHe  statement  of  the  project  for  and  liistory  of  this  work  will 
be  found  in  the  Annual  Report,  of  the  ('hief  of  Knijineers  for  1904, 
page  412,  as  well  as  on  i>age  2f)31  of  the  Report  of  the  Chief  of  Engi- 
neern.  United  States  Army,  for  1900. 

Reference  should  1>g  made  to  the  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1S94,  imges  1577  et  seq.,  for  information 
relating  to  the  development  of  the  various  forms  of  construction  and 
for  a  reisume  of  the  various  types  employed  between  1872  and  181>4, 
and  to  the  Reports  of  th(^  Chief  of  Engineers,  United  States  Army, 
for  1895  (p.  2059),  189«)  (p.  1717),  1897  (p.  2012),  1898  (p.  1698),  1900 
(p.  2632),  and  1901  (p.  2169)  for  minor  details  as  to  foniis  of 
oonHtruction. 

Since  the  adoption  of  this  project  work  has  been  done  substantially 
according  to  the  methods  referred  to  above  at  the  following  localities: 
Mouth  Missouri  River,  St.  Ijouis  Harbor,  Cahokia  Chute,  Arsenal 
Island,  Horsetail  Bar,  Carroll  Island,  Twin  Hollows,  Pulltight,  Keards 
bland,  Chesley  Island,  Jim  Smiths,  Sulphur  Springs,  Fost<?r  Island, 
Lucas,  Cornice  Island,  Rush  Tower,  Michaels  Ijanding,  Danb}-  Land- 
ing, Rush  Towhead,  Penitentiary  Point,  Turkey  Island,  Ste.  Gene- 
vieve, Kaskaskia  Island,  (,-hester,  Crain  Island,  Llbertv  Island,  Sev- 
enty-six Ijanding,  Willard,  Hamburg,  Devils  Island,  Minton  Point, 
Cape  Girardeau,  Connuerce  Island,  Burnham  Island,  Powers  Island, 
Goose  Island,  Buffalo  Island,  (ireenloaf  Bend,  Hurricane  Field,  Green- 
field Bend,  and  vicinity  of  (.-airo. 

During  the  fiscal  year  ending  June  30,  lt)04,  work  for  the  perma- 
nent improvement  of  the  river  has  been  carried  on,  as  hereinafter 
described,  at  the  following  localities:  Opposite  Missouri  River,  Pull- 
tijifht,  Chesley  Island.  Danbv  Landing,  Penitentiary  Point,  Ste.  Gene- 
vieve, Chester,  Crain  Island,  Liberty,  Libei-t>'  Bend,  Willard,  Goose 
Islana,  Buffalo  Island,  Grc^enleaf  Bend,  Hurricane  Field,  and  Green- 
field Bend.     (See  Pis.  I  and  ±) 

I»KKMANKNT   IMTHOVKMENT. 

Opposite  mouth  of  Mi^snun  Hi  err  (15  mihs  ahnu:  St.  Louifi). — In 
1899  and  1900  the  Illinois  ))ank  opposite  the  mouth  of  the  Missouri 
River  was  protected  below  the  plane  of  low  water  with  a  lumber  mat- 
tress for  11,025  feet.  Above  tlie  shore  edge  of  the  mattress  the  ])ank 
slope  was  revetted  with  stone  to  the  levels  of  river  stages  varying  from 
5  feet  to  20  feet  on  the  St.  Louis  gauge,  the  latter  height  being  al>out 
the  top  of  the  bank  for  10,ooo  feet  of  the  protection. 

The  old  revetment,  which  was  found  in  fair  condition,  was  thoroughly 
repaired  and  raised  to  the  top  of  the  bank  for  its  full  length.  The 
mattress  was  extended  2,745  feet.  The  bank  along  the  new  mattress 
is  much  higher  than  along  the  old  work,  and  for  1,500  feet  at  its  upper 
end  was  graded  by  the  action  of  the  river  to  a  suitable  slope  for  the 
reception  of  stone  Jis  high  as  the  21-foot  level.     This  portion  of  the 

ES«  1904 1;« 
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bank  was  also  fully  revetted,  so  that  the  completed  protection  is  now 
12,500  feet  in  length,  the  mattress  alone  extending  1,270  feet  farther, 
with  a  nearly  vertical  bank  above  it. 

-  PidZtight^  Illinois  {15  miles  hAow  St.  Lauk). — ^The  accretions  gained 
by  the  hurdles,  built  1882,  1883,  1884,  1889,  1893,  1894,  and  1895  at 
this  locality  have  so  suffered  from  erosion  during  the  last  three  yeat« 
that  the  new  bank  of  the  river  has  receded  a  maximum  distance  O^ 
about  700  feet,  the  cutting  beginning  at  the  main  shore  above  the  hnr^' 
die  svstem  and  extending  in  varjMng  amounts  to  the  outer  end  of  huT*^ 
die  I?o.  7  near  the  foot  of  Beard  Island,  and  destroying  the  outer  enf 
of  the  upper  hurdles  so  that  a  channel  of  the  river  ran  across  thei 
leaving  to  the  west  the  buttresses  of  Nos.  1  and  2,  which,  when  built:^ 
were  at  the  east  channel  limit.     In  order  to  restore  the  former  bank 
and  channel  conditions,  it  was  decided  to  rebuild  the  hurdles  gradually^  • 
either  directly  upon  the  old  lines  or  by  spurs  located  between  the  lat^- 
ter  and  extending  from  the  present  bank  to  the  channel  limit  lin&  - 
One  such  hurdle  was  built  lying  between  Nos.  i  and  i,  thus  bei 
serially  No.  §.     It  is  860  feet  in  length  and  is  fully  completed  wi 
buttress  and  T-head  at  its  outer  end.     Another  hurdle,  No.  1,  aboii.t 
2,000  feet  farther  downstream,  was  begun  June  6,  and  was  nearl.F 
completed  at  the  end  of  the  year.     Other  lines  of  the  same  character 
will  be  built  as  local  conditions  indicate  their  necessity. 

C/(£shi/  Iftfand^  Missouri  (10  miles  helmc  St.  Loui^). — The  ori^nal 
hurdles  (1883,  1884.  and  1885)  closing  the  chute  l>etween  this  island 
and  the  Missouri  snore  havinjj  been  almost  destroyed  by  fire,  ice, 
and  drift,  allowing  a  consideraolc  volume  of  water  with  strong  cur- 
rent (13  feet  depth  -St.  Louis  gau^e,  20  feet)  to  pass  through,  it  was 
decided  to  close  the  chute  agtim  with  a  new  hurale  dam  260  feet  in 
length,  located  1,250  feet  below  the  former  hurdles,  or  about  one-third 
mile  below  the  head  of  the  island.  On  account  of  the  soft  character 
of  the  bottom  the  foundation  for  this  dam  was  laid  with  a  double 
thickness  of  mattress  along  the  piling  line.  After  the  completion  of 
the  hurdle  a  rise  in  the  river  lodged  above  it  a  large  mass  of  drift, 
which  was  promptly  sunk,  adding  greatly  to  the  strength  and  effective- 
ness of  the  dam. 

The  revetment  at  the  heiid  and  on  the  east  face  of  the  island  has 
suffered  seriously  from  erosion  during  the  last  two  3'ears.  It  was 
repaired  during  the  first  half  of  this  fiscal  year,  but  the  spring  flood 
caused  an  erosion  which  will  require  new  protection  on  a  considerable 
length  of  bank.     This  has  not  yet  been  begun. 

Vanby  Landimj.,  Missouri  {Ifi  nrilei<  helow  St.  Louis). — Several  small 
breaks  and  slides  in  this  revetment,  which  w(»re  developed  this  season 
by  the  falling  river,  wore  repaired.  Their  aggregate  length  was 
about  <)00  feet,  ])ut  they  were  scattered  along  3,000  feet  of  the 
protection. 

JWitentiary  Pointy  Illinois  {J^  miles  Inlmn  St.  Lomi). — About 
6,350  feet  of  tliis  bank,  beginning  a  quarter  of  a  mile  below  the  mouth 
of  Salt  Bend  Slough,  was  protected  in  1901  with  a  mattress  and  par- 
tially with  stone,  the  bank  above  being  then  too  st-eep  for  the  comple- 
tion of  the  latter  part  of  the  revetment. 

During  the  last  two  high  waters  the  work  was  badly  damaged  and  its 
efficiency  destroyc»d  in  its  lower  half  by  deep  erosion  of  the  Ymnk, 
which  left  the  new  shore  line  from  400  feet  to  (>00  feet  behind  its 
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former  location.  The  inattreHH  wa«  extended  upstream  1,250  feet  to 
the  alough  and  downstroam  4^225  feet  along  the  newly  eroded  bank, 
making  the  entire  length  of  partially  protected  bank  now  7,60()  feet. 
The  stonework  wan  carried  to  the  top  of  the  Ijank,  fully  completing 
the  revetment  for  about  4,500  feet  at  it^  up])er  end,  and  for  the  remain- 
ing distance  to  the  top  of  the  natural  bank  slope,  at  about  the  level  of 
a  15-foot  stage. 

iSte.  Gefievieoe,  Mo,  (00  7/riU's  heimr  St.  Laiiis). — This  protection 
wan  placed  1897-11*01.  The  original  length  was  7,350  feet  down- 
stream from  hurdle  No.  18,  ])ut  by  wear  at  the  lower  end  and  rutting 
into  the  bank  behind  the  mattress  it  has  been  shortened  in  recent 
years  to  about  6,(XK)  feet  of  complete  protection,  the  lower  levels  of 
the  revetment  beyond  this  running  gradually  out  into  the  river^  at 
stages  above  mean  low  water,  until  the  end  of  the  mattress  is  250  feet 
from  the  bank. 

During  the  last  few  seasons  the  channel  has  been  close  to  the  revetted 
bank,  crowded  against  it  by  a  middle  bar,  causing  numerous  slips  in 
the  stonework  and  several  circular  caves  in  the  bank.  The  stonework 
was  thoroughly  repaired  and  raised  nearly  to  the  top  of  the  bank,  and 
short  sections  of  mattress  were  placed  in  the  caves.  In  one  of  the 
largest  of  these  a  spur  Imrdh^,  was  ])uilt  to  break  the  eddy  there 
encountered.  With  thc^se  repairs  and  additions  the  protection  is  now 
fully  completed  for  6,000  feet  from  hurdle  No.  18.  For  the  remain- 
ing distance  (1,350  feet)  the  mattress  is  in  place  and  the  stonework  is 
exposed  at  low  stag(»s,  Irnth,  however,  detached  from  the  bank,  as  has 
been  said.  To  prevent  further  erosion  and  damage  to  this  section  a 
short  hurdle.  No.  24,  about  175  feet  in  length,  was  built  at  a  point 
6,900  feet  telow  No.  18,  connecting  the  new  )>ank  with  the  old  revet- 
ment; it  is  thought  that  this  will  restore  the  bank  line  eventually  to 
its  former  location. 

The  lower  end  of  this  revetment  was  damaged  during  the  spring 
flood  and  was  repain^d. 

On  the  approach  of  low  water,  early  in  August,  the  crossing  l)etweeii 
the  Missouri  shore  at  the  foot  of  the  revetment  and  the  mouth  of 
Kaskaskia  River  threatened  to  ])econie  shoal  and  an  obstmction  to 
navigation.  To  correct  this  tendency  a  huixlle.  No.  25,  was  built  from 
the  Missouri  shon*  at  a  point  about  COO  feet  below  the  revetment  just 
referred  to,  projecting  1,575  feet  into  the  river  and  forcing  the  channel 
to  the  Illinois  shore  near  the  mouth  of  the  Kaskaskia,  where  it  main- 
tained a  good  depth  throughout  the  year. 

The  hurdle  was  very  strongly  built  with  T-liead  and  buttress  at  the 
outer  end,  and,  for  l»oo  feet  of  its  length  from  shore,  heavy  drift 
Avhich  had  accumulated  above  it  was  sunk,  adding  much  to  its  strength. 

The  April  flood,  however,  passed  over  the  soft  bank  at  the  root  of 
this  hurale  and  cut  it  away  without  damaging  the  structure,  until  the 
latter  was  entirelv  debiehed  and  ahout  4oo  feet  distant  from  the  new 
Imnk.  As  the  depths  found  on  the  original  line  of  the  hurdle  tu'ross 
the  newly  scoured  channel  were  excessive,  the  hurdle  was  connected 
anew  to  the  Imnk  by  an  addition  built  diagonally  upstream  from  its 
inner  end,  450  fe4»t,  to  tin*  wooded  shore,  which  was  there  revetted 
with  a  lumber  mattress  and  stx)ne. 

dustri\  Mo.  {//o/sf  />iln))(L  Off  mlhs  hdotr  Si.    Dm  Is), — This   pro 
tection  was  placed  in  lSi)7-l»S.     It  is  4,346  feet  long,  but  only  the 
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upntream  third  of  its  len^h  was  in  good  condition  at  the  beginnin^^uf 
the  present  season,  the  remainder  of  the  bank  above  the  mattress  Giv- 
ing suffered  much  from  erosion.  At  the  upper  end  of  tlie  latter 
stroteh  about  1,650  feet  of  the  subaqueous  protection  was  replaced  and 
several  pocket  mattresses  were  sunK  in  the  caves  where  the  erosion 
had  been  most  irregular. 

Cram  hhnid^  Mi^^ourl  {7^  mib^  below  St,  LtnuH), — The  main  chute 
(known  as  Missouri  Chutt>)  between  the  Missouri  shore  and  Puckett 
Island,  and  the  small  chute  }>etween  the  latter  and  Crain  Island,  were 
closed  in  the  spring  by  the  construction  of  two  hurdle  dams,  1,400 
feet  and  375  feet  in  length,  respectively. 

These  hurdles  were  in  moderate  depths  of  water  and  in  consequence 
were  more  lightly  built  than  usual,  the  piling  being  in  two  rows  of  3- 

Sile  clumps  spaced  8  feet*  apart  and  driven  through  double-tier  foun- 
ation  mattresses  of  lumber.     The  hurdles  were  curtained  to  the  level 
of  a  25-foot  stage. 

During  the  high  water  in  May  the  erosion  of  the  head  of  Grain 
Island  became  a  menace  to  the  smaller  dam.     To  stop  the  erosion  the 
protection  of  the  head  of  Crain  Island  was  l>egun,  but,  on  account  of 
the  high  stage  of  river,  was  not  carried  further  than  to  effect  the 
object  in  view.     The  bank  was  protected  with  a  mattress  and  stone 
revetment  for  1,519  feet.     As    the  depths  were    not  very  great, 
although  the  current  was  swift  and  destructive  to  the  bank,  the  mat- 
tress used  was  narrow,  75  feet  to  90  feet  in  width,  and  its  shore  edge 
was  sunk  at  about  the  contour  of  the  15-foot  stage.     Between  this  level 
and  the  water  edge  the  bank  was  loosely  coated  with  spalls  and  stone,  to 
be  rearranged  when  exposed  at  lower  stages;  thence  to  the  3()-f oot  con- 
tour the  bank  was  graded  and  paved  with  stone  in  the  usual  manner. 

Liberty ^  Mo,^  htUnn  Ancfu^r  Landimj  {77  miles  helow  St  Z^uis).— 
The  shore  hurdles  between  Crain  Lsland  and  Bishop  Point,  work  upon 
which  had  been  interrupted  b}-^  the  high  water  of  June,  1903,  were 
completed.  The  aggregate  length  added  to  them  during  the  j'ear  is 
H50  linear  feet,  and  their  separate  completed  lengths  are  now  as  fol- 
lows: No.  li,  275  feet:  No.  Gi,  200  feet;  No.  8,  450  feet;  No.  9,  350 
feet:  No.  10,  400  feet;  No.  11,  2(K)  feet;  No.  12,  225  feet,  and  No.  13, 
225  feet,  making  a  total  length  of  2,325  feet.  The  ends  of  these  lines 
slope  from  a  25-foot  stage  to  a  15-foot  stjige,  the  outer  piles  in  hurdles 
Nos.  8  to  18,  inclusive,  renting  in  the  stonework  of  the  old  revetment 

Lih'rtif^  Mo,^  helow  Bhluyp  Landing  (80  vales  helmo  St.  Louis). — 
Hurdles  Nos.  7  and  10  of  this  system  were  broken  several  years  ago, 
but  the  chutes  leading  to  them  have  been  too  shoal,  except  at  extreme 
high  water,  to  permit  their  repair  until  this  season.  Hurdle  No.  7, 
which  was  broken  next  the  shore,  was  repaired  by  the  construction  of 
a  shore  revetment  and  525  feet  of  new  hurdle  line  on  a  line  inclining 
upstream  from  the  original  location  and  following  the  shoalest  water 
in  the  vicinitv.  Hurdle  No.  10  was  l)roken  about  1,000  feet  from 
shore,  and  the  repair  consisted  of  725  feet  of  new  hurdle  running 
somewhat  upstream  and  around  the  gap  in  the  line,  again  following 
the  shoalest  water.  The  old  piling,  in  ooth  hurdles,  was  reenforced 
and  strengthened  with  new  piles  where  necessary  and  accessible. 

LdHrrt\l  lit'ud^  lll/fiois{Sl  hults  htlnw  St,  Lotn\s), — The  entire  length 
of  sulxu^ueous  protection  laid  along  this  \niuk  is  13,425  feet.  Upon 
the  upper  11,000  feet  the  stonework  had  been  laid  its  high  as  the 
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20-foot  to  25-foot  levels.  For  the  roiiminiiijj:  distiiiice,  2,325  feet, 
stone  had  not  been  plat^exl  al)ove  the  14-foot  stage,  but  bv  the  action 
of  the  river  wa«  at  the  Fieginning  of  the  year  about  !i  feet  lower, 
although  the  bank  alK>vc^  it  showed  very  little  wear.  The  stonework 
was  repaired  and  raised  to  the  high  l)ank  at  levels  from  28  feet  to 
80  feet  along  the  tii-st  section,  which,  therefore,  may  be  coasidered 
completed.  The  second  section  should  Ix^  (completed  at  the  earliest 
opportunity. 

ntliurd^  III.  {Ill  viileH  hArnr  St.  Lonl^). — A  hurdle  was  begun  at 
this  locality  during  June  and  was  in  pnxress  of  construction  at  the 
close  of  the  fiscal  year,  a  {Mirt  onl}'  of  the  foundation  having  Ixsen 
laid.  The  hurdle  will  probably  b(»  completed  early  in  the  ensuing 
season. 

Gooae  Isl-and^  IIIuioIh  {1j^5  mil  en  hthnn  St,  Ijhuh), — The  channel  in 
the  vicinity  of  Anita  Towhead  having  been  shoal  and  difficult  for  two 
seasons,  requiring  dredging,  it  was  (iecid(Hl  to  extend  the  (ioose  Island 
svstem  of  hurdles  by  the  construction  of  line  No.  14,  projecting  from 
tne  bank  at  Commercial  Point,  to  concentrate  the  flow.  The  liurdle 
was  completed  with  T-head  and  l)uttre>js  early  in  the  year,  and  is  1,520 
feet  in  length. 

Buffah  IsUmd^  Missmir!  (1^8  m/tex  hdf^w  AY.  DniiH), — When  the 
first  work  in  this  lo<'alitv,  5,000  feet  of  mattress  and  paitially  com- 
pleted stonework  above  It,  was  placed,  in  1900,  along  the  foot  of  Anita 
Towhead,  Griffith  Island  and  Philadel]>hia  Point,  about  4  miles  of  pro- 
tection in  all  were  contemplated.  Since  that  time  the  erosion  lias 
been  greatest  from  Price  I^anding  to  1  mile  below  the  head  of  Buffalo 
Island,  with  maximum  reeession  of  the  bank  of  1,000  feet  (siiu^e  sur- 
vey, 1899),  near  Klkin  Landing.  The  bight  of  the  bend  thus  has  been 
moved  downstream  al)out  half  a  mile,  which  will  necessitate  an  exten- 
sion of  the  contemplated  protection  to  a  length  of  5i  miles. 

Two  sections  of  mattress,  2,*JS5  feet  and  1,H80  feet  long,  respectively, 

reed  2,885  feet  a^xirt,  wcmc  placed,  beginning,  respectively,  4(M)  feet 
ve  Price  Liinding  and  Hoo  foet  below  the  head  of  Buffalo  Island. 
The  shore  edges  of  these  mattresses  were  secured  with  stone  and 

rlls,  and  the  bank  above  th(^  first  section  was  revetted  to  the  top  of 
natural  slope  at  the  levels  of  12-foot  to  15-foot  stages,  and  about 
180  feet  in  the  second  section  had  been  r(»v(»tted  to  the  13-foot  stage, 
when  work  was  stoppe<l  by  cold  wt^ather. 

Greehleaf  licn<h  lUi/Ktls  {10/  inlltn  htlmr  St.  Ij>u!f<), — The  works 
previousl^'^  placed  in  this  vicinity  at  (ireenleaf  litmd  and  Beach  Ridge 
are  both  included  in  th(»  alH)ve  caption.  The  original  lengths  of  these 
sections  were  0,075  feet  and  9,435  f(»et,  respectively.  Both  had  suf- 
fered slight  losses  at  their  lower  ends,  but  this  year  these  loss(»s  were 
restored  and  the  mattresses  were  cxt<*nded  in  lengths  to  7,575  feet  and 
10,430  feet,  lying  8,2(K)  f(»et  apart. 

To  prevent  tin*  usual  formation  of  eddies  against  the  unprotected 
bank  minKHliately  below  the  ends  of  these  works,  short  spur  hurdles 
of  piling  were  built  across  the  mattresses,  175  icet  and  300  feet  from 
their  lower  ends,  the  eddies  formed  under  the  spurs  thus  falling  upon 
the  mattresses,  which  an*  able  to  resist  them.  The  stonework  was 
thoroughly  re])aired  and  mised  to  the  high-water  line  wherever  nec- 
essary, and  was  extended  along  the  new  mattresses  to  the  top  of  the 
natural  bank  sIo^m?.     At  the  close  of  the  year  the  upper  section  of  the 
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work  was  completed  to  the  high-water  line  at  the  levelw  of  «3<^f()ut 
.stage  for  4,H<Mj  feet,  and  wa8  3  to  9  feet  lower  for  the  remainder  of  its 
length.  The  lower  section  was  completed  to  the  30- foot  stage  for 
9,000  feet,  and  was  2  to  12  feet  lower  for  the  remaining  distanee. 

HitiTicane  Fields  Missouri  (165  miles  hdmc  St.  LouU). — A  protec- 
tion of  this  rapidly  caving  bend  was  begun.  The  mattress  was  laid 
with  considerable  diflBculty  along  5,060  feet  of  the  bank.  Its  shore 
edge,  at  the  level  of  a  12-foot  stage^  was  secured  with  stone  and 
spalls,  and  along  3,000  feet  of  the  bank  at  the  upstream  end  of  the 
work  the  revetment  was  carried  from  6  to  16  feet  higher,  to  the  top 
of  the  naturally  graded  bank  slope. 

Greenfield  Bei\d^  Missouri  {172  miles  betaio  St.  Louis). — For  the 
protection  of  the  bank  at  this  locality  considerable  expenditures  have 
Seen  already  made  at  and  above  Bird  Point  by  the  railroads  termi- 
nating there.  A  part  of  this  work  has  been  destroyed  by  the  river 
cutting  behind  it,  leaving  portions  of  the  stonework  detached  from 
the  bank  to  menace  navigation  should  the  bank  be  allowed  to  recede 
farther.  A  protection  for  the  bank  and  short-spur  hurdles  to  connect 
these  stone  piles  with  it  were  designed,  but  by  reason  of  the  high 
stages  of  river  and  consequent  great  depths  found,  the  construction  of 
the  hurdles  was  not  attemptea.  The  bank,  however,  was  protected 
by  a  mattress  for  1,925  feet  immediately  above  the  fascine  work  of 
the  railroads  and  along  it  the  stonework  was  carried  to  the  top  of  the 
natural  bank  slope  at  the  levels  of  stages  varying  from  12  to  18  feet. 
To  secure  the  head  of  the  work  a  short-spur  hurdle  was  built  across 
the  mattress  100  feet  below  its  upstream  end. 

TEMPORARY  EXPEDIENTS. 

The  only  dredging  or  other  temporary  expedients  carried  on  during 
the  year  was  at  Okaw  crossing,  from  the  foot  of  Ste.  (lenevieve  Bena 
to  mouth  of  the  Okaw  River,  where  the  wheels  of  the  towlH>ats  (r\tt, 
11.  L.  Abbot  and  T.  L.  Or^ei/  were  used.  The  unusually  high  stage 
of  the  river  rendered  other  dredging  unnecessary. 

Buoys  were  placed  on  all  crossmgs  which  threat(»ned  to  l>e<*ome 
shoal. 

PLANT. 

The  plant  belonging  to  this  improvement  was  repaired  and  neces- 
sary additions  were  made  to  maintain  its  efficiency.  New  hulls  were 
built  for  tenders  Xos.  0  and  7,  and  each  was  enuippt^d  with  a  tire 
pump  and  steam  capvstan.  Six  l)arges,  1  office  and  survey  })oat,  5  pile 
drivers,  and  1  derrick  l)oat  were  extensively  repaired  on  the  ways  at 
the  engineer  depot,  and  8  steel  flats,  In^gun  the  preceding  year,  were 
completed.  A  new  machine  shop  was  built  and  ecjuipped  with  lH)ilers 
taken  from  the  condemned  steamer  Gen.  Gillimfrv.  the  engines  from 
condemned  pile  drivers,  and  the  material  used  was  taken  largely  from 
that  on  hand  which  had  become  unserviceabU*  for  the  purposes  for 
which  it  was  purchased. 

MATERIAL. 

The  piles,  lumber,  and  part  of  the  stone  required  for  the  construc- 
tion works  were  procured  by  contract;  the  remainder  of  the  stone 
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|»rocurHl  by  hiriKl  lalnir  and  |myiiient  of  ruynlt v  ui  l4ittl»  Itock 
lien,  Doar  8le.  Uencvievo,  Mo. 


PIIYHICAI.    I>ATA. 


Tbe  mugen  esUblUhcd  along  this  reach  of  the  river  were  read  and 
nnaired  atf  required. 

llaaiNireiuenU  of  the  discharge  of  the  river  were  made  with  full- 
daplh  rod  floats  at  Htagen  i!5  feet  and  under  at  the  engineer  depots  and 
at lliffher  stages  at  Chester,  III.  The  results  of  th<*se  nieasun*mentM 
MB  uown  in  the  following  table«  whieh  is  in  continuance  of  the  table 
poUished  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  11K)1, 
22U6  et  se<|. 
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ORCiANlZATION. 

During  the  3'ear  death  has  made  serious  inroads  upon  the  workup 
force  of  this  district,  depriv^ing  it  of  the  services  of  two  of  itsprindpu 
employees. 

On  September  20,  1U03,  Mr.  William  C.  Stevens,  who  had  been 
connected  with  the  Engineer  Department,  in  various  districts,  since 
1880,  as  clerk  and  chief  clerk,  and  whose  conscientious  services  were 
of  greut  value  to  the  officer  in  charge,  died  at  St.  Louis,  Mo.,  after 
some  months'  illness. 

On  June  28,  11)04,  Mr.  D.  M.  Currie,  who  had  l>een  connected  with 
the  Mobile,  Ala.,  district  from  1871-72,  and  with  the  St.  Louis  district 
since  1878  as  assistant  engineer  and  princijml  assistant  engineer,  died 
suddenly  at  St.  Louis-,  Slo.  The  loss  of  this  faithful,  denial,  and 
efficient  assistant  is  deeply  felt  by  all  who  were  associatea  with  him, 
and  his  long  experience  in  the  work  of  the  district  rendered  his 
services  especially  valuable  to  the  Government. 

Mr.  S.  G.  Clarfc  was  promoted  to  })e  chief  clerk  on  October  12, 1903, 
and  Mr.  William  S.  Mitchell  to  })e  principal  assistant  engineer  on 
June  29,  1904. 

On  October  1,  1904,  Junior  Engineers  \V.  M.  Penniman  and  F.  Y. 
Parker  were  promoted  to  be  assistant  engineers. 

ESTIMATES. 

The  original  estimate  of  the  cost  of  the  improvement  of  the  Missis- 
sippi River  between  the  mouths  of  the  Ohio  and  Missouri  rivers,  as 
revised  in  1883,  is  *16,397,5O0. 

The  total  appropriations  to  date  amount  to  ^11,754,999.98.  Of  this 
amount  ^180,000  was  alloted  In  acts  and  projects  for  improvement 
l)etween  the  Illinois  and  Missouri  rivers,  including  Alton  Harbor, 
leaving  a  balance  of  $11,574,999.98  to  be  a])plied  to  the  project  for  the 
general  im])rovement  between  the  mouths  of  the  Ohio  and  Missouri 
rivers.  The  balance  of  the  estimate  for  the  original  project  for  the 
general  improvement  between  the  Ohio  and  Missouri  rivers  not  appro- 
priated June  30,  1904,  is  therefore  SNr,822,500.02. 

The  amount  that  has  been  expended  upon  the  project  to  this  date  ia 
*10,f)29,390.66. 

The  balance  available  June  30,  1904,  of  the  amount  appropriated  is 
$945,009.32,  to  which  must  be  added  $3,704.01  received  from  miscel- 
laneous receipts,  a  total  of  $949,313.93,  exclusive  of  outstanding  lia- 
bilities. 

The  amount  expended  during  the  fiscal  year  was  $591,432.89,  of 
which  $590,032.89  wa^  by  voucher  and  $800  was  reserved  for  the 
Board  of  Engineers  on  Rivers  and  Harl)ors. 

The  river  and  har}x)r  act  approved  June  30,  1890,  provides: 

Tliat  any  Imlance  of  fonner  approi>riationfl  now  available,  and  the  money  hereby 
appropriated  and  aiithoriz^Hl  to  he  (»xpt'nde<l  for  the  »aid  stMrtion  of  the  river  Itetween 
the  mouth  of  the  Missouri  River  and  the  mouth  of  the  Ohio  River,  or  80  much  thereof 
aa  may  be  neee«Mirv,  siiall  l>e  expendo<l  in  the  construction  of  suitable  dredge  boati, 
l>ortablc  jetties,  an<l  other  Huitable  applianccH,  and  in  the  maintenance  and  operatioD 
of  the  same,  with  the  view  to  ultimately  obtaining  and  maintaining  a  naviraible  chan- 
nel from  St.  liouis  t<j  Cairo  not  lens  thaii  two  hundrtMl  and  fifty  fi^t  in  width  and  nine 
feet  in  <lepth  at  all  jjeriods  of  the  year,  exceiJt  when  luivigation  of  the  river  ia  doeed 
by  i«^. 
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In  the  $10,029,390.60  atove  mentioned  is  included  all  amounts 
cpended  for  dredge  plants,  portable  jetties,  and  appliances  for  tem- 
nmry  improvement  of  the  cnannel  and  for  operating  the  same,  alto- 
sther  1630,836.34.  Of  this,  $906.30  was  expended  during  the  fiscal 
dar  for  dredging.  The  approximate  value  of  this  plant  at  the  begin- 
ingof  the  fiscal  year  was  $194,677.10.  Its  present  approximate  value 
$181,136.33. 

T)ie  available  balance  includes  the  unexpended  balance  from  special 
lotment  made  by  Congress,  as  follows: 

>r  TOotection  of  bank  on  Miseouri  gide  and  to  deepen  and  straighten  channel 

at  Wittenberg,  Mo.,  act  of  March  3,  1899 $10,000 

Money  statement. 

dy  1, 1903,  balance  unexpended $889,526.11 

monnt  ajppropriated  by  Bundr^r  civil  act  approved  April  28, 1904 650, 000. 00 

ily  1,  1904,  miscellaneous  receipts 1,220.71 

1,540,746.82 
ine  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $399, 740. 43 

For  maintenance  of  improvement 191, 692. 46 

591 ,  432. 89 

ily  1,  1904,  balance  unexpended 949,313.93 

ily  1,  1904,  outstanding  liabilities 33,721.26 

ily  1,  1904,  balance  available «915,592.67 

ily  1,  1904,  amount  covered  by  uncompleted  contracts 50, 699. 46 

kmount  (estimated)  required  for  completion  of  existing  project 4, 822, 500. 02 

imoont  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $850, 000. 00 

For  maintenance  of  improvement 150, 000. 00 

1,000,000.00 

)obmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


LIST  OF   AHPROPB 

y  act  of — 

June  10, 1872 

$100,  000.  00 

By 

March  3,  1873 

200,000.00 

June  23, 1874 

200,000.00 

March  3,  1876 

200,000.00 

August  14, 1876 

200,000.00 

June  18.  1878 

240,000.00 

March  3,  1879 

200,000.00 

June  14,  1880 

250, 000.  00 

March  3,  1881 

600,000.00 

August  2, 1882 

600,000.00 

July  5,  1884 

520, 000. 00 

Augusts,  1886 

375, 000. 00 

August  11,  1888 

:^oo,  000. 00 

September  19,  1890.. 
July  13,  1892 

400,000.00 

525, 000. 00 

March  3,  1893 

658,  333.  33 

Bv  act  of — 

August  18, 1894 $758, 


March  2,  1895 
June  3, 1896... 
June  4,  1897... 
July  19,  1897- . 
July  1,  1898... 
March  3,  1899. 
June  6, 1900... 
June  13, 1902.. 
March  3,  1903 . 
April  28,  1904  . 
Other  receipts. 


768, 
275, 
673, 
325, 
673, 
673, 
100, 
650, 
650, 
650, 
3, 


333.33 
333.33 
000.00 

333.  as 

000.00 
333.33 
333.33 
000.00 
000.00 
000.00 
000.00 
704.61 


Total 11,758,704.59 


fl Distributed  under  subheadings  as  follows: 
CMT  from  mouth  of  Ohio  River  to  mouth  of  Missouri  River  (acts  of 

March  3,  1903,  and  April  28,  1904) $884,845.35 

or  protection  of  bank  on  Minsouri  side  and  to  deepen  and  straighten 

channel  at  Wittenberg,  Mo.  (act  of  March  3,  1899) 10,000.00 

or  allotment  for  Sawyers  Bend  (act  of  June  13,  1902) 20, 747. 32 

Total 915, 592. 67 


■    rJ-AM/AT'.'    V. 

I-'-r.r.^  r.:.-  ;  «^ir   i-u::.  hn.-  ".liir  -^-r:-   >  inrixiii.'-  upon  the  working 
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Or.  >-pf':..'i^r  j'".  !••■-.  Mr.  W:;L::i:ii  t ".  >cevr:-n'«.  who  had  Uin 
'^^f.'.*"^  v«:  Ai'fi  t:.-  K:. ^' ::*'-*- 1*  I^-parin.-rit.  in  xiiriuib*  •li'^triots.  sint* 
!--'  .  ■*.-  •  i-r!-:  .iT:  !  •■r*'»-f  ''■l»-r.<.  :*:.  1  ^r.*'**-  iTri*«i»*niiou.'i  y^-rvifes  were 
^f  :.'.--:ir   •.;!;'..-   til  f::-  '•^■*'T  :-.  •  hiir-j^--  ::-'i  it  St.  L«>ui«».  Mu.,  after 


"^fU.*-  ::s'»r.r:.^'  illr.- 


O'i  J  .r.«-  ::-.  l.'«'t.  Mr.  I>.  M.  ("urr:*-.  »:.••  riud  Item  «-onnected  witL 
fri"  M'>';i!*-.  AI:i..  ii;-tr:i  t  :r«.»ri.  l^^Tl-Ti*.  ari-i  with  tbt^  St.  I^iiU  iB^trht 
•  if;*'-  1-7-/  H-  ;i--:-r;irit  »'ri'i:iri»-^r  iiri-i  [»riii«i{cii  i^^i-tiint  ••n^ineer.  dM 
-ii'!/!<r.iy  Jif  -t.  I^iiii-.  Mo.  Th»-  l*—  I'f  thi^  faithful,  et^nial.  and 
'ffi'  i»'r;t  a.--i-tarir  i-  i»:»;ijlv  f^-li  ^v  ull  whu  'At-n*  a-'>ociaiiMi  with  him. 
iff  1*^1  fii-  I  on  J.'  '•x[i*:rirnce  iri  th»-  wurk  i»f  the  district  n^nderfd  hi- 
-<rvi'<--  <'-fi<-*i;illy  valimhU*  to  tl:»"  <f«>vfrni«»M»t. 

Mr.  .'^.  f't.  i  'l;irk  wa-  pn>iiK»t»-ii  t«»  ^»»-  ihi»-f  •;iirk  i»n  0«-ti»iit*r  1:^,  It*'-', 
arid  Mr.  William  S.  Slit«:hHll  i«»  U-  prim-ipal  a-'M>lant  i'n».nnt't»r  «w 
Juii"  i^f.  r.«4. 

On  O^-toU-r-  1.  r.»<i4.  •Fjnii«»r  En«:in»'»-r«*  W.  M.  IVnninian  and  F.  Y. 
I'iirk''!"  wt'T*'.  y*rornot»-d  to  U?  :i'»-i*»tant  ••nirin«*er*». 

KSTIMATF>. 

'I  h<:  orijrinal  f'-tiruat**  of  th«'  **»<  <»f  ih»*  iinpmvomont  of  th»»  Mi^>i'^ 
-ipjii  Iiiv^T  \tf'twfcu  tli«'  iiioiith'"  of  tht*(>hi«i  and  MisM»iin  riwrs. »• 
ri-vi-«d  in  \*^<^,  i-*  >'Hi..SI»7..Vmi. 

'V\if  total  app['o|iriati(>n<«  to  dat**  amount  to  *ll,7.'>4.i*S*lM***.     Of  tht 
amount  ^I-ojnio  wa^  allot**d    li\  ai-t^  and  projoi't.'?  f«»r  iinprovi'mt'nt 
\n'\v,ti-i\   tin-   Fllinoi-  arid   Mi-.-«niri   riv^r-.    iiirludiniT   Alton    HarU'f. 
U-ii'.  irif;  :i  fi;il:irH»'  of  ^^I  1  .."i  74. '.*'.*'.  *.'.»*»  tu  Kr  aj»|»lif(l  to  thi*  projtvt  for  \\^*\ 
j/<"ri'-r:il   impro\  i-m«iit   iM-twiM-n  fli«'  mnutli«»  «»f  tin*  Ohio  and  Miv'»i.»ul'^ 
riv<'r-.      Thr   ImlaiM-c  of  tin*  <"-timat«*  for  tin*  orijrinal  ]>rojt»rt  ft»rtl»* 
]S*-ufyn\  in]prov('m«-nt  !M*f\v»i'n  tli(*()hio  and  Mi'^^oiiri  rivrrs  not  appr^^  * 
prijiti-d  diuM-  :>M,  r.#n4,  i^  thfn-fon- >^-t.*^-jL',.'ino.oi>. 

'Iln'  amount  that  hsi-  h^M-n  rxp<iid«'d  u|>on  lh«'  pr(»j<'cl  to  thi«»  dati-  f 
*|M.»;-j!i.;i:.o.t;»;. 

'i'in'  haiaiM*'  availahjr  dunr  ^i'*,  r.*»»4,  of  i1h»  am«>unt  appropriattMl  i-^ 
#I» j:>, «;<»!«. :;i\  to  whjrh   mn-t  hr  addrd  J!':J.7«»l.»d    itMt'ivtul  from  mi-^ri'l 
lan<-'iii-  n-ri'iptH,  a  tnt;d  <»t'  >^'.»4l'..'M.' *».*.»: 5.  rxrlu-Hivi-  «»f  out>tandiiitr  Hh^^ 

hiJitM'".. 

Tlu"  airiount  c*xp«nd«'d  durinji  thr  tlMjii  \k?ar  \va>  ?^.">1M.4."J*J.S1<.  *■{ 
\\hirh  >^.'»!*o.r,:;'j.s:»  wa^  h\  vomhrr  and  >s.Nno  wa-^  n'MTvtHl  for  tin* 
l»Mard  of  Kn;i-irHM-r>  on  Kiv«*r-«and  Ilarhor-*. 

TIh'  rivrr  and  harl»'»r  art  apj»rovrd  Juth'  '.\^K  1>'**».  provido>: 

'l*li;il  :iriv  liiilam-i*  nf  fiirint-r  jii»|ipi|iriatii»n>i  ii«»v\  availuMc  anil  tin*  iiiiinoy  honOiy 
:i|>|>iii|»riari-i  ami  aiitli<iri/i  <i  to  l»f  i\jh  ij.liil  inr  tin-  ^ai*l  -I'ltinn  ni  tht*  ri\«T  ii«*tuit-n 
ilif  iii'Hitli  i>i  tin-  Mi--iiiiri  KiM-r  aii<l  tin-  im-  it  I  m  it  the  <  Uiin  Ki\rr.  nr  >•>  nturli  thcrxi'l' 
a-«  I  nay  In-  ni-i  i-^ar  \ .  «liall  Im*  f\)ifii<I<-'l  in  tin-  i  nii-rrMi-tioii  <>i  *<iiiial>lf  •ln-ilk^-  ImiuTp. 
)Miii:ililr  ji-ttir-.  aii'l  ntlit-i  -iiitaMr  ai>iiliani'«<..  Mini  in  tin-  maintrnaiiif  and  (ti>i'nitii>n 
lit  till*  .'■aim-,  with  tlic  \  ii-v\  tn  itltiiiiati'ly  iilitaiiini^'  arnl  inaiiitaiiiiiiv!  a  navij^ihlf  rhun- 
ml  Irniii  M  I.IIUI-  tii(  'alr<i  iimI  ll•o^•  than  twn  hiiii<irfl  aifl  litl\  I'rrt  in  uiiitli  unil  iiiiif 
lirl  ill  ilcptli  at  all  |MriiM|>  I  if  ihr  year,  rxcrpt  wImm  iia\  iL'atinn  i»f  tlit*  rivi*r  is*  iKim^I 
)f\  III". 
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lAti  oftUam-power  boats  that  arrived  at  St.  Louis  during  the  year  190S, 


Size  of  boats. 


Ihider  MO  non  tons 

Betweu  fiOO  and  1,000  gioss  tonit 
Over  1,000  grotB  tons 


Total 


Draft. 


Feel. 
2.5-6.0 
4.0-7.6 


Number. 


90 
9 
1 


100 


Times 
arrived. 


1,192 

412 

1 


1,605 


lAtt  of  barges  and  scows  thai  arrived  at  8t,  Louis  during  the  year  190S. 


Size  of  boats. 

Draft 

Number. 

Times  ar- 
rived. 

Vtadftr  MO  MUMiB  tons. 

Fut, 
2.5-7.5 
6.2<«.0 

817 
11 

494 

Butwuen  MO  and  1 .000  ffwi*^  tnni* 

29 

Total 

828 

628 

• 

F    Number  of  vessels^  and  their  tonnage,  permanently  and  temporarily  enrolled  and  licensed  at 

the  port  of  St.  Louis j  Mo,,  December  SI,  190S, 


IPtemanent  enrolled  steamers: 

Wood 

Iron  and  steel 

I^Bvmanent  enrolled  bargres: 

Wood 

Steel 

iVunnanent  enrolled  steam  yachts: 

Wood 

Steel 

Vttmanent  enrolled  sailing  yacht«: 

Wood 

Steel 

Tiempoiary  enrolled  steamers,  Rteel 
lioenaed  steamers: 

Wood 

Steel 

Ucensed  barges 

licensed  sailing  yachts,  wood 

Ucensed  steam  yachts,  wood 


Total 


Number 
of  vessels. 

Gross 
tonnage. 

75 
8 

28,017 
2,999 

89 
1 

84,594 
1,162 

8 
2 

271 
177 

1 

1 
1 

80 
62 
80 

13 
2 

1 
1 
2 

145 

16 

9 

24 

150 

62,502 

Net 
tonnage. 


21,142 
2,825 

84,525 
1,162 

178 
128 

28 
62 
19 

108 

29 

16 

8 

20 


59,788 


Total  cost  and  work  done  to  June  SO,  1904- 


Dikes  and  dams: 

Prior  to  July  1,  1903  ... 
During  fiscal  year  1904 

Hurdles: 

Prior  to  July  1.  1903  ... 
During  fiscal  year  1904 

Bank  protection: 

Prior  toJuly  1,1903.... 
During  flHcal  year  1904. 


Total  c<»n8tru<'tion  . . 
Jt>tties: 

Prior  to  July  1,  1903.... 
DuriJig  fiscal  year  1904. 


Linear  feet.     ! 

■  Square  feet 

Re-    !     (new). 


New. 


39,367 


852,705 
5,020 


252.  W7 
17,964 


Gti7.5(*»a 


pairs. 


82.055  : 
5,110 


Cost 


1814,858.88 


5,731,821.96 
291,237.49 


14,602     84.988,791     2,257,581.76 
13,575       3,586,750        286.702.22 


115,242  I  38,575,541 


Total. 


1814,858.88 


6,028,059.47 


2.544,283.98 


114,608.58 


9.381,701.78 
114,608.58 


I 
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Total  cost  and  work  done  to  June  SO^  1904 — Continued. 


Dredfring: 

Prior  to  July  1, 1908 
During  fiscal  3rear  1904 


Surveys  and  gauges: 
Prior  to  July  1, 1903 
During  fiscal  year  1904 

Examinations: 

Prior  to  July  1, 1903 
During  fiscal  year  1901 


Total 


RECAPITULATION. 

Dikes  and  dams $814, 858. 83 

Hurdles 6,028,069.47 

Bank  protection 2,544,288.96 

t9,881,70L1l 

JetticH 114,608.68 

Dredging 296,426.19 

41O.0».7l 

Surveys  and  gauges 232,296.02 

Examinations:  ete 12, 891. 96 

244,687.98 

Total 10,086,418.41 


Property  account. 


ClasH. 


Value  Julv 
1,1903. 


Steamer  Gen.  T.  L.  Cast»y 

Steamer  Gen.  H.  L.  AblM)t 

Steamer  Wm.  R.  King 

Dredge  No.  1 

Dredge  No.  2 

Dredge  No.  8 

Dredge  No.  4 

Steam  tenders,  wood 

Steam  tenders,  steel 

Barges,  model 

Store  boat 

Quarter  boats 

Office  and  survey  boat^ 

Pile  drivers 

Derrick  boats 

Derricks  

Machine  shops , 

Small  boats 

Steel  flntu 

Portable  quarters 

Jetty  gates 

Ways  (engineer  depot) 

Engineer  depot 

Tools  and  appliances 

Boarding  (lutfit 

Office  furniture 

Survev  instruments 

Models  (Louisiana  Piir<*haw*  Exposition) 

Total 


$12,885.78 

20,569.82 

58.216.20 

7.436.48 

9,915.30 

86,390.03 

84.490.84 

7,968.92 

47,043.61 

113.291.91 

2.178.27 

20,913.20 

8,109.06 

45.603.29 

2.230.94 

2,478.83 

1,239.41 

23,709.49 

10.233.90 

1.631.37 

6,444.95 

8,276.27 

3.470.36 

15,546.85 

16,149.35 

591.32 

1,836.48 

414.00 


Debits. 


$13,425.71 

16,696.29 

29,394.01 

168.43 

768.23 

1,033.10 

1, 168. 49 

14,614.96 

2, 297. 99 

38,14M6 

402.84 

6,552.54 

2,623.87 

15,027.53 

1,807.88 


1,881.69 

5,255.98 

4.084.61 

41.96 

292.24 

861.92 

15,879.?2 

10,3a5.52 

2,459.84 

25.00 

121.46 

108.12 


Credits. 


$15,286.09 

19.248.76 

82,884.60 

1,248.06 

2,199.75 

6,188.85 

6,161.87 

7,892.51 

5,078.26 

24,575.09 

717.83 

9,571.12 

1.524.84 

12.930.66 

700.08 

857.88 

3, 121. 10 

8,307.66 

1,209.82 

277.49 

1.217.78 

4, 138. 19 

2,796.04 

8,709.97 

4.010.56 

118.70 

268.91 


Value  June 
80.  1904. 


til,  026. 49 

18,006.11 

54, 775. 01 

6,851.81 

8, 488.  IB 

81. 284.  as 

79,496.98 

14,991.87 

44,a6S.M 

126,867.97 

1,868.78 

17,894.08 

9,208.80 

47.700.17 

8,838.71 

2,120.95 


20,667.91 

18,109.11 

1,996.84 

5,619.48 


16,864.01 
17,200.91 
14,596.11 

608.61 
1,191.61 

692.11 


613.754.23  i      185,479.57 


180.310.71 


618, 928. « 
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Material  account. 


Citutk 


Value  July  ' 
1,  1903. 


Debits. 


8nlMl8tence 

Plies 

Blone 

ftp* 

Wire 

IroQ 

Mftlto 

Spikes 

uimber,  miscellaneous . 

Lnmber,  mattress 

Oikum 

Ooftl 

lee 

Material,  miscellaneous 

Total 


13,183.00 
3.363.69 
2,545.78 

24,885.96 

1.796.06 

3,088.53 

879.45 

1,270.18 

14,670.86 


381.24 
1,700.84 


18,089.34 


157,328.51 

34,769.67 

146,198.38 

8,259.45 

6,962.86 

2,322.04 

2,281.15 

952.06 

17,968.85 

79,649.49 

1,304.00 

43.809.50 

3,715.07 

21.766.64 


75.803.93         427.167.67 


Credits. 


$59.066. 44 

34,688.76 

148,371.11 

2,306.81 

7,674.01 

2,142.45 

1,933.83 

935.31 

22,683.38 

79,611.47 

1,033.20 

42,680.07 

8,715.07 

26,086.42 


431,666.38 


Value  June 
80.1994. 


$1,460.07 

3,544.60 

373.06 

30,889.60 

1,083.91 

8,218.12 

1,226.77 

1,286.93 

9,991.33 

38.02 

662.04 

2,830.27 


14,770.66 


71,805.27 


Bnffinefr  office,   United  States  Army^  in  account  with  Ihiited  States  from  1870  to  June 

SO,  1904. 

To  allotmentfi,  appropriations,  etc.,  prior  to  July  1,  1903: 

1872-1880.  Allotments  for  surveys $51, 208. 77 

1876-1897.  Special  appropriations 401, 600. 00 

1879-1903.  ^liscellaneou8  receipts 4, 639. 73 

1872-1903.  Appropriations,  general  improvement 11, 129, 999. 98 


Apr.  28,  1903.  Appropriation,  Mississippi   River  between  Ohio  and 

Missouri  rivers 

To  miscellaneous  receipts  (leix>sit<?(l: 

July  20,  1903.  Sale  of  condemned  proi)erty $659.  75 

Overpayment,  voudier  84,  October,  1902.  .  87 
Overpavment,   voucher    104,    Noveml)er, 

1902.* 1.50 

Nov.  18, 1903.  Major  Chittenden,  snag  l)oat  ('.  R.  Suter. .  424.  72 

Dec.  22, 1903.  Unclaimed  wages  due 25.  75 

Jan.   30, 1904.  Ordnance     Department,     gun      exhibit, 

lx)uisiana  Purchase  Exposition,  1904...  108. 12 


$11,587,448.48 
650,000.00 


To  nonpaymenti*: 
Jane  30, 1904.  Unpaid  percentage  on  annulled  contra<'ts.  900. 17 

Unpaid  percentage  on  contracts  in  force. .  641. 40 

Unpaid  lal)or 29, 286. 37 

Unpaid  miscellaneous 15, 289. 65 


1,220.71 


46,117.59 


Total 12,284,786.78 

Jane  30, 1^)04.  Bv  (ronstnu-tion  between  Illinois  and  Missouri  rivers: 

Piasii  Island  dam $37, 910. 41 

Piasa  Island  dam,  cutting  channel. . .       3, 116. 86 

Alton  dam 33,  740. 05 

Alton  dike 126, 652.  74 


By  constnH'tion  In^tween  Ohio  and  Missouri  rivers... 

By  jetties 

By  dredging 

By  surveys  and  gauges 

By  withdrawn  for  ( )fHce  of  Chief  of  Kngineers 

By  withdmwn  for  Board  of  Engineers  for  Rivers  and 

1  larbors 

Bv  loss  account 

By  property  on  hand 

By  material  on  hand 

By  appropriations    iincx|)ended,    Mississippi     River, 

Ohio  to  Missouri 


201, 420. 06 
9,381,701.78 
114, 603. 53 
295,425.19 
244, 687. 98 
2,  220.  50 

800.00 

404,  385. 48 

618,923.06 

71,3a'>.27 

949,  313.  9:{ 


Total 12,284,786.78 
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REl'ORT  OF    THE    BOARD    OF     ENGINEERS    FOR    RIVERS    AND    HABBO! 
RELATIVE  TO    ESTABLISHING    AND    MAINTAINING    IN    THE 
RIVER  BETWEEN  THE    MOLTHS    OF  THE  MISSOURI  AND  OHIO  RmSE: 
A    SUITABIiE    CHANNEL    AT    LESS    EXPENSE    THAN    THAT    UNDER 
EXISTING  PROJECT. 

[Printed  in  Huumc  Doc.  No.  168,  Fifty-uighth  Congrew,  fteoond  wsHsion.] 


War  Department, 
Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washmgton^  December  3^  1903. 

Sm:  I  have  the  honor  to  submit  herewith  a  report,  dated  Noverofa^ka 
12,  1903,  by  the.  Board  of  Engineers  for  Rivers  and  Harbors,  constt.- 
tuted  under  the  provision  of  section  3  of  the  act  approved  June  ISS, 
1902,  relative  to  the  improvement  of  the  Mississippi  Kiver  between  th^ 
mouth  of  the  Missouri  River  and  the  mouth  of  the  Ohio  River,  witli 
a  view  to  ascertaining  whether,  by  dredging  or  otherwise,  a  suitable 
channel  can  not  be  established  and  maintained  at  less  expense  than  in 
accordance  with  the  existing  project.     This  report  is  mMe  in  parsn- 
ance  of  a  resolution  of  the  Committee  on  Rivers^and  Harbors  of  the 
House  of  Representatives,  transmitted  to  this  office  by  Hon.  T.  & 
Burton,  with  letter  dated  April  25,  1903,  an  extract  from  which  ii 
(|uoted  in  the  accompanying  report. 

The  object  to  be  attained  under  the  present  project  is  stated  in  fuUii ' 
the  Board's  report.  For  reasons  given  in  its  report,  the  Board  statM 
that  its  estimate  of  the  cost  of  completing  the  improvement  by  the'  \ 
methods  of  the  present  project  must  oe  regarded  as  merely  tentative. 
It  considers  that  a  suitable  channel  between  St.  Louis  and  Cairo  is  one 
8  feet  deep  and  200  feet  wide  where  alignment  is  favorable,  and  of  suit- 
ably greater  width  in  the  bends  and  where  alignment  is  unfavorable,  and 
6  feet  deep  from  8t.  Louis  to  the  mouth  of  the  Missouri  at  low  stages. 
The  Board  considers  it  pra<;ticable  to  secure  this  result  by  contrac- 
tion works  and  shore  protection,  the  tentative  estimated  cost  being 
Ji20,000,000  in  addition  to  expenditures  alreadv  made,  with  annud 
expenditures  thereafter  for  maintenance  amounting  to  J400,000.  The 
Board  considers  also  that  there  is  reasonable  prospect  that  this  coet 
can  be  materially  redu<;ed  by  more  extensive  dredging  than  at  present, 
the  estimated  cost  of  adequate  additional  plant  being  $450,000,  with 
$250,000  annually  for  operation,  maintenance,  and  renewal. 

In  the  opinion  of  the  Board,  $1,200,000  should  be  appropriated  in 
one  sum  for  the  dredging  plant  to  insure  its  completion  and  operation 
for  a  term  of  three  years;  and  until  the  results  of  the  dredging  be  known 
there  should  l>e  exj^ended  annually  for  permanent  work  and  temporary 
expedients  (except  dredging)  the  sum  of  $300,000. 

I  recommend  tnat  this  letter  and  the  accompanying  paper  be  trans- 
mitted to  the  Speaker  of  the  House  of  Representatives  for  the  infer-. 
mation  of  Congress,  in  response  to  request  in  the  above-mentioned 
resolution. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Jirii/.  Geii.^  Chi^f  of  Emj Intern ^U.  S.  Army. 
Hon.  Elihu  Root.  .         .  _ 

Sea'etary  oj  War.  * 
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REKOKT  OK  TIIK    lUiAKO  oF    KNlilNKKItS   Fdit    KI\  KKS   AMi    llAKIUiKS. 

TlIK    Ik)AK]>  «>K    KN<iI\KKI{S    Kdil    HiVFK.s    AM»    HaKIUMU^. 

\\'tts/ii/it/f*fn.  /K   f'..  .\itt*»  nth*  r  /.'.  />'■*. 

Gknkkai.:   \\\  tir>t   iii(i(»rM'iiH'nt,  i»tiirr  Chief  of  Kii;rii>i'«'r>.  rniti**! 
StetoH  Artiiv,  Sliiy  K  r.*(V^.  tlicrr  wus  n'f«*rnHl  to  x\m*  Wn\\\\  of  Kn>ri 
Mers  fur  Kners  aiul  IlarlMirs  a  r4VM»liitioii  a(ii>|)t«Hi  l)v  ili<*  (\»iniiiitt('r 
OB  Kivrrs  and  llarlNUs  <»f  tli<'  llniisr  of  K<>|)reM>ntati\t*H,  of  wliirli  the 
follow i HIT  an*  (\\tni(*ts: 

RfmJtfi    f'tf    th*'    I'tnnmitltf    nn     /iirfm    umi    ll'ir^tttr*,  T\\\\\   the   Hiiiinl  nf  li\fi-li^- 
(ilhivr>  I'Maliliiliiil  li\   •H'<*tiiiii  tlini*  uf  the  rivrr  uti<l  hurUiriirt  <•(  Jiiiii-  ihir 
Itli.  niiii*ti'«'ii   liuiitlriil  Htitl  tuit,  U-  n■<|ll1■^>tt•«|   ti>  inaki*  ri*]Mirt^  tn  Citii^n-^  init 

r  than  ihr  lir>t   M<>iiil:iy  in  iNi-ftnl^-r.  iiiiirtf<'ii  hiiiulriil  :inil  tlini*.  iiimiii  tin* 

MInwiiite  priijiTts.  uith  a  \ii>m  \**  makiiiL'  n-«-iiiiiiiii'i)ilaliiiii^  ii|miii  thi*  ihf  iniliihtx  iif 
Vatiniiiiih!  the  Niiiif.  itr  any  iniHhliiatinn  thi'n-nf,  i»r  ti*  n.'|Mirt  a?*  Hi^i'ilimlly  Mat«-«|, 
Wllli  the  iliTiLMiatitin  «>i  iht*  ri*?<|i«'«'iivi*  iimjis't?-: 

•  ••••«• 

The  Mi^«^ir^lp]•i  Kivor  U-tuii>n  llu'nnnith  nf  tln'  Mir*iMiiiri  Kivrr  unil  lh«*  nmiilh  <•( 
Ohio  iCiMT.  \iith  a\ii-u  tn  ieMTrtaininir  uht>th<*r.  )>y  •InilL'iiii!  i>r  nlhiTHitH'.  a 
Jile  i'hanni'l  i-an  iint   U*  i'«l:ilih-^lii-«l  and  niainiainiil  at  ll*«^•  r\|H-ii.oi*  tlian  in 
iinlanif  uith  thi*  i-\i-tini:  |irojii-t. 

!  «  •  •  •  •  ■  • 

In   its  Ntiiiiv  of  this  question  the  ll4»aril  ha>  liail  th«*  U'lietit  «>f  the 
written  o|iiiiioii>  anil  ar^innent>  tif  th«-  ili<*triet  otiiei*i*s  now  ami  for 
iMerly  in  ehar^e  «if  the  inipr«i\enieiit  t>f  ihi>  sertion  of  ri\er.      A  eoin 
■lith'i*  of  the  lioard  ha>  liispetMiMl  tlie  ri\er  lN*t\\«>t*ii  the  month  i»f  the 
MiHMXiri  and  the  niouth  of  the  Ohi<».  and  lias  Miidie<l  on  thi*  ^n'oimil 
ttf>  fire<i^in^'  o|N'rations  and  phint  eniph»ved  lietween  i'airo  and  Mem 
phlH.      Kstiiiiatex  and  other  data  li:i\e  U>en  mtui'ihI  from  the  engineer 
officv  at  M.  Loiii*.  iiiid  from  thf  «ithee  of  ihi*  MisNi>^ippi  Kiieri'om 
■li»i?«i«»n.      A^**i«tant  i>n;/in«-er*>  in  loeal  ehar^^e  of  thi*  work  of  ri'i^iilari 
flUion  lieiuii-ii  >i.  I«oiii<«  :ind  <  airo  and  of  «lre«|^riii^r  o|N*nitii»n'*  Udow 
Ciiiroh:i\i-  Im  «ii  tiieh  eiiii^nht-d.      Kinallv  the  |(oard  a\aih'«|  it^df  of 
th«*  ^1  I  \  ii  1-^  iif   Pr.  flithn  l-'tardJin  <'ri>wi-ll,  intfrnal  enintniTee  e\|H*rt 
of  the  liuri  an  I'f  Slati<*ti«-o.  in  it**  -tiiily  nf  the  i{ne<«tii>n  ^f  nitt*-t  ^uitahh* 
rliiiiiMi'l  dinii-ii«ii»iiN  a^  it'Iati-ii  (n  tin- «  niiitni-ri-ial  net-d*««»f  theti-riitory 
Bffe<*lei|  li\   thi"  i-\i-tiini-  nf  thi"*  wati-ruax. 

Thi*  r«|>i»rt  ^uKmitted  ti\  I  >in  tur  t  inwill  intitirm**  ttie  |Miar<l  in  it« 
ouinioii  tiia!  a  i>ari:i'  i  hanm-l  finni  >t.  I««>ui«  Iti  ('aiin.  ^  fn-i  liii-p  at 
tin*  hiWi-^t  ^lai:i-^.  UMiil<i.  :i^  an  at  tiial  ami  puti-ntial  fii-iLdit  ruiilf.  I'lin 
frr  U'n<-lit*>  u|h»ii  a  ui^h'  oci-tinti  nf  rminlix  f:ir  lM\iin>i  it*-  ***^\. 
Gr«Mt  I'lMjinciiinL'  ditlitiiltii**  •^tatcl  in  (h<-  \\:i\  i<f  a  di-ipti  •  li;iiiiii-l. 
From  till'  nii'Uth  nf  th«-  Mi^^^miri  ti»  >l.  Luiii^  a  ^liarn'Hiat  i  hanm  1  li 
fef't  d«*i-p  at  |i*\\  wati-r  u  ill  >>«'  ample  The  jlnaril  lhiii'ti<ti*  :idtipt^ 
tbr.M- tlfpth-  fur  till*  *' *-iiita)ile*' I'hannel  n'ferreil  !•>  in  the  i«*-*oliiiirin 
of  the  rommitli'i-  id  * 'i»n«'ri'«-^. 

Ki-«^'ulari/atii>ii  a^-i**ti-i|  h\  ili«'ii<jiiiL^  i-*  tin-  tn«-thii<l  riinti-!iiplat«il   !i\ 
tho  pi'i-MMit  priiji-rt  tor  till'  inipi-ii\i-nifnt  nf  tlii^  >«tri-ii  h  i>f  ri\i  r.      riii^ 
pri»j«  et    i<*  tliii-'  di'M-riU-d  in  tin-  Animal  Ue|Miii  nf  tin- i  hii-f  i>f  KtiL'i 
leors  ft»r  I :••»:: 

Th»"  i-f'  -»  '.T  I'f'  ji  i  ?  .-  .1  ■  ■ir.'iiii..it:"ii  •■{  !hf  I  l.iii  .i-l-  ■)■!«  •!  iti  l"**! 
It  I  ••?.'•  ti  ;  '.ifi  -  .    ■!.:.;.:].;:!!.•   \\'\\     1  'in    r  i\i  r  !••  .i  -lii/ii  •  ii.iiiii'  I  ha\  iii  j  ;iti  .i)-(>ri.\ 
iBUIta*  \t -.-!"       ■■    *\  "•    I  ■■.,'•!■.■•'■"  Ii  ••  .1'  Link   •■.'!  -Mji-   !  I, •    tiiiVir.i.  «  ;iM    ..■    .r  •■ 
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places  being  a  mile  or  more  at  moan  high  water.  This  result  is  to  be  attempted  by 
closing  sloughs  and  secondary  channels  and  by  building  out  new  banks  w^here  the 
natural  widtii  is  excessive,  using  for  this  purpose  penneable  dikes  or  hurdles  of  pil- 
ing that  colle<;t  and  hold  the  solid  matter  that  is  carrietl  in  suspension  or  rolled  on 
the  bottom  l)y  the  river.  The  banks,  both  old  and  new,  are  to  tie  revetted  or  other- 
wise protecteil  where  necetfsary  to  secure  permanency.  Pending  the  completion  of 
the  i)crmanent  improvement  the  low-water  channel  is  to  l>e  improves!  each  season 
by  the  use  of  dredges  and  other  temjx)rary  expedient*?. 

The  object  of  the  improvement  is  to  o])tain  eventually  a  mininmm  depth  at  stand- 
ard low  water  of  6  feet  from  the  mouth  of  the  Missouri  to  St.  Louis,  and  of  8  feet 
from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  original  e«itimateof  the  co^t  of  the  improvement,  as  revised  in  1883,  is  $16-,397,500. 

The  total  amount  expende<l  to  June  SO,  HK)3,  was  110,037,957.77.     *    *    * 

The  effect  of  the  work  done  is  tlius  «tiited  in  the  same  report: 

The  result  of  the  expenditure  of  this  amount  has  Ix.'en  the  partial  improvement  of 
the  entire  reach  of  the  river  from  St.  Ix)uis  to  Cairo.  During  the  past  year  there  was 
at  all  times  during  open  navigation  a  channel  depth  of  0  feet  or  more  throughout  this 
rea<',h.    The  river  attained  a  low-water  stage  of  3.5  feet  al)ove  standard  low  water. 

With  the  present  appliaui-es  and  such  others  as  may  l>e  developed  for  the  tempo- 
rary improvement  of  low-water  channels,  it  is  expected  tliat  a  navigable  depth  of  at 
least  tt  feet  will  be  maintained  between  St.  lx)uisand  (^airo  during  all  stages,  while  the 
river  is  oi>en  to  navigation,  until  the  ])rojccted  depth  can  be  obtained  throughout  by 
the  extension  and  completion  of  the  permanent  works. 

It  is  impossible  to  estimate  the  cost  of  the  woi'k  remaining  to  be 
done  in  the  manner  common  to  most  engineering  works.     If  a  river  is 
to  be  improved  by  means  of  locks  and  dams^  it  is  practicable  to  deter- 
mine in  advance  the  number  of  structures  required  and  the  best  type 
and  approximate  cost  of  each.     Reasonably  close  estimates  of  cost  may 
be  made  in  the  case  of  harbor  improvements.     In  the  case  of  river 
regularization,  however,  the  required  structures  and   their  definite 
locations  can  be  determined  upon  only  from  time  to  time  as  groups  of 
structures  are  alx)ut  to  be  begun.     The  channel  before  improvement 
is  continually  changing  and  local  conditions  in  any  reach  of  river  can 
not  be  known  3-ears  in  advance  of  its  proposed  improvement.     For 
this  reason  the  Board's  estimate  of  cost  or  completing  the  improvement 
by  the  methods  of  the  pr(^sent  project  must  be  regarded  as  merely 
tentative.     This  estimate  will  be  found  hereinafter  stated. 

With  regard  to  dredging,  it  is  well  known  that  improvements  in 
plant  in  the  last  few  ytMirs  have  modified  many  engineering  projects. 
As  to  dredging  in  large  alluvial  rivei*s,  much  experience  has  been 
recently  gained,  especially  upon  Russian  rivers  and  upon  the  lower 
Mississippi.  It  is  believed  tnat  favorable  results  have  been  secured 
abroad,  especiall}'  upon  the  Volga.  As  to  experience  upon  the  lower 
Mississippi,  attention  is  invited  to  the  following  extracts  from  the 
report  of  the  Mississippi  RiviT  Commission  for  11H)3: 

The  system  of  hydraulic  dredging  was  therefore  adopted  in  1896,  and  under  the 
requirt^mente  of  recent  acts  of  Congrejss  there  is  now  maintained  by  this  means  a  chan- 
nel 9  feet  in  depth  and  25()  feet  in  width  at  all  stages  of  the  river  from  Cain)  south  want. 

The  dredging  operations  covered  the  low-water  intervals  during  the  period  from 
the  latter  part  of  August  to  the  latter  part  of  November.  The  season  was  unusually 
favorable  as  far  as  the  stage  of  the  river  was  concerned,  and  as  a  consequence  but  little 
time  was  actually  employed  in  dredging. 

******* 

Dredging  during  the  season  was  confined  to  the  river  between  Darnells  bar  (80) 
and  Ashley  Point  (271).  In  this  reach  channels  were  opened  through  11  different 
bars,  and  some  dredging  was  done  to  remove  the  bar  in  front  of  Memphis  wharf.  A 
depth  of*.)  fetjt  or  more  was  maintained  throughout  the  entire  seascm  on  all  crossings 
from  Cairo  to  the  lower  limits  covered  by  the  dre<lging  operations. 
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'Mil*  iii.iitti  ii.Miii'*  ••(  .1  iLiii^raMi-  «*liMMi.r;.  aini'li-  in  Uflfli  :iii>l  •U'|>l)i  l)ir<>i:jli>iit 
|i^-\i  r.i!  -!:i  •  »■— i\i-  |.ii%  \iatt  r  •'•'a'-->li^.  •  iiipli.i-i/t  «  ll>i-  •  ■•i.i]  :-i- •if  uiiiin'ir.' •  •!  >ii  |-ri-- 
\i«>u«   fi  {--r?-     iti.il   It   i»  i-iitirrU  )»r'.ii  III  .iMi    !••  rn.iir.l.uii  ;il  .il!  -t.tt;<  -    ■  •    >  =  .i:i;-<-l 

^l|||.|)>li     •  ',11!  I'll  •  'il    •    t   ■!?•  •i>;i  -,    ,1    li.l\  l;:.|)-,i     I  !  I. Ill  III   I    .1?     li  A-t    '•    I'l  t  t       !i      il  )■'  )i    .1'.   I     '.'Vi 

fifi  -.ji  iiii'l  .  .1-  ri<juiri-«l  \>\   «■  t  '■!('■■:. k'Ti"'**' 

'Vwit  l:ii 'JI  iimmIiTIi  i||i'iIi:i"*  itif  :ili'i-:iii\  :i\  :iil:i)ili'  fur  ui^lk  iN-tWi-iii 
>l.  l«<iii|o  :iMil  i':iliii.  Ii:i\  ill}/  lii-t-ii  luiilt  iti  arn iriliiiifi-  Willi  (In*  willnf 
(  '«i|i;.'l  r^->  :i«  I  \)ir*"*^i-<l  ill  «*i*i'(iii|i  I  iif  tlii'  I  i\  rl'  iiinl  lt:il  Imr  :ii  I  :i|>}>i  1 1\  i-<l 
M:i\  !1.  I"^''**.  In  ill!'  li^lit  nf  rn-riil  f\|Hrii'iii  r.  wliiih  iii|iMri<.  i|i:il 
ilri*<ii,'iii*^'  <i|M-i:iii«iii<.  ^Iimilil  iN'i^'iii  wliilr  (Inri*  i*>  <*till  :i  i  <iii«ii|i'i:it)|f 
ili'iitli  ii|Niii  tilt-  )i:tr^.  il  i^ii'ihiiii  that  tin*  rtlirii'iii-\  t*i  tin -^r  iln-tl^rf. 
Hill  III-  |i|iiiiiiitiii  if  tlifii'  ^iiitiiiii  pi|N-s  In*  lrriL:lli<-iii-ii.       Tin-  :ilti-t:ilii)n 

iif  tli«-«r  i|n-ii<^'i-^  :ii|.l  till*  |irtM-tilr|||i'|il  •  >f  \\\*t  «*rlf  |i|'i  •|n-||  iiit!  •Ili-<lt'*"« 
nf  tin-  l\|Nii|    till'    A  /yy'.    r»riMltl\    i  iiM*>t  riiitni  ful"  Hulk   ln-|iiW  lail'ii. 

uiMiI'l  •  iiuip  fill  ^1.  Liiiit^  ( 'aiiM  «i-i  t  imi  u  itli  tin-  iiiiiiiinuiii  plant  w  liiili 
iiii;:lil  ira*-<>nal>l\  Im*  r\|Ntti-ii  li>  maintain  a  ^uitaMf  i-lianntl.  I  In- 
tilli-nilion^.  till'  iii-u  lirifli;!-**.  an<i  irii  iili-nlal  plant  wniiM  i-ii*>(  >!.•'•. <h»ii, 
HJiilf  (III-  atiniial  ijiaii:!'  (*•>  '•|H-nil imi.  inainli-nanrf.  uhil  Iiih-mmI  i>f 
plant  iiia\  Im*  «-^t!Miat(-il  iit  ^L'.'iH.' **••!.  riii>.i-  i-'»tiinalt-N  an*  iita*ii'  ii|Nin 
llir  a^-^iiiiipliiMi  that  (li«-  iiiril^'in>/  plant  uniilij  U-  ->iipp|iin«-nti<l  li\ 
ti-n<{i  I-.  ill    .  iliawn  fruiii  lli«>  plant  iiiiu  mijat:*''!  in   tlic  iinpnix  rtn«-iit 

nf  lllr   I  1\  It  . 

Tin-  lii>ai'l  in\  ill'*"  I'^piM  nil  atli'iiliMii  \tt  i}ii>  fad  that  a  •  lianiit'l.  in  In- 
lih'^I  rllh  ii-iil  •  iiinnii-K  iall\  .  inii*>t  In'  inainlainril  nf  xiiitalili-  •iitiii*n«ii*nN 
tliiiMi'j)ii*iit  iIh  '••-a-^iiii  Iif  na\  i;:atii>ii  fm  ii  i  «in^i«I«'nili|i'  iN-rioii  nf  \i:ir^. 
nilii-i\«i-i-  ihr  lapital  will  lint  In-  fniiiiil  fur  till'  fri'iL'lit  i-arrii-r**.  If 
lln-ir  '•!■  a  'jnat«r  ii'^i»rl  tn  liiiMli^'in:/.  iIh'M*  -IimiiM  In*  an  iiu  n-a^i'il 
i-i-rtaiiilx  lit    ippiiipi  iaiitMi. 

Ill  i>  •  ■•ii!in<  tmIimi;  III  II  ifiafli-T  a  |Mi|it  \  In  In-  piiisiii'«i  in  tin-  iinpmxi- 
Mit  lit  i>f  till-  \|i^-io^ippi  \\i\*  I  Ih-Iwiiii  tin-  niiiiitli  i<f  till-  Mi*-'*'Miri  ami 
till-  Mi<>i;iii  ••!  till-  (  Diiii.  aihl  a  pn>)i-t  t  ftiT  wnrk  III  till-  iiiiiiM'iliati'  fiitiin*. 
ihr  I'li-ai  i    1^   i<>n\iiiii-*l    that  -in  h  |Nilir\   an>i    priiji*il.  if  a<h'ptt-il.  will 
piii\  I'll-  till-  •ii-«iii  •!  ii-iill^  at  a  iniriirniiin  of  •  \|N'nilitiirf.  an«i.  fuillii-r 
in«<!i-.  ill  ihi'  -htiiii  h(  piiii  lii-a^h    tiiiii*. 

I  III-  Un:ii.l  |i:|.  till-  hoiini  In -iii'tiiil  tl.i-  fnllnw  iii>.r  ^tati*ini'nt  nf  llo 
n-i-niii'ni-M-lat i>iii«  anil  i  hih  hi<>inii« 

I  -i    A  -i;iLi'i|i    «  lianiH  1   in  tin-    Mi<-^i-«ippi    Ki\t-i    lN-iwi-«-n   >l.   I^mi^ 

lin>i    t      !:•'     I-    n||i-    *•    till     -Il  •   p.     -•"•fill    W  |.|r    Wlli-li      allU'llHH-lll     l-    t.|\n| 

iilili*.  ai.il  "t  «i.ita^l\  L'^alii  wi<lth  wIm-Ii-  ah'/oiiH-nt  i-  iiiilax  «•!  .i'>li-. 
ailapli  A  I"  a  'i;ii  l''  i«*\  i^'at  inii  lliinifjliniil  all  -•  .i*i'ii-  •»!  I  l.i  \  •  :it  .  i-x.  ipl 
w  In  II  I  in     I  ! '.  I  I    i«  .  iii>i  •!    ^\    ]•  I  A   -u;l.i)*li'   I  Iriiiii*  I    !  1 1  Ml    til     Mmiitli 

iiflln  Mi'<'>i>iiM  III  >t  I  .-MM*  i«  a  '*li  aMi*Ni:it  I  liaiiln  1  ••  li-«-l  •!•  ip  .il  !•  >w 
-laL''"- 

l^-l  III  ^i-i  nil  tiil->  |i  '*llll  ii\  i-nlltnii  tli»ll  Wnik  ail'l  «}n>li-  pftifi-i  llnti 
U  p!:l-  I  :.  a'-ji-. 

(    I    lln   in-l  I't    -i-iiiiin^'  lln*  •li--*iii-il   ri  «iilt   in  ihr  inanin-i   la**!  im-M 
tinni -i    wiiiij-l    i.i     at    lt-a'»l    j^-,'«  i^mn  i  inm    tii    aijilinnn    In    i-\  pi  ii'lil  un* 
aln.i'lx    hit!',   with   anniial   i  \|N-Militiiri  -   lln'ii-aftt-i    fnr   inainti-nani-i' 

nlllniilillii;^'   I.'  ^JiU'.niNi 

|/»  li.ii'  I-  a  It  a"i»Fia*i|i  prn^jM'il  that  ihi-  i«i-l  i  an  'h-  iiiat<-riall\ 
ri'ilui  I  •!  'iv  *  II  •  t'f  liii  ilL:in:j  nmli-  •■\|iTi*:\»-  lli.iii  i-  liia-li'  al  tin*  pp-* 
••Mlli'ii  \    :ii    ij'iij/    pi. lilt    ailiijiiali    U*\  a   liial  wmiM  i  n*|  ^J..i».«mn» 

fill    aili  r  if  ••fi-   .iiii  a*i-lil.-nn-   tn  •■M«tiii:;  plant,  with   annnal   i  \|m  n-ji 
liiM  *•  fnr  n|N  citnui.  iiiainliiiaiii  I*,  ainl   ri*ni'Wal  nf   phinl   aliinunliii^  tn 

jlf.'injNMi. 


I  i'un  not.  f'»»  ' 
l»y  tli«'  niajo!  * 

TIk*   imp!" 
hylraiili'-  'P 

from  v«*:ii  * 
that  ^iK-li  • 

<'llirii»|ir- 
ti*miloi:. 

i-  In  • 
fioii  • 

tiMllj- 
tl]<     ! 
Iilil 
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till-  Mi'«<*i^-i|i|ii  IkiviT  :i^  ii  tniii»|Nirtnliiin  miiti'  i<^  iinl  ilio|Milt*«l.  ami 
^liniiM  ill*  I'iM'^f  ill  till-  futiii'i*  r:it)ii*r  tli:iii  <li*iliiii-:  Imi  t)ii*>  \  :ilii«-  •  an  !»•■ 
fiilU  i>-ali/i'>l  ••tiU  t>\  pri)\  hiiiit.^  a  |ii\\  w.-iIit  •  Iiiiiiih-I  lliaf  uili  |Nriiiit 
iif  l».i!  tji- liaii-^iHtrtaliiiii  \\  iiii -afi'l^  ,  I't'i'laiiit  \ .  an  i  tin*  h"A-*\  pi  lulii  alilt* 
<ifl:i\  I'll  I'lMili*.  >iii-li  a  tliaiiiii'l  a|t|N'ai<«  In  lia\  •'  U'i*ii  piihliii-i'ii  atii| 
ni:iiiitaini'*i  In-Ihw  i)ii>  nnMilh  ut  iIh*  0|ii«i  )i\  tin*  ilri-ilj/in^'  «i|NiMliiiii« 
i:iirii'«J  nil  iih'li  r  iIh-  •liii'rdnn  **{  ilir  Mi»Hi%^i|i|ii  I{i\i  r  I  'iiiiiiiii^ointi. 

riti-  full  \aliii'i't'  tlii-  ( 'i>iiiiiii^^ii»ii'<.  |n\\  uati-r  «irr«lt;i-i|  i  liaiiiM-l  «:iii. 
Iitiwi-vi'i',  In*  ri-ali/i'<l  miiI\  Ii\  flu*  |H'rniaih-nt  aii<i  i'i>rtaiii  iiiainti'iiaiii-f 
of  a  til!  ri--jiiiiiliii<_'  I  lianiifl  fimii  >l.  I««iiii^  tn  tin*  Oliin.  TIm'  Ohid 
(jiM*.  iiiii  iiniv.  aixi  ran  ni>(  f«>r  iiiaii\  Xfar**  In  i'iimh'.  I'niitriiiiili*  an\ 
l«i\\  wali-r  ti.illii  !<•  till'  liiwiT  Mi-*^i^^i|>pi.  Iliat  liatli<  rtiii-^l  ninir 
fioiii  till-  iiiiiMlf  .Mi«^i-«i|t{ii  anil  itiaitil\  fi'i>iii  >1.  liiMii->.  wIhii-  liailf 
an>i  ii««|>  I  i'IhIiI  imi^  aii'  -u*  )i  thai  lian^|Mii  tatinii  !••  tin'  ^'alniaiii  jo. 
in<***(  aiti\«-  •liii'iii!/  I  III*  li>u  \\:ili-r  «fa«*<ii  nt  liif  **iiitiMii-r  aii<i  tall.  I  In- 
ih.iinti-tiai'i  •-  with  iiitaintx  nt'  a  tliti|'iiii'jlil\  •^ati^fMiimx  l*>u  uat*T 
liarL'''  •  h  itiih  I  III  thi*  iiii«l>llc  Mi<*«i^oip|ii  i^  iIh  ri-fnif  n«>l  nnlx  a  pic 
I I'ljii'^'ti-  til  iIm-  ii-i  ^laiili^hiiii'iit  of  till-  ti'iini-r  hir<ji-  riiniini'iri-  nt  that 
•^ii  tioii  ••!  thi  ii\ii.  hut  i-  aUi>  lilt-  nniv  iii<:in^  nt  «iippl\  in;:  tt>  tin- 
iiiip!ii\  I  •!  .1(1  .iijiii  •  haiiiit  U  nf  ih«-  |ii\\  I  r  I  i\  rr  a  liiu  uali  r  ■  iMiinM  ii  i* 
Iif  :iii\  iii.i'jiiitn'li-.  I  ililii  I  li<iin  tin-  Miajiintv  **i  tin*  1(«m|i1  iHil\  a«  Im 
tin-  iiiiMtio  aii>{  Ml*  til'"!'*  tn  III-  iinpli>\  III  !«>  <*«>i  iiir  «iii  h  a  i  haiitirl  with 
thill  ■•it.tiiitx  :i-  III  -af '.<t:ii'ln|  \  iiiaifiti'iiaiii-i-  whii'li  i'«  m-i  •■**^ai'\  In 
aiiiai  I  tliiLiiL'i  :iihniiiii  lit  I  apital  rcijuin*'!  fur  tin*  !•'«  <*tali|i*>iiini-iit 
nt  '-iiji  t '.ah-^iN'ii.itii-M  tii'iii  >l.  I^mi-  III  Ni'W  t  M'Iraii*'  atti'T  till*  tljo 
iiiiiia'jii  J  ii-till-n|   iii»nt  \i'ai"«. 

I  hi-  li\ 'iiaiilii  I  tiiiiiiiiiiii%  U-lnw  till-  t  Miiii  all*  iiiati-riatlx  ilitli-ritit 
fii<!ii  ;  '.K-i  that  I  \i<t  '••  twi-i-n  till*  iiiMiiih<«  iif  tilt- 1  >hiii  ariii  iIh-  Nl^'^mii  i. 
Iii'iii  !.  il.i"  \iM  taiti'i-  :/ri*atiT  ili^»  liari:**  Jit"l  ril.itinlv  ».in:illiT 
ani'>..!  r  ••!  ijji.v  i:il  iiiati-ii:il  ill  liintimi  that  i'ciiiii*ii  «l  tinam  iaih  aii<i 
iiiiii!.\i-i  iiM|<i  :i<  t  ;>  :i^|i-  tin-  |>friiiaiii'nl  iiiipt'(i\i-iiii*iit  iif  tin*  liiwt  r 
1 1\  •  r  ii.n  «!ii  I'll    It    iiiiiii    HI..!  i-ptiMi-  fif  »ali«fai  tiir\   iinpi'ix  •  im  til    hv 

illiiijIIiL'  1  Im-   •  ••III  I  :t!  \    I  iifullt  inll^    a'"'\i'    t  Ih*  t  >hi«  •   fa\  I'T  I  hi'   -i|i  «  i"- 

1*1    a    |ta  I  tii.iMi  I  I    «nipiii\  I  in>  III.  hut  \t'i\    inatiTiallx   imi'iM^i*   tin-   i|;t1i 
i-iiltn^  nt  iM.iiht.i  liiii'j  a  liii-ilL"''!  •  Iniini-I  "^^iti-fai  tni-\  a-  tn  •h-plli,  atul. 
M    i^iialii     uiiiN>:  i.ii.i  ■■    :in«l    ilil!iiull\,    *>uilaM\    l<Halt>i   aiil   <-ii'taiiii\ 
inaintanii  >i 

With   l!i«    -II.  lili  I    lh>\\    iif  till-   iniililh-   lin-r  litf  <lit!iiuit\    nl*  iikimi 
tainiiij   t-<i'    1'^  !•   i   I  h.iiit.i-l.  **   I'll    in  thpth.  will    U-    ri!.ir!\>l\    ii.i.i  li 
•ji«  .:li  r  than    !■•?    !!.•■   '•fn"l    •  h.iiii.i  1    n!    tin-    |.iwi-i    mmi.       M>    •  \  p-  1  i 
t-lH  •■   U|Mi|i   t  '.:-    l!lipl  nV  •  III!  Ill    tit  111  I  \    i  nU\  llli  i"*   IIH'  lh.lt   a   **t.  It  .il  ih'    ^aI  ;Ji' 

chaiihi  I  •  .in  I. or  'h-  ni.iintaini  •!  at  all  |>nint^  )i\  iliiihjiii<j  ;i|i>iii-.  |l<* 
liiaiil-  ii  II.' •  ''X  'li«  li^'iii;/.  aiiiil  h\  a  li^iial  ii-i-  n|  t«-inp«>iai\  :in'l 
^i'rii:|-  r  Mi  ir:«  fit  i  vpi  iiiiil^..  'h-i'/iii  i|  In  riniti-  nl  li  **  tull\  -•  I  \  •■  iIm* 
-atin  ;•  ;i  I"'--  -  :i-  Ml"  Wilt  L-  !"'t  )Nt  inaiH-nt  iiiiprnv  iiui-ni.  i*  pi..*M'i|\ . 
I  111  I  It'll  .  •  Ma"  I  \  ».  ;i-.''ili-  I  I  I'll- 1  ihit  -\  -ti'tn  i;iial  i|i'|Mfili  i  ■  i-  iiiu^t 
In-  pl.ii  i  i  i,p- 'i!  r,i  «i-  I  \pi  •{ii|il«  f"l  tin-  tn:iinl«*ii.ini  I*  nf  tin  •  h:ihnrl 
in  -niiti'  l'»  .il:l  !•  «.  ail  i  t  !ii^  ih  pi  imI-  ui  i-   tnii^t  n*-i  •  —^ai  ilv   iiH  i*  a-*    w  iih 

tin*   Mini'  >U*>li  il     I'll  I  )"l  :it  li'll  nt    ill*-  I'M^tin/.  p  II  t  lalU    i  •I'liph-tt-'l  w  ••rk'* 

nf    [xriuiiiiit    -rnpin«  I  iiti  nl.    whu^t*   iii:iint*'naih  i*.    !••:.'<  IImI    with    tin* 

i  nli-f  1  !.«  f  ■•   Ii   • -f    tiHi|"'T:i!V    r\|M  ilii'lil  -     Ml    ai'l    nf    i  j  I  •-■  i«^  m'J.   i    itl    li"l    In* 

-•••■ill   1  lii-'ii  t:.i-  --.'u  r uiiit-n!«--i  i'*i  that  •  i»tn*»!in''l  piif|Ni*i'. 

It  I  •  t  III  ii  t'lt  i*  ni\  iipininii  that  thi-  |M'riuaiii-iit  iinprnM-nn-nl  nf  |lii<. 
Hi'iiiiiiini  (hi    \|i<.-i-.ip|ii -hniii'l  Ih- I  ntitiiiiii-i!  iiiiili-r  till- t*\i<>iiiiv:  ^i|n\ 
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ect,  with  such  reasonable  modifications  as  are  ordinarily  left  to  the 
judgment  of  the  constructing  engineer,  and  with  appropriations  suffi- 
cient in  amount  to  push  it  to  completion  within  a  reasonable  time. 
Pending  this  completion  the  temporary  improvement  of  the  low-water 
channel  by  dredging,  aided  by  other  expeaients,  should  be  carried  on 
more  cxtensivel}''  than  in  the  past  in  oraer  to  provide  the  best  channel 
practicable  with  the  use  of  such  means.  Such  temporary  or  semiper- 
manent expedients  as  are  employed  to  assist  in  maintaining  dre^red 
channels  should,  if  properly  applied,  lead  to  an  appreciable  reduction 
in  the  total  cost  of  the  permanent  improvement. 

Under  existing  circumstances  it  is  impracticable  for  me  to  submit  an 
estimate  of  the  cost  of  completing  the  existing  project,  but  the  district 
officer's  estimate  should,  in  my  opinion,  be  ample  for  that  purpose,  if 
appropriations  were  made  in  amounts  commensurate  with  the  mag^ni- 
tuae  of  the  work.  Under  other  circumstances  it  is  impracticable  to 
submit  any  estimate  as  to  its  final  cost. 

Respectfully  submitted. 

Edw.  Burk, 
Major ^  Corps  of  Engineem. 


X3. 

PRELIMINARY    EXAMINATION     OF     MISSOURI    CHUTE,     MISSISSIPPI 

river,  MISSOURI. 

[Printed  in  Homie  Doc.  No.  76,  Fifty-eighUi  Congren,  aecood  seMion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  /,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  i^eport,  dated  September 
11,  1IM)2,  by  Maj.  Thomas  L.  Casey,  Corps  of  Enj^inecrs,  on  prelimi- 
nary oxainination  of  Missouri  Chuto,  Missouri,  with  a  view  to  ascer- 
taining whether  the  ch)sing  of  the  same  is  recjuired  in  the  interests  of 
navi<(atioii.  Missouri  Chute  is  understood  to  !)e  an  old  channel  of  the 
Mississippi  Kiver,  lyincr  between  Puckett  Island  and  the  Missouri 
shore,  ancl  the  project  for  the  general  improvement  of  the  river  con*- 
teniplates  the  (•oin])letc  closure  of  this  channel. 

This  examination  has  been  made  in  compliance  with  a  recjuirement 
in  the  river  and  harbor  act  of  •June  18,  1^>02,  and  in  the  opinion  of 
Major  Casey,  concurred  in  by  the  division  engineer.  Col.  Amos 
Stickney,  Corps  of  Kngineers,  and  by  the  Itoard  of  Engineers  for 
Rivers  iiiul  Harbors,  which  has  reviewed  this  report  unoJ^r  the  pro- 
visions of  sections  8  and  14  of  the  al)ove-mcntioned  act,  the  closure  of 
Missouri  Chute  is  not  urgent.  The  I^)ard  states,  in  its  report  of  Jan- 
uary S,  11H)8,  that  it  is  not  advisable  to  hamix^r  in  any  degree  the  gen- 
eral improvement  of  the  river  in  order  to  takt*  up  this  work  in  advance 
of  its  pr(>])er  turn. 

I  concur  in  the  views  of  the  l^)ard. 

Very  respectfully,  your  obedient  servant, 

(i.  L.  (ilLLESPIE, 

lirlij.  (rtu,^  Chl<f  (f  Kn(jint*'t\s  f  >  *V.  Army, 
Hon.  ELinr  UcHrr, 

iStcrttary  <f  War. 


AlM'KMilX    X       KKI*«>KT    oK    MAJ«>K    TASKY.  .MAI 

UKI1>IM    o|-    MAJ.  TIIO^.    I  .   rA?*Kl,  iiiKl'!^   « H"    K.N^ilN  KKK.h. 

K\<.l\KK.It   nKKHK,   I'miKH   Sta  IK-    AllMK 

<iKNKK\i.:  Ill  n*|»ly  ti>  I>i*|iitrtiiiriit  l<*tli*r  of  Aii;;ii-t  l\*K  I''***'.'.  r«'i|iii*st- 
iii;:  iih*  to  iiiiiUi'  a  iirrliiiiiiiiirx  I'Xiiiniiiiitiuii  nf  *' MinMuiri  (*liiil«',  willi 
:i  \  i«'\\  til  aN««*tt:iiiiiii;f  \%lii'(ii«-r  llii' ('lit**iii;5  «»f  llio  *>jiiiit'  !•«  minimi  in 
till*  iiitiTi'-t  iif  iiii\  i;:]iliiiii/*:iiit|  liim-tiii;^  im.  to  rrniifr  ii  rriMH  t  ttii'mm, 
I  hii\f  fill*  Imiior  l«>  **latr  that  iiiiiii*r  «Iiil«*  of  •liiiii*  "2^^  l'.*<i.'.  I  lriiii«*initt«Ml 
till'  follow  in;:  li-tli-r  to  till'  l>«'|iiirtitif'nt: 

iiiMi.  «i  I  l..i\f-  i)h-  lii'i.or  t'l  iii-kiii*u  Iflk***  ri''**'!'!  ••(  |i*-|aritiii-nt  li  itit  ff  Jiiiti* 
'.' >.  1'"'.'.  'iirt  I  Tiiik'  lilt  !«•  iimki' :i  pn-liiiiin.ir%  t\.iiiiiiiiiliiiii  •t  "  X|i*»«>iiri  ( 'luiti-.  willi 
.i\ii-M  |ti  :!-•  •  rT.iiiMii.' u  lii-ilii  r  tin- ilii-iiik' ••<  tli>>  •iiiiic  i-  rii|inri^l  in  tin*  inti-n-"!  ••( 
ii.iv '.^.itiiiii."  iiiiii  t>i  iii.iLf  II  ri-|-iirl  fhf'n-iiii 

III  •  ••iiiiiliaii' I*  M  itli  thi--4'  in-ini<  fii'it*  I  liii\f  !••  ri>|«-«'lfiilly  ii-|Mirt  iliiit  :i  •  iin-fiii 
I  x.tiii  ii.ili«>li  ••I  fill*  :i\.iil.il<lf  iii.i|i»i«f  till-  ^ll'•••l«•il|•|•l  ;i'i'l  \li*i-i>nri  ri\i'P*  '  Mitliiii  tlif 
**t.iii' of  \|i*«itiiri  t.iii*  t<i  n-vi  .li  Mii-  I'M  .ithiii  lit  Mi^-oiin  4 'liiiti-  %••  oin*  i  ••tnii^  li^l 
\«  i!L  I'r..- •  III!  f  ki  -\\»i|  .iM\  «ih  fi  !•••  .tiii\ .  iiiii  I-  ii  kii<'\»ii  <••  thf  liihi'ialx  ••!  ihr 
I'l!-  '.  >.k  ii  r\  t'l  Tlii-i  \\\      It)-,'iir\  ••(  lilt'  \t  i—i<^i|'|>i  .11. •!  \|i»^>iiri  llt\i-r  I '■•!iiiiii"«*i<iii 

•  •It  1 1  •  •-  I-  •  •,-i.iil«   u  iih<iiil  H.itikfui  i->ry  ri  «i;tl 

I  M>iti->1  ri«|Milhiil\  ri->jiit«t  lliiil  ^oiiii-  iiit>ri- •{•■liiiili-  ifi(iiriii;iti«iii  :i-  !••  flu-  UnuIiIv 
If  liiriii-i.fl  iiii- 

\ir\   ri-*|N  •  tiull\     \i>iir  ■•1n-«Iii'|iI  ■<«-r\4itt.  'l'ii>»>    I.    i    i"ii:\. 

l/'ll'T,    fiiryijitir    /. '144/1  fir r-r« 

r.ri."    •  II  !!     '1     I      1 1:1  I  |J*I  II  . 

I    f.y.  t   ..r    i'u-ft! /  '     N       I  . 

Till'  iii*lor<>i'itii*iit-«  ii|M»ii  ilii<«  li'tti-r  \ii'n*  tin*  folliii«iii^: 

I  ii  1 1>  •    I  IIIII    ••!    l-'M.i\Kr.k«.  I     >    \i[«i\. 

./u/f/  :.  ;>• ' 
Ih-I^^HmIIx   fi  !'ir?i.  ■!  •■■  M.ij-.r  «  .i-«  \ 

I I  :-  •::.  [•  '-t*. .  !  Tl..it  Mn-  ^f  i-<'«>ur:  <  lniTi  '  •  •■iili  iii|*l.il«*i  \'\  tiif  .!•  I  i-<  .it  or  in  iir 
Mil    I.    r'ti  I  •    I  •  !  I   r.k!li-   I-.. I!.  I 

^''ih  !i  .1;  }•  .If"  !••   >«   ill     .t.'ii-i^faii-lifi.*  ■■]   Till   I  li.iiriiMii  •■!   iht-   IkiMr  .iii<l    llairUir 

i  '-.III'.     !'■  I- 

I  ■  •    In      Ii  f -r  III  ■ : 

l'\   i  •  ■;  i!-!.!!    I  ••!    \*X .,:    I  ••-II    I  •i!liti|iii- 

\       M  «i    k  I.N/TI  . 

f  .■/.•!,(  '.     t      •    j.t        '7    Ill/I  r«r  •  '• 

-■1  .."1.1    ri.1<.rw  Hit  t,! 

I    Si.lM  I  I.    I  •>  III   I.I        >.      \lll|\  . 

V    / v..  .   /..' 

Kf*!*!  tfiilU-  rffiiriit<-l  t<>  tiM*  (  Iff  !  of  I  n.-iiit-vrx.  1  inti-.l  *»».it«  ••   \riii\ 
1(  titi    '    \|i-«>-.r:  1   hiiti     '  Tt-li  rr««l   I0  M  tli.il    l«-tM^^-ii   t'r.iit.it   l-!ir-l  »iil   t)if   \|i-. 
"^  iiiri  •!    -ri  .  r  :»  iioH  il>Pi«-«lal  Imlli  fiiit«  aI   !••«   w.ili  r        Tlii'  pri-'i-i-!  .i{i]-r.  .^i^l  V***\ 

•  it  lof  iTji|roi  iiii^'  till-  Mt«ii*«>i|i|ii  Ki\i-r  III  ilitti  l<^i-.ilii\  t  •mil  MipUii  «  i:*.!!.-  ii  a\^* 

.it   lil.*li   M.!;,*!-* 

N>i  >iir\t  \  I-  •  ••ii<i|i|fn«l  iH^i«p«r}'. 

II  fnrtl.it  rv|>i^rt  nil  l)ii«  Ml^lVt  \m  doind  b)r  UiP  Iir|flii1liiiiil.  wi-lru.  ti-.i,.  in- 
ii-)«  1  ifnllv  ri'«|iM*»U^I. 


ilTjti       SEFOKT   or  THK   CHIEF   OF   C36IXEXSS*  V.  S.  ABICY. 


4>mcx  Chut  «r  EaBsnaaas,  C  &  Army, 

July  If,  1902. 

lUin^Msfti^r  reCDTDcd  to  3ia>'«r  Caeer. 

N'y  inniji*fr  ^^xaoiiDatk/o  iB<y.ceiderHf  ucmaMur  in  thw  c»«e,  and  the  facts  oontained 
III  *^:fMJi  uAfjTtur^uetiX  will  cf.^o^uvate  safbcieoi  reforL 

Wiff  mis^ss*^%n*i  that  cwb  iart#  W  r^t  in  the  Ic«id  <tf  a  frpi<ft  oo  pivliminary  exami- 

To  >>e  reiamtd. 

A.  MjkCKKXZXX, 

.l<f]ia^  Clkirf  of  Engineent. 

'Foonh  ixMkmnMBL' 

ExoixEsa  OrfiCB,  C  S.  Asmy, 

.V.  LMftf,  ifo.,  Jtiiyie,  190t, 

lUitflfH^MnWy  r«ftanu^  to  the  Chief  of  Enf^neers.  United  States  Aimy. 

TImt  'ukArtj^hittiA  <v>ntaiDed  in  preceding  indctrsefnefit  will  be  complied  with. 

Thosl  L.  Cju»t, 
Jiaji/r,  Otfrpt$  of  Engmten. 

In  romnliance  with  the  third  indorsement,  I  would  respectfully  state 
that  available  information  seems  to  indicate  tbechute  between  iftickett 
I>»land  and  the  Missouri  shore — an  old  main  river  channel — as  being 
th#;  *•  Miss^iuri  Chute"  mentioned  in  the  act  of  June  13, 1902.  Puckett 
Inland  is  separated  from  Grains  Island  bv  a  very  narrow  bayou,  never 
ffontaining  much  water  except  at  high  stages,  so  that  the  two  together 
are.  generally  spoken  of  as  Grains  Island. 

The  '*  Missouri  Ghute''  mentioned  in  the  act  is  at  present  closed  at 
lN>th  ends  at  low  stages,  and  the  general  Krheme  of  improvement  of  the 
Mississippi  Kiver  has  in  view  its  complete  closure  when  funds  become 
available  for  tliat  purpose,  but  at  the  present  time  there  is  no  tendency 
in  the  river  to  r<»sume  its  old  channel  through  the  chute,  and  the  mat- 
U*v  is  thcn*f<jn*  of  no  i)n'ssing  moment. 

Vrrv  n*Hn<»ctfullv,  vour  obedient  servant, 

Thos.  L.  Casey, 

Hri^.  (icn.  (J.  L.  (Jillespik, 

Chuf  of  KiKj'nm^rH^    J'.  S,  A. 
(Throiigli  t\w  Division  Engineer.) 

[Firxt  IinlDrst'nu'nt.] 

Wkstkkn  Division,  Offick  of  Division  Engineer, 
R('sprctfullv   forwarded  to  the  Chief  of  P^.ntrineers,  United  Stattvs 

I  .  ^  7 

Army. 

A  rrcont  inspection  of  tin*  localitv  shows  that  the  chute  is  nearlv 
closed,  and  that  the  works  in  the  vicinitv  an*  dosit'ned  with  reference 
to  a  channel  on  the  otiicr  side  of  the  river. 

The  views  of  the  district  officer  are  concurred  in. 

Amos  Sticknkv, 

( \fhnul  ipf  Knijnutm^ 


APPKUDtX    X — RKIItKT   OK   XAJ«>B   TArtKY.  21AiS 

Okkut.  Ciiikk  ok  KNtiiNKKicH,  V,  S.  Akmy. 

U«*5<|M*ci fully  n'fiTnnl  to  tin*  lionnl  of  Kn^rinorrH  for  ltiv<*iN  hihI 
lliirlMU-H  rtiiiNtitiittMi  liy  S|)«»<-ittl  Onion*,  Xo.  24.  IIt»adi|iiHrtiT-,  ror|>f* 
of  Kii^'^in«M*r>.  <*iirri*nt  M*ri«*>«  for  r(»iiMiil«*rHtioii  hikI  nM'otiiiiM*iidHtioii, 
ti.-  nH|iiiriM|  h\  MM-tioii  H  of  th«*  »rt  of  Juno  13,  VM^i, 

\\\  «'oninmri(i  of  Hri^r*  <o*n.  Uillc^pio: 

II.  K.  Ilo|NiK.H. 

ITtalM  liMitf^'nipnt  ] 
|i4lAICI»  «iK    KnoINKKI&M   KOK    UlVKlCM   ANI>    IIaKIUIRK, 

WtiM /•  ill M/Ufh ,  />.  / '. ,  •/#! /I  utiru  .V,  11^ t'  L 

Kf^|MMtfull\  rrturiioii totli«*C*hH*f of  Kiiifin<H*rH« riiit«MlSUito.-«Arniv. 

Thf  lioiiril  of  Kii^iih'«*r*«  for  KivrrsHnullHrlNirs  liu*«  roiihidi*n'(l  tdt* 
\iitliii)  r«*|Nirt  of  Major  <uM*y  on  tin*  pn*liininiiry  oxHniination  of  Mis- 
Miuri  < 'liuUs  Mi.'*MUiri.  ami  thr  in«lorM*ni«*nt  <if  the*  (liviHion  t*n(ri>H'«*r. 

.Mi«««*ouri  (Miuti*  is  now  tIommI  at  low  watrr,  ami  tlio  (riMii*nil  M'lionn* 
of  iin|iriivrnn*nt  of  tli<*  Mis^LnHippi  itivor  i*<»nt«*mplato.H  i*|o?tin^  it  at 
lii^li  wiit«*r. 

TIh*  liiiani  \^  (»f  till*  opinion  tiiat  tin*  cltMun*  of  MisMMiri  (*hutf*  is 
not  nrpMit.  and  tliat  it  !<<  ni»t  ailviroiMp  to  liiim|N*r  in  any  drjn^M*  tho 
p*nfnil  iniprov«*in«*ni  of  tho  rivor  in  order  t4>  tako  up  this  wtirk  in 
atl\»nr<>  of  it«>  pro|N*r  turn. 

Fur  till'  Ikmni: 

II.   F.  IIolNIKM, 

«SrriiV/r  JlrmbtT  J^fjyhf. 


APPENDIX   Y. 


oI»KK.\TIN«i  SNAii  IWiATS  ANh  PKKlNiK  IMUTS  ON  IPPKR  MISSISSIPPI 
KIVKl:  IMPIMVKMKNT  ny  MISSISSIPPI  RIVKK  HCTWKKN  MolTII 
OK  MI-sS4»rKI  KIVKK  ANh  ST.  PAII.,  MINNtXoTA.  ANI»  OK  LA 
nciiSSK  IIAUIi4»K.  \V|S<*oNS|N;  OPKKATINO  AND  CARK  oK  OAI.KNA 
RIVI  |{  IMPK4»VKMKNT.  ILLINOIS.  ANI>  oK  ILLINOIS  AND  MISSIS- 
SIPPI  r\NAL  ARolNh  TIIK  l^»\VK.R  RAPIDS  OK  RiK'K  RIVKR  AT 
MILAN.  ILLINOIS. 


kt:i*^tUT  of  M\j  J  AS.  L    IJSK.  npkVS  of  KXfiiSKKIUi,  OFFirKH  IS 

riiM:i,r\  Fni:  Tin:  fisim.  yfan  k.v/i/.nv;  jvsk  .w,  moh  with 

nTIII.R  l»orlM i:\Ts  HKLATiMi  Ttt  TIIK  WORKS, 


inniitv 


1.  <  >|«>nitink'  **nai;  Uiatfi  Kiitl  •In'ilict*  WmX»  A.  <  ^ii*nitiii|r  AndrnnMif  IllinoinAtifl  Min- 

<>ii  rpi^T  Miwi<«iii»|'i  Ri\rr  MWii|t|iil*teiuilBniuii«l  tin*  lii««*rnij^ 

•    Mi^i««iip|ii    Kt\rr  i«-t«i^*ii  tiHtutli  of  iilndf  R«M*k  Rivrr  at  MiUiii.  Illiiiiiin. 

Mii««Min  Ki\i-raiiil  St    IViil.  >    V  OjaTBiinir  aimI  iian*  i»f  Oal«*iui  Ri%i^ 

It.   OlMTntirit*    aiiil     mn*   nf     \hyk    Moiiitw  |              inil»niVtMiM*lil,  lllilMitii. 

IU|ii«t»  (':iiuil  aii«l  «lr>  iltvli  I    ti.  llftriMir  at  LftCrtMn*.  WiiviiiifMti. 

7    Mi«»fvi|i|*i  Ktvrr  iiiiirr  liarUirat  lAki*  10.  MiMniimMii  RirpT  at  Quini*v  llarlair 

V\\\.  Mitiiii-i<*u  ami  llay.  Illin«ilfi. 

H.  Mii«*'i'*i|<|*i  Rixcriit  MiOitH*.  llliiKitii.  11.   R<N*k  RiviT,  llliiMiia. 
M.   Mi*«>i««iipt'i     ICi\i*r.    r^mX    Ivfik    fnnii 


r\iTKi»  Statkh  Knuikkkk  Ornc'E, 

litmk  MntJ,  III.,  July  n.  i:k^. 

iir.yim.M.:  I    Imvi*   llio   hcincir   to  (mii'^iiiit   tin*  Htiniuil    n*{Mirl   cm 
iiiipruvoiiimt  work  in  thi«*«li'«tri«*t  fi»r  tiv^l  yi*ari*niliiitf  Jtiiii*  'MK  12^4. 
V«*r\  n***|N'4i  fully,  your  oUHlimt  Hi*rvanf« 

•Iak  Is.  Ia'hk, 

Hrij:.  (irii.  A.  Mai'kkn/ik, 

C ht*  f  t'f'  KntjiUt* m,  /  .  A*.  A . 


2156   BEPOBT  OF  THE  OHIEF  OF  ENGINEEBS,  U.   8. 


Y  I. 

OPERATING  SNAG  BOATS  AND  DREDGE  BOATS  ON  UPPER  MISSISSIPPI 

RIVER. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 
removal  of  snags,  wrecks,  rocks,  and  other  obstructions  to  navigation. 
The  operations  extend  from  Minneapolis  to  the  mouth  of  the  Missouri 
River,  a  distance  of  about  670  miles,  following  the  low-water  channel. 

There  belongs  to  this  work  the  snag  boat  Col,  A.  Mackefizie^  built  in 
19<X),  but  dredges,  drill  boats  and  tenders  are  borrowed  from  other 
works  when  required.  The  general  improvement  of  the  river  has  so 
reduced  the  extent  of  caving  lianks  (which  are  the  principal  source  of 
snags)  that  but  one  snag  boat  is  needed. 

Tiie  details  of  work  accomplished  are  given  in  the  appended  report 
of  Principal'Assistant  Engineer  C.  W.  Durham. 

The  total  tonnage  of  the  river  between  Falls  of  St.  Anthony  and 
mouth  of  Missouri  River  for  the  calendar  year  1903  was,  approxi- 
mately, 4,545,129  tons,  and  the  ton-miles  979,951,901.  This  includes 
logs  and  lumber. 

Money  statement. 

June  30,  1904,  amount  (btiwn  from  Treasury  imder  permanent  appropri- 
ation  a|25,090.00 

June  30,  1904,  amount  expended  during  fiscal  year 25, 090. 00 

July  1,  1904,  amount  available  under  permanent  appropriation  of  August 

11,  1888,  for  fiscal  year  ending  June  30,  1905 25,000.00 


ABSTRACT   OF    APPROPRIATIONS    AND    ALLOTMENTS. 


By  act  approved  March  2,  1W)7.  |96,(XH)  : 

Bv  allotment  from  appn)priatii)n  ' 

\)f  July  25, 18<)S 2(),  0(K) 

Bv  allotment  fn>m  appropriation  | 

of  1869 :iMV40  ' 

Bv  act  approvtnl —  i 

Julvll.lSTO ,%,000 

March  3,  1871 42.000 

June  10, 1872 42,  (XX) 

Manh3,  1873 25,0(X) 

June  23,  1874 25,CXX) 

March  3,  1875 25,000 

Aujfust  14,  187t) :U),  (XX) 

June  18,  1878 41,500 

March  3,  1879 20, 000 

June  14,  1880 8,  IXX) 

Manh  3,  1881 25, IXX) 

Bv  act  jwisHeii  Aujjus't  2,  1882. . .  25,  (XX) 

Bv  at't  approved  Aujjust  5, 188<).  22, 5(.X) 


By  a<'t  of  August  1 1, 1888,  for  fis- 
cal vcar  entling — 

June  :I0, 1889 $25,000 

June3(),  18W 25,000 

J  u  n  e  3(  > ,  1 89 1 25 ,  iX)0 

June  30. 1892 25,000 

June  :^,  1893 25,000 

June  30,  1894 25,000 

June  30, 1895 25.  (XX) 

June  :^,  1896 25.  (XX) 

June  30, 1897 25.  (KX) 

June  :^,  1898 25,000 

June  :tt),  1899 25.  (XX) 

June  :W,  1900 24,944 

June  ;i(),  liX)l 25,0(X) 

June  .30, 1902 25. 0(X) 

June  :^),  190,3 25.(X)0 

June  :X),  11X)4 25.(X)0 

Total 924,584 


HTATISTU-S   1>F  <\>MMKKCK    AN1>    N.WKiATlON. 


Lumfter. — The  most  im|>ortant  busim.'ss  rarritil  on  in  tH)niuvtion  with  the  naviga- 
tion of  the  upiHT  Misf»is?:ippi  KiviT  and  its  prinrijuil  tributaries  is  the  lumlier  trade. 

"  Ninety  dollars  was  nveivtHl  from  s;ilc  of  t»t)n«lomneil  pn>iH?rty  and  de|xieited  in  the 
IVeacfury  to  the  cr^^lit  oi  this  awTv^vivaXWii. 
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which  in  1903  gaveeraploymenttoSO  towboat^,  valncd  at  about  (500,000.  Along  the 
river  Irtini  Minneapolis  to  St.  Louis  36  Hawmille  were  opented  by  32  wholesale  firniB, 
having  ai)  invented  capital  of  nboiit  (20,000,000.  Their  manufai'turett  of  white  pine 
in  1903 were:  Lumber, 863,963,001)  fe<>tB.M.;  ahmglee,  146,765,000;  lath,  115,257,000, 
and  of  lipitilonk  lumber,  6,469,000  fet>t  B.  M.  In  Edition  to  the  maniif»ctuTers  there 
ere  a  gnsat  many  retail  or  distributing  firms. 


Lumber  m 


<iii/aeluTC,  v/tpiT  Minrixiippi  River  1  'idUfi,  1003. 
[Valuu,  about  IST,50O,C0O.| 


LooilUj-. 

Lnmu-r. 

ShlnglvH. 

SBII.801,000 

2U,340,nM 
iiiismiooo 

22,7«,000 

A'HHbn-. 
IG(>.DZS,OnO 

17. 666;  000 

.,»,m«. 

892,77».000 

ir  leee  distance  on  the  Itf  isaie- 


RiverfTom  Minneajiolit 


e  employeii,  between  St.  Paul  and  St.  I^uin  dur- 
3  towboats,  16  ferryboata,  47p]eaBiire  boats,  and 
zu  <.iovemment  lx>at»i;  ina'll,  198  Meamboals,  with  a  )jrot*i  tonnage  of  18,9tM  tone. 

The  jiriucipaL  Bteamboa,t  lines  on  the  upper  Minaiasippi  River  are  the  Diamond  Jo, 
the  Kagli',  theCiirnival  City,  and  the  Ai-me  packet  com  panics.  The  nuiuberof  pustien- 
gera  camcilby  these  piuTki't  lines  in  1903  was  1.408,593.  The  quantity  offreight 
carried  by  all  Ijonts,  includine  the  rock  and  brush  loaded  on  bargesanil  used  in  Gov- 
ernment work,  and  also  iucluiling  lugs  and  lumber  floated  down  the  etream,  is  shown 
in  the  following  table,  together  with  the  ton-miles  and  valuation: 


UlipfT  Mii»imippi  Rive 

T  freight  ^Ummlfor  190S. 

n«„.ta. 

Tons. 

ToD-mllw.  ; 

Valuation. 

S»;S7R 

5.860,661 

iM.ais 

4,645,129 

»7H,951,901  ; 

. ._ 



^  over  that  rcporlpd  for  190: 
■d  8t»te«  ma.ler!»l,  which  tii  i 


-etx  jVKta  Is  4,616,376.  atid  the  avorage  valuatton  116,714.620. 
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LiH  of  tienmbmilii,  ImrgeK,  'iiiil  nifin  ywjtiimj/  Otrtiiigh  viriMin  hridgt*. 


ReedH 

WinoDft 

Dubuqiio. . . 


Fort  HiidtKHi .. 


aSSfc: 


*rg™. 

lUlK 

'■W 

'Jm7 

' 

;  'titlriiin  lumlering  on 


Tlilril  low*. 

Fourthluv _    _. 

Filth  111  inniB i  IV-orif 

Elihtli  IDlnnix. 
Thlrtepnlh  111  In 
nnlHliooun.. 


MiullfKin 

I)iibiii|Ue 

BuillnRtiiii . . 


.  iSpringfieli 


m0.027.«l 

16».  1196.64 
B,  144, 7X7.  n 
11,«W.V1S.ZI 

roi.B77.» 

9.174.  MS.  n 


milhiff  lU-crmhrr  .11,  IMS. 


RI.rBUl.Mlnn.... 
LkRtoww,  Win... 

Diibunue.Iowit... 
Rock  iHlniid.  111.. 
BiirllnKloii.  Inwa 
Si,  Loulu,  Mo.n.. 

Tnl«l 


SB. 

V«Ml^ 

1   **""•■  ^i-s 

14.914:73 

'            i7.ro 

,      2.1W.S7]:i»l 

!S 

2.207 
112,693 

3A 

■      2,99(1.121.80 

»,-2I 

407 

<  ajjplicablv  to  tbe  uppci  MiHlmlppl. 
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Maiiili'Ii 

Hurii-J 

Mum 

M«r>ll 

Mary  Ih'll 

M«ryli»^n 

MnrrK 

Miirj-M." 

Mny  Fli>w<-r 

SK:::::::::: 

Mnilildn 

Mlilin't 

MlXIIMI 

Uinnlf'iii-hni-lri; 

Minmn-li 

MmtnlHin  Bi'lU' . 

Mll-«T 

NbiiiIIiu. 

XrViTMlnil"... 
Nliuil>«ii>iiwn.. 

Ollli'BfIt 

Onilliw 

OiiiKiu- 


,  Ko'k  t-UiKt,  111. 


It<-n.l<  IjitMtiiE. 
W.IO'hH.  Minn 

IjlllMIIU.  M'- 
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List  and  dimensions  of  steamers  navigating  the  Mississippi  River  between  St.  Louis  and 

St,  Paul  during  the  year  190S — (Continued. 


Name  of  vessol. 


Polar  Wave  . . . 

Presicott 

Quincy 

R.  D.  Kendall  . 

Rambler 

Ravenna 

Raven  a 

Remora 

Roann  

Robert  Harris. 
Ronabout «... 

Ruth  a 

Ruth 

Safety  « 

St.  Croix 

St.  Paul 

Satellite 

Saturn 

8chley« 

Scotia 

Sidney 

Sliver  Crescent 
Spread  Eagle  . 

Stella 

Summer  Girl  a 

Swana 

Swannauoaa.. 
T.  J.  Robinson 

Teal 

Ten  Broeck  . . . 

Tri-Clty 

Two  Brothers . 

Uranusa 

Viola 

Vivian 

Vixen 

Wabasha 

Wanderer 

West  Ram  bo  . . 

Wigrwama 

Youngster  a... 
Zalus  Davis . . . 


Gross  ton- 
nage. 


150 
55 

R06 
82 
10 

164 
8 

49 
39 
36 
10 
9 

36 
6 
8 

833 
60 

189 
10 
31 

617 

125 

691 

15 

8 

8 

14 

156 
48 

148 
12 
29 
11 
21 
75 

100 
44 
84 

105 

A 

12 

46 


Length. 


Feet. 

146.0 
90.0 

264.7 
92.0 
35.0 

125.6 
32.0 
86.6 
70.0 
68.2 
40.0 
34.0 
75.0 
42.8 
51.0 

302.0 
86.0 

145. 5 
34.0 

100.5 

221.3 

123.3 

225.0 
61.0 
40.0 
46.0 
55.1 

100.0 
85.0 

130.0 
45.0 
63.0 
51.0 
53.0 
90.0 

100.0 
80.0 

100.0 

107.0 
38.0 
50.1 
90.0 


Width. 

Depth. 

PRCt. 

Feet. 

25.7 

5.0 

18.0 

8.4 

42.0 

6.8 

23.5 

3.5 

10.0 

3.0 

22.0 

3.5 

9.0 

3.0 

22.2 

3.4 

10.0 

3.5 

14.0 

4.5 

9.0 

3.0 

9.0 

3.0 

17.0 

3.0 

10.0 

2.1 

9.0 

4.0 

69.4 

6.2 

20.0 

3.4 

30.0 

4.0 

7.6 

4.0 

13.4 

3.0 

35.5 

6.5 

22.9 

3.9 

35.0 

6.0 

12.0 

3.0 

7.4 

3.0 

6.6 

3.0 

9.4 

3.5 

29.0 

6.0 

19.6 

4.0 

-26.0 

3.9 

8.8 

3.0 

20.0 

2.8 

11.1 

3.1 

10.0 

4.0 

21.0 

3.5 

19.5 

8.8 

22.0 

2.9 

21.0 

3.6 

22.0 

3.6 

8.0 

3.0 

8.8 

3.0 

18.6 

3.4 

When 
built. 


1885 
1903 
1896 
1896 
1903 
1888 
1903 
1872 
1899 
1872 
1901 
1901 
1895 
1903 
1898 
1888 
1890 
1901 
1902 
1889 
1880 
1882 
1892 
1883 
1898 
1900 
1901 
1875 
1893 
1882 
1903 
1894 
1897 
1899 
1896 
1881 
1894 
1897 
1884 
1902 
1900 
1894 


Where  built. 


JefTersonvillc,  Ind. 
Rock  Island,  111. 
Dubuque,  Iowa. 
Rock  Island,  111. 
Moline,  111. 
Stillwater.  Minn. 
Davenport,  Iowa. 
Keithsburg,  111. 
Lyons,  Iowa. 
Burlington,  Iowa. 
Clinton,  Iowa. 

Do. 
Keokuk,  Iowa. 
New  Boston,  III. 
Stillwater,  Minn. 
Jeflersonville,  Ind. 
Rock  Island,  111. 

Do. 
Davenport,  Iowa. 
La  Crosse,  Wis. 
Wheeling,  W.  Va. 
Clinton,  Iowa. 
Jeffersonvllle,  Ind. 
Keokuk,  Iowa. 
Clinton,  Iowa. 

Do. 

Do. 

Do. 
Dubuque,  Iowa. 
Baytown,  Minn. 
Clinton,  Iowa. 
North  Hudson,  Wis. 
Clarksville.  Mo. 
Maquoketa,  Iowa. 
Lyons,  Iowa. 
Dubuque,  Iowa. 
Wabasha,  Minn. 
Clinton,  Iowa. 
Leclaire,  Iowa. 
Clinton,  Iowa. 

Do. 
Dubuque,  Iowa. 


"  Ga.Holine. 


Summary  of  expenditures  for  operating  snag  boats  and  dredge  boats  on  upper  Mississippi 

River  for  fiscal  year  ending  June  SOy  1904. 


Month. 


Office  ex-_       Care,  repair,  and  opt^rating  snag  bouts  and  dredge  boats. 

penscs, 

Huperin- 

tendence. 

and  con 

tingen- 
cies. 


Labor. 


1903. 

July '. '  S200.00 

August 

SeptemtxT 150. 00 

October 300. 00 

November 154.19 

December 350.00 


1904. 
January.. 
Febniary . 

March 

April 

May 

June 


150.00 
14.66 


100.00 


Jl,659.02 

5.00 

2, 014. 52 

3, 176. 18 

462.04 


480.00 

240.00 

696. 25 

1,416.02 

1,352.50 

1,400.00 


8nl>sist- 
ence. 


$527.14 

216.19 

469.40 

331.67 

79.78 


420.77 
248. 78 
239.98 


Fuel. 


$268.80 

461.05 

1,303.38 

929.80 

260.90 


Expense. 


S196.69 

867.62 

124.18 

843.96 

10.16 


170.00 
603.27 
370.82 


206.76 
180.14 
872.73 


Repairs. 


135.95 

2.00 

30.75 

10.00 


297.42 
869.29 
759.26 


61.70 


Total !  1,418.85       12, 901. 63     2, 553. 61     4,847.52     1,802.13 


2,066.86 


Total. 


480.00 
637.42 
1,565.64 
2,972.80 
2,384.69 
2,446.23 


92,661.65 

1,096.71 

3,913.48 

4,811.76 

812.87 


23,671.16 


Grand 
total. 


t2,86L66 

1,096.71 

4,063.48 

5,  in.  76 

967.06 

350.00 


480.00 
537.42 
1,715.54 
2,987.46 
2,384.69 
2,645.23 


26,090.00 


EN(;   1904- 


1.% 
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rei>ort  of  mr.  c.  w.  durham,  principal  assistant  enainber. 

United  States  Engineer  Officb, 

Rock  Island,  111,,  July  1,  1904- 

Major:  I  have  the  honor  to  present  my  report  on  the  operations  of  snag  boats  and 
dredge  lx)ata  on  the  upper  Mississippi  River  for  the  fiscal  year  ending  June  30,  1904. 

Operations  of  snag  boat  Col.  A.  Mackaizie. — The  Mackenzie  was  employed  from  July 
1  to  November  5,  1903,  in  remoWng  snags  and  other  ol^tructions,  placing  buoys, 
making  surveys,  and  otherwise  assisting  the  interests  of  navigation  between  Minne- 
apolis and  the  mouth  of  the  Missouri  River. 

I^ieaving  Rock  Island  (mile  363)  on  July  6,  she  proceeded  up  river  and  arrived  at 
St.  Paul  on  the  15th;  returning  down  river  the  same  day,  she  reached  St.  Louis 
(mile  676)  on  the  29th.  She  left  St.  Louis  August  1,  going  up  river,  and  arriveti  at 
St.  Paul  September  14;  turning  bac^k,  she  again  landed  at  St.  l>ouis  September  29. 

On  the  alx)ve-mentioned  trip  many  buoys  were  placed;  the  steamer  St.  Paul,  in 
distress,  was  assisted  to  i)ort  and  her  passengers  transferred,  and  dredge  Vulcan  was 
towed  from  Fountain  Citv  to  (iuttenberg,  159  miles. 

After  an  inspection  of  her  boilers,  the  Mackenzie  retumeci  up  river,  leaving  St 
Louis  October  2,  and  reaching  St.  Paul  Octol>er  15.  An  inspection  trip  was  then 
made,  with  Colonel  Ernst,  Corjw  of  Engineers,  division  engineer.  Northwestern 
Division,  on  board,  the  boat  leaving  St.  Paul  October  16  and  arri\'ing  at  St.  Louis 
October  24. 

Leaving  St.  Louis  Octol^er  27,  the  Mackenzie  proceeded  up  river,  reac^hing  RfK*k 
Island  on  October  30,  at  which  point  she  turned  around  and  w*as  laid  up  lor  the 
winter  in  the  Des  Moines  Bapids  Canal  a))ove  the  Middle  KK*k  on  November  5. 

In  1904,  the  Mackenzie^  having  been  repainted  and  otherwise  repaire<l,  left  her 
winter  quarters  on  April  11  for  St.  Ix>uis  (mile  676),  arriving  at  that  port  on  the  14th. 
After  taking  on  stores  and  fuel  she  proceeded  up  river  on  the  18th,  reaching  Rcxrk 
Island  (mile  :^3)  on  the  29th,  where  she  lay  until  May  2.  On  April  11  and  12  the 
sheer  boom  at  the  lower  end  of  the  Des  Moines  Rapids  Canal  was  placed  in  position, 
and  11  buoys  were  reset  between  Roi;k  Island  and  Burlington  (mile  440). 

The  snag  boat  left  Rock  Island  May  2,  reache<l  St.  Paul  on  the  12th,  and,  returning 
down  river  on  an  inspection  trip,  reached  St.  Louis  on  the  26th  and  remained  there 
until  June  7. 

Leaving  St.  Louis  on  June  7,  she  reached  St.  Paul  June  30.  During  June  a  8ur\'ey 
of  Galena  River  and  Harris  Slough  was  made. 

Sumniari/  of  ojxratioyis  of  snag  boat  Col.  A.  Mackenzie' for  fiscal  year  ending  June  30,  1904. 

Snags  removeil 264 

Stumps  destroyed 210 

Leaning  trees  pulled  back 196 

Leaning  trees  felled * 2, 050 

Surveys,  days 2 

Buoys  placed 28 

Steamboats  assisted 1 

Mooring  chains  place<l : 5 

Miles  run 6, 699 

Overatio7is  of  dredge  Vxilcan. — On  July  16,  1903,  the  Vulcan,  with  towboat  EUtie  as 
tender,  commenced  removing  certain  dams,  or  parts  of  dams,  in  the  vicinity  of  La 
Moille,  which  were  obstructing  navigation  and  interfering  with  the  carrying  out  of 
the  adopted  project  for  improvement.  The  obstructi<ms  were  removed  to  a  depth 
of  5  feet  at  low  water.  This  work  was  completed  September  10,  and  resulted  in  the 
removal  of  460  feet  of  Dam  24  (mile  125),  400  feet  of  Dam  26,  425  feet  of  Dam  23,  200 
feet  of  Dam  21,  the  whole  of  Dam  22  (570  feet) ,  and  250  feet  of  Dam  3,  at  Dresbach 
Island  (mile  138).  The  lengths  of  the  shortened  dams  are  now  aa  follows:  Dam  24, 
250  feet;  Dam  26,  220  feet;  Dam  23,  20^  feet;  Dam  21,  425  feet.  About  150  linear 
feet  of  the  shore  protection  at  the  head  of  Island  188,  which  the  river  had  cut  behind 
and  detached,  was  cast  back  on  the  bank.  To  facilitate  the  construction  of  shore  pro- 
tection in  miles  137  and  138,  alxnit  60  snags  wvre  removed  bv  the  dredj^.  On  Sep- 
teml)er  11  the  Vnlc<tn  was  towed  to  the  head  of  Island  46  by  the  Mackenzie,  and  al>out 
400  linear  feet  of  wrecked  shore  protection  at  that  hx-ality  was  cast  toward  shore,  and 
about  80  feet  of  the  shore  protetttion  on  the  west  bank,  opposite,  was  treated  in  the 
same  manner.  On  Septemlx*r  16  the  dredge  was  taken  in  tow  bv  the  Mackenzie  and 
delivered,  with  t<jwlx)at  Emibj,  at  Guttenl)erg  September  19.  The  Vxdcan  waa  then 
employed  until  the  28th  in  removing  about  300  feet  of  the  outer  end  of  Dam  15 
(mile  234). 


APPENDIX  Y — BEPOBT  OF  MAJOB  LU8K.        2163 

The  cost  of  the  above-mentioned  work,  exclusive  of  plant  charges,  was  $3,271.71. 

Rqoairs  to  dredge  Hecla. — Some  repairs  to  this  dredge  were  made  at  the  Des  Moines 

Rapids  Canal  during  March  and  April,  1904.    The  cost  of  these  repairs  was  $1,157.93. 

Summary  of  ejrpenditures. 

Snag  boat  Col.  A.  Mackenzie,  operating $19, 241. 51 

Operations  of  dredge  Vulcan  in  removing  obstructions 3, 271. 71 

Repairs  to  d redge  Heda 1, 157. 93 

Superintendence  and  office  expenses 1, 418. 85 

Total 25,090.00 

Very  respectfully,  your  obedient  servant,  C.  W.  Durham, 

Principal  Assistant  Engineer, 
Maj.  Ja8.  L.  Lu8k, 

Corps  of  Engineers, 


Y2. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

RIVER  AND  ST.  PAUL. 

The  work  performed  under  this  appropriation  consists  chiefly  in  the 

Eermancnt  improvement  of  through  navigation,  but  improvements  at 
arbors  and  other  localities  are  frequently  made  under  allotments  con- 
tained in  the  various  acts  of  Congress. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  at  low  stages  the  larger  boats  were  unable 
to  proceed  farther  up  the  river  than  La  Crosse  or  Winona,  while  at 
extreme  low  water  navigation  was  impeded  at  points  much  lower.  The 
original  project  for  improvement,  which  has  undergone  no  material 
change,  was  adopted  in  1878,  and  contemplates  the  closure  of  chutes, 
revetment  of  caving  banks,  and  contraction  of  the  channel  by  wing 
dams,  so  as  to  obtain  a  channel  of  a  depth  of  4i  feet  at  low  water,  to 
be  eventually  increased  to  6  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1904,  there  had  l)een 
expended  ^10,850,510.65,  which  has  resulted  in  such  an  improved  con- 
dition of  the  channel  as  to  permit  the  passage  of  the  largest  boats  at 
very  low  stages  through  to  St.  Paul.  It  may  be  proper  to  state  that 
of  the  amount  above  mentioned,  about  $1,000,000  has  been  expended 
on  harbor  and  levee  work  without  much  benefit  to  the  main  channel. 

On  July  1,  1903,  there  was  unexpended  1^559,062.38.  During  the 
past  year,  for  the  improvement  of  tnrough  navigation,  dam  construc- 
tion, shore  protection,  dredging,  removal  of  rock,  etc.,  have  been 
carried  on  by  hired  labor  and  use  of  Government  plant,  between  St. 
Paul  and  Bellevue  (mile  288);  at  Rock  Island  Rapids  (miles  349-363). 
and  between  Quincy  (mile  521)  and  the  Missouri  River  (mile  658);  and 
by  contract,  between  Bellevue  and  Le  Claire  (mile  348),  and  between 
Burlington  (mile  442)  and  Hannibal  (mile  540). 

The  balance  available  July  1,  1904,  will  be  applied  at  such  points  as 
may  seem  most  in  need  of  improvement,  by  hired  labor,  between  St. 
Paul  and  Bellevue,  at  Rock  Island  Rapids,  and  between  Hannibal  and 
the  Missouri  River  (mile  658);  by  contract  between  Bellevue  and  Le 
Claire,  and  between  Rock  Island  and  Hamburg  (mile  593). 
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GENERAL  IMPROVEMENT. 

St.  Paul  to  Winona, — By  hired  labor  and  use  of  Government  plant, 
improvement  work  was  carried  on  in  1903  in  vicinity  of  Wanasha 
(miles  81-82)  and  above  Fountain  City  (miles  107-108).  Seven  wing 
dams  were  built  and  several  dams  were  raised,  repaired,  and  length- 
ened. In  1904,  dredging  was  carried  on  at  the  bar  at  St.  Paul,  oppo- 
site Harriet  Island,  and  m  the  vicinity  of  Minneiska  (mile  100). 

Winona  to  Wisconsin  River. — In  this  district  work  was  carried  on 
by  hired  labor  and  use  of  Government  plant  in  the  vicinity  of  La 
Moille  (miles  124  and  125),  in  the  vicinity  of  Dresbach  Island  (miles 
137-139),  and  below  and  opposite  La  Crosse  (miles  147-148).  Seven- 
teen dams  and  5,270  linear  feet  of  shore  protection  were  built,  and  a 
larffe  number  of  dams  and  pieces  of  shore  protection  were  repaired 
ana  lengthened.  Rock  for  all  work  was  furnished  by  the  United 
States  (quarry  at  La  Moille.  Similar  work  was  resumed  m  June,  1904, 
in  the  vicinity  of  Dresbach. 

Wisconsin  River  to  Bdlemie. — Considerable  dredging  was  per- 
formed in  1903  by  U.  S.  hydraulic  dredge  Ilecla  in  removmg  portions 
of  two  bars  in  Guttenberg  channel  (mile  231).  With  hired  labor  and 
Government  plant  operations  were  carried  on  in  1903  in  and  above 
Guttenberg  cnannel  (miles  224-233).  Ten  wing  dams  were  built,  and 
6,240  linear  feet  of  shore  protection. 

Bellevue  to  Lc  Clmre, — IJnder  contract  with  Fetter  &  Crosbv  work 
was  commenced  in  May,  1904,  in  the  vicinity  of  Island  283  (miles 
319-321).     Fair  progress  was  made  to  end  of  fiscal  year. 

Rock  Island  Uapids, — Excavation  and  removal  of  rock  from  the 
channel  (miles  348-364)  were  carried  on  during  1903  by  hired  labor  at 
Campbells  Cabin,  St.  Louis,  Crab  Island,  Sycamore,  and  Smiths 
chains.  The  quantity  of  ledge  rock  removed  was  6,425  cubic  yards. 
In  May,  1904,  operations  were  resumed  at  Lower  Chain,  and  in  tTune 
at  Smiths  Chain. 

Rock  Ishutd  to  liurHngton, — Under  two  contracts  with  Fetter  <Jc 
Crosb},  work  was  carried  on  in  1903  in  the  vicinity  of  Burlington 
(miles  441-442),  at  Johnsons  Island  (miles  423-424),  at  Offernians 
Island  (miles  3()5-3r)8),  at  Smiths  Island  (miles  370-371),  and  Inflow 
Montpelier  (mile  378).  Twelve  dams  were  built.  In  19<)4  four  dams 
were  built  below  Montpelier. 

Ihtrlington  to  IlannmtL — Under  two  contracts  with  A.  Kirchner, 
operations  w(»re  carried  on  in  1903  in  the  vicinity  of  Dallas  (miles 
452-459);  at  Ortons  Island  (mile  525);  at  Marion  City  (mile  530),  and 
at  Whitneys  and  Armstrongs  bai-s  (miles  532-53S).  Six  dams  and 
1,010  linear  feet  of  shore  protection  were  built  and  several  dams  were 
repaired. 

In  May,  1904,  operations  were  resumed  and  carried  on  to  end  of 
fiscal  year.     Several  pieces  of  shore  protection  between  Canton  and 
Quincy  were  raised  to  top  of  hank,  and  three  wing-dams  were  built 
one  at  Whitneys  bar  and  the  others  in  the  vicinity  of  Quincy. 

Considera!)le  dredjjin^  was  done  at  Whitnevs  bar  bv  U.  S.  dredj^e 
Phoenix  \\\  1903. 

Unnnihal  fit  mouth  of  JliHftnuri  Rirrr, — In  this  district  work  was 

carried  on   in  11M)3,  ]>y  hired  labor  and  (lovernment  ]>lant,  opjK)site 

Hannibal  (miles  540-541);  opposite  Ix>uisiana  (mile  55S),  an(l  in  the 

vicinity  of  Sterling?  and  Stag  islands  (miles  r»OO-0O4).     Four  dams  and 

lySOO  linear  feet  of  shore  proUictiou  were  built. 
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SPECIAL  WORK. 

Warsaw  to  Quincy  Levee. — This  levee  was  broken  in  21  places  by 
the  disastrous  flood  of  June,  1903,  and  the  entire  country  between 
Warsaw  and  Quincy  from  the  levee  to  the  bluffs  was  under  water. 
The  U.  S.  dredge  P/wenix  was  employed  for  a  short  time  in  closing 
one  of  the  breaEs  in  the  Indian  Grave  district.  A  detailed  account  of 
this  flood  and  the  resultant  damage  is  given  in  the  appended  report  of 
Mr.  M.  Meigs,  U.  S.  civil  engineer. 

Mo7iey  Htatement. 

July  1,  1903,  balance  unexpended $10,999.30 

June  30,  1904,  amount  expended  during  fiscal  year 716. 59 

July  1,  1904,  balance  unexpended 10,282.71 


ABSTRACT  OP   ALLOTMENTS. 

By  sundry  civil  act,  approved — 

March  2,  1895 $85,500 

June4,  1897 5,000 

March  3,  1899 5,000 

By  river  and  harbor  act,  approved  June  13,  1902 10, 000 

Total 105,500 

Flint  Creek  to  Iowa  River  Levee. — This  levee  was  not  broken  b  v  the 
flood  of  June,  1903.  An  inspection  made  in  December,  1903,  shows 
that  considerable  repair  work  is  desirable. 

Money  statement. 

July  1,  1903,  balance  unexpended $1, 070. 84 

June  30,  1904,  amount  expended  during  fiscal  year 427. 32 

July  1,  1904,  balance  unexpended 643. 52 


ABSTKACT  OF   ALLOTMENTS. 

By  sundry  civil  act  of — 

March  2,  1895 $85,000 

June  3,  1896 75,000 

June  4, 1897 50,000 

July  1,1898 40,000 

Total 300,000 

Bar  at  Quincy. — The  improvement  work  carrried  on  at  Quincy  Bay 
and  steamboat  landing  is  now  consolidated  under  the  head  of  bar  at 
Quinc3^  Prior  to  this  consolidation  the  sum  of  $129,481.36  had  been 
expended  in  dredging  Quincy  Bav  under  appropriations  and  allot- 
ments dating  back  to  1879,  in  which  year  the  original  project  was 
made.  United  States  hydraulic  dredge  Ilecla  was  employea  for  a  short 
time  in  the  fall  of  1903  and  during  May  and  June,  1904,  in  removing 
the  bar.  Some  dredging  was  done  in  June,  1904,  under  contract  with 
H.  S.  Brown. 
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Money  8tateme?it, 

July  1,  1903,  balance  unexpendeil $26,819.02 

Juno  30, 1904,  amount  expendeil  during  fiscal  year 4, 301. 24 

July  1, 1904,  balance  unexpended 22,517.78 


ABSTRACT  OP  AL1X)TMENTB. 

By  river  and  harbor  act  of  June  30, 1896 $10,000 

By  sundry  civil  m;t  of  March  3, 1899 10,000 

By  river  and  harbor  act  of  June  13,  1902 20,000 

Total 40,000 

Ifarbo?*  of  Heftf^/e,  helom  Davenport^  Imca. — In  1903  the  dam  at  the 
head  of  the  narbor  was  raised  to  crest  elevation  of  8  feet  above  low  water. 
In  June,  1904,  the  driving  of  piles  and  dredging  were  commenced. 

Money  statement, 

July  1,  1903,  balance  imexpended $15,000.00 

June  30,  1904,  amount  expended  during  fiscal  year ,      4, 538. 17 

July  1,  1904,  balance  unexi)ended 1J5, 461. 83 


ABSTRACT  OF   ALIXXrMENTH. 

By  sundrv  civil  act  of  March  3,  1899 $10,000 

By  river  and  harbor  act  of  June  13,  1902 5,000 

Total 15,000 

Channel'  at  Clinton^  Imna, — No  work  was  done  during  the  past  year. 

Money  tttatement. 

July  1,  1903,  balance  unexpended $2,928.85 

July  1,  1904,  balance  available 2,928.85 


ALI/OTMKNT. 

By  sundry  civil  act  of  March  3,  1899 $25,000 

Channel  and  harbor  at  ITannlhal. — By  hired  lal)or  and  Government 
plant,  in  1903,  two  wing  dams  were  built  opposite  Hannibal,  and  a 
third  was  lengthened  450  feet.  A  small  amount  of  dredging  was  done 
under  contract. 

Mttney  statement, 

July  1,  1903,  balance  unexpende<l $15, 000. 00 

June  30,  1904,  amount  expende<l  during  fiscal  year 10, 650. 13 

July  1 ,  IIKM,  balance  unex[X'nded '. 4, 449. 87 


ALIA)TMKNT. 

By  river  and  harlK>r  act  of  June  13,  1902 $15,000 

Harbor  at  Muscatine, — No  work  was  done  during  the  year. 
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July  I.  n<(M.  InUiiiv  iiiirX|«iiiliN| lO.UNl.tN) 


|tv  ri\rr  atiil  hjirlM»r  jui  •>( 
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T..i«l 4.%.  u)i> 

rii4*  «it>iaiU  I  if  till'  AlN>vt*-iii«*iitioiiiHl  iiiipn»v<*ini*iitj«  iin*  ^ivni  in  tlir 
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<*<»iiinirn-ial  »ilati*itir««  ii«'t*«»n)|«inv  my  ri*iM>rt  on  o|M*rutinff  sna|f  iMwtit 
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VutfiMn/«/M  ixtirr  fr*tut    ViJu*'tiri  A'li^r  t'»  St    /^iti/. 

H.  r«ul  iM  Winoim f4.{.iM2.  13 

Willi .tiA  t«»  Wi^Mii-m  |{i\i T .V»,  Vm.  .SM 
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ILihtiiUil  t..  Mi-F.Hiri  Ki\rr ri.fKCVH? 
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r« •ti«tr III  t)>«ti.  iiin*.  mint  ri'iMiir  «•(  pUtit .  41,fClH  7)* 

l-lit>t  (  r««k  t.i  I..W.I  Ki\i-r  U*vi^-..                                                           *i.:{77.Hll 

llarl-.r  o(  n'tiu:<*iit  \«*r1h  rf|iiii                                     4,.'>7M.  £2 

\\  *ir-.iw  til  ijiiiiK  \   l^'\i'«» t?,  IflC  6H 

liiir  Ht  l^iiiii.  >...*. :t.  1»74  rt7 
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riKiitrirl  utMllijkrlor  4t  llAiinilwl  .  .            lo.Vnil.'i 
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I'll.*..   I-  llirlU'lol 

St.  l'»iil  I..  In- M..iiMi«  Rapiil- .  ♦l..Mi7.:i««>  u) 
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tHiiii  lti\*r  !••  Miiiii<i«|Mili«.  aiipli*"*!  !••  "U*t«ii^*ii  tii«Hilli  nf  MiNnMiri 

Ki\.  riii..l  Mi!iii.;^-.|i-**      ...  l.ml.iiii  ill 

Ohii  |;i\i  r  t'l  M    r»ul,  A|'|ilit«l  t*i  "U*t«f'*-n  iniMilh  of  Mi«««><iri  l<i%«*r 

mhlM    raiil" :t.H7i\iv%H..ii 

lo. «««).  :tMM.  :c; 

1^*^  Aiiiiniiit  tmii-ft'rri'il  i*»  nmrk  At  I^M'k  ami   liniii  Nn   *.'.  Muvt«ii|i|ii 

|{:\ir.  I.twi^n  Miiiiit-M|ii>li«  atKl  S|    iViiil.  mi  «•!  Aiiffiiiit  IM.  INIM...  4tf.  H77.fl7 

I    t.ii  i.ii  i  \|»i»i|iliinf .  m,  KTm.-MO.lVS 

IteUiiit  .ImI>   I.  I*«»4.  Mi-Mrtiri  lCi\ir  tiiH    I'kiiil .'kS7.v74.a( 

T«4ji1  i»|i|»ni|>ruit.«l     ^  1 1, 4IMK4H4.WI 
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prescalt  to  Lake  Fcpln . 
FootolUke  Pepin  to  ' 


i<->-Ji«r''.i 


Paul  U>  MtnneapoU*. 


WlDona  Bridge  U 

La  Crowe  Bridge  to  Hois 
UcGregor  Bridge  to  Dull 
Dubuque  Bridge  lo  Cilni 
Clinton  Bridge  to  LeclHl 
Rock  Wand Itaplds.... 
Bock  Inland  Bridgo  to  K 
KeUhnburg  Bridge  lo  Ni 
Keokuk  Biiilge  to  Oulni 
Quincy  Bridge  to  Clarim 
Clarkitvllle  10  Cap  au  Gr 
CapauUriitollfinolsR 
infnolB  River  (oMlHHHlr 

Wert  St.  Paul 

Harbon  of  refuge  In  IaI 

At  Bar  City 

AtlAkeCitfa 

AlSlovkholma 

At  Kinea  Coulee 

AtPe^ 

Fountain  CI  ly  Bay 

Harbor  at  La  Cromc 

VIclnlljodTnlriediiCt 

Ice  harbor  at  Dubuque. 
Channel  and  barbor  at  < 

Harbor  at  Rock  hland'a 
Harbor  of  rctuge  at  Cav 
Harbor  at  Muwallneo.. 
Harbor  at  Burlington  .. 
Barbor  at  MoDtroae.... 
Harbor  at  Quincy  >■ 


Harbor  at  r'lnrkKvillc. . . 


Flint  Ci.._ 

Wamw  to  QuiniT  lorcc 

8n]7  Island  Ict'cv 

8urvpy«,  ganeca,  and  nu 
ftnag  iHiHa.  dn-dgc  boab 
Practical  I»t  of  Adam*  1 
Plant  at  estimated  valni 


nt^ndclltlonal  111  (linnc  given  almvc  have  been  expendeil  under  niHTlnl  arprnnrlaliom 
llarlnirniKlockhiilm.rAOUU;  LakeClly  Harbor.tSU.UUU:  La  CnwHe  nnrUir.tI2,UU0;  l>ubu 
IiiibUQiii'harbon.tJl.DVO:  Ice  iiarbnratDiihiiiine.nS.IMI:  (iuIU'nlH'rg  channel.  IH.OOn:  B 
arbor.  tll.UCO;  A ndaliula  channel,  KOUO:  Miucatine  Harbor.  tza.OOD:  Fort  Madtnon  Har 


Burllnglon  channel  and  harhur.  ■W.OCn;  IJiiincy  Kartiur.  tl^.OOO:  Quincy  Bay.  tViM 

■  — '  •-—--   -'  ~";  ixiuMaiia  Harlmr,  tlOJMO:  Alton  llartHir,  IIW.OOO;  vicinity  of 

Root  KtvcT.  $Vt.mO;  Rock  Ii4and  Rapidn,  tl.lW.ttO;  D<9  Molnpi 


a  Harlmr,  tlOjMO:  Alton  llai 

._ r.  $Vt.mO;  RiTk  IiUand  Rapii... 

Rapid!,  »l,67i,9S0:  dr%'  dock  at  Dl'S  JIoIdcb  Kaplda  Canal.  039,000:  total.  tS.Ul.TW. 


The  restoration  of  detcrioratpil  work.i  has  been  provided  for  from 
fund.-*  iippropriiited  for  }fenoni!  improvement,  hut  thi.s  item  fans  now 
become  of  siic-li  impt>rtance  that  a  separate  estimate  of  $40,(KX),  Iwsed 
on  tbe  amount  expended  for  repairs  niirin^  the  patit  (iiical  year,  is  sub- 
mitted for  malateuance  of  improvemeiit  works. 
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JJoney  statement, 

July  1,  1903,  balance  unexpended $559,062.38 

Amount  appropriated  by  sundry  civil  act  of  April  28,  1904 400, 000. 00 

Amount  received  from  sale  of  condemned'property 862. 58 

959, 924. 96 
June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $361, 950. 68 

For  maintenance  of  improvement 40, 000. 00 

401, 950. 68 

July  1 ,  1904,  balance  unexpended 557, 974. 28 

July  1,  1904,  outstanding  liabilities 12,837.63 

July  1,  1904,  balance  available 545,136.65 


July  1,  1904,  amount  covered  by  uncompleted  contracts 43, 451. 42 

Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June 
30,  1900,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $1, 000, 000. 00 

For  maintenance  of  improvement 40, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


1,040,000.00 


ABerrRACT  op  appropbiationb. 

St.  Paul  to  Des  Moines  Rapids: 

By  act  approved — 

June  18, 1878 $250,000.00 

March  3,  1879 100,000.00 

June  14,  1880 - 150,000.00 

March  3, 1881 200,000.00 

By  act  passed  August  2,  1882 250,000.00 

By  act  api>roved — 

Julv  5,  1884  (general  improvement) 250, 000. 00 

Jul V  5,  1884  (applied  to  harbor,  Lake  City) 15, 000. 00 

AugiiHt5,  1886 382,500.00 

Minneapolis  to  Des  Moines  Kapids: 

Bvactof  August  11,  1888 600,000.00 

By  act  of  Sej[)teml3er  19,  1890 500,000.00 

Des  Moines  Rapids  to  Illinois  River: 

Bv  act  approved — 

June  18,  1878 100,000.00 

March  3,  1879 40,000.00 

June  14,  1880 100,000.00 

March  3,  1881 175,000.00 

By  act  parsed  August  2,  1882 200,000.00 

Bv  act  approved — 

Julv5,  1884 200,000.00 

Augusts,  1886 150,000.00 

By  act  of  August  11,  1888 200,000.00 

By  act  of  September  19,  1890 165,000.00 

Ohio  Kiver  to  Minneaiwlis,  applied  to  **  between  Missouri  River  and 
Minneapolis:" 

By  act  approved — 

July  13,  1892 600,000.00 

March  3,  1893  (sundry  civil) 866,666.67 

August  18,  1894  (sumlry civil) 866,666.67 

March  2,  1895  (sundry  civil ) 866,666.67 
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Ohio  River  to  St.  Paul,  applied  to  "between  Missouri  River  and  St. 
Paul:'* 

By  act  of  June  3,  1896 $200,000.00 

By  act  of  June  4,  1897  (sundry  civil) 826,666.67 

By  act  of  July  19,  1897  (deficiency) 200,000.00 

Byactof  July  1,  1898  (sundry civil) 826,666.67 

By  actof  March  3,  1899  (sundry  civil) 826,666.67 

By  act  of  June  6, 1900  (allotment) 150,000.00 

Missouri  River  to  St.  Paul: 
By  act  approved — 

June  13,  1902 400,000.00 

March  3,  1903  (sundry  civil) 400,000.00 

April28,  1904  (sundry  civil ) 400,000.00 

Received  n'om  sale  of  condemned  property 862. 58 

Total 11,468,362.60 

Less  amoimt  transferred  to  work  at  Loc^k  and  Darn  No.  2,  Mississippi 
River,  between  Minneapolis  and  St.  Paul  (act  August  18, 1894) 49, 877. 67 

11, 408, 484. 93 


List  of  contracts  in  force  July  i,  1904^  for  improvement  work  on  Mississippi  River,  hetiveen 

mouth  of  the  Missouri,  and  *SSf.  Paul,  Alinn, 


Name  and  residence 
of  contractor. 


Fetter  &  Crosby,  La 
Crosse,  Wis. 


Albert  Klrchner,  Foun- 
tain City,  Wis. 


M.  A.  Sweenej'  Ship- 
yard and  Foundry 
(Jo..  Jeflersonville, 
Ind. 


Location  of  work. 


Building  dams  and 
shore  protections, 
Bellevue  to  Le- 
Claire. 

Building  dams  and 
shore  prritections, 
Burlington  to  Han- 
nibal. 

Building  vooden 
hulled  steam  tow- 
boat  at  Jefforson- 
ville,  Ind. 


Material  in  place. 


Per  cubic  yard. 
Rock,  S1.39;  brush, 
56  cents. 


Rock.  SL39;  brush, 
58  cents. 


Trice,  » 16.000 


Date  of  approval,  of  commence- 
ment of^  work  and  expiration 
of  contract. 


Approved  Aug.  4, 1903;  work  com- 
menced May  IS,  1904;  contract 
expires  Aug.  4, 1901. 

Approved  July  31, 1908;  work  com- 
menced Oct.  12,  1903;  contract 
expires  July  31, 1904. 

Approved  Apr.  15. 1904;  work  com- 
menced May  90,  1901;  contract 
expires  Oct.  15, 1901. 


Comparative  cost  of  material,  1903. 
[Per  cubic  yard.] 


Ro<^k. 

Brush. 

liocality. 

In 
place. 

On 
United 
States 
barges. 

In 
place. 

On 
United 
SUtcs 
barges. 

Reeds  to  Winona 

90.175 

Alma 

90.70 

Chimney  Rock 

.695 

Fountain  City 

.68 

Minnei.ska  to  Winona 

.74 

Winona  to  Genoa 

.177 

Do 

.19 

Do 



1 

.16 

Trempealeau  to  Dakota 



.16 

Root  Klver 

1 

.19 

Britts  landing 

.19 

WiHconsin  River  to  Bellevue 

.18 

C^jwville  to  Dubuque 



1 

.1675 

r^issville 

.595 
.60 
.58 
.55 

1. •...»•. 

North  Buena  Vlrt*i 

Waupeton 

Bpecnts  Ferry 

£figle  Point  to  Dubuque 
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Comparative  cost  of  materialf  190S — Continaed. 

[Per  cubic  yard.] 


Rock. 

Brush. 

Locality. 

• 

In 
place. 

On 
United 
States 
barges. 

In 
place. 

On 
United 
States 
barges. 

1?^1e  Point  tn  'Rn11p>viiP>  , 

10.62 
.62 

Diibuque  to  Bollevue 

Do 

10.1725 

Bellevue  to  I^  (Haire 

11.89 
.97 

1.46 
.98 

1.89 

fO.56 
.28 
.58 
.29 
.58 

Rock  Island  to  Burlington 

Do , 

Burlington  to  Hannibal 

Do 

Dallas  City 

.26 

Nauvoo 

.49 
.60 

Keokuk 

Quincy  to  Clarksville 

.22 

Hannfbal  to  Clarksville 

.19 

Hannibal 

.65 

Clarksville  to  Hambunr 

.21 

Btflff  Tslann . 

.176 

Dttrdenno  Itdand 

.19 

Westpoint  Landinir 

.65 

Bnscn 

.20 

Denmark  Island 

.17 

* 

• 

NoTK.— The  price  per  cubic  yard  of  rock  delivered  on  barges  varied  from  49  cents  at  Nauvoo  to  74 
cents  Minneiaka  to  Winona.    The  average  cost  of  rock  during  the  season  was  64  cents. 

The  price  per  cubic  yard  of  brush  varied  from  16  cents  near  Qenoa  to  26  cents  at  Dallas  City.  The 
average  cost  of  brush  during  thciseason  was  18  cents. 


United  Slates  improvemtidy  upper  Mississippi  River y  Si,  Paul  to  Missouri  River  (Rock 

Island  Rapids  riot  included) ,  1878-190S, 


183.3 


[Including  some  desultory  work  done  prior  to  1878.] 

Total  length  of  dams  (1,187,651  feet) miles.  . 

Total  length  of  shore  protections  (968,193  feet) do 

Dams: 

Total  rock cubic  yards. 

Total  brash do. . . 

Total  material do. . . 

Average  \)Qt  linear  foot,  rock do. . . 

Average  jier  linear  foot,  brush do. . . 

Averagt^  l)er  linear  foot,  material do 

Shore  protections: 

Total  rock do. . . 

Total  brush do... 

Total  niatt'rial do... 

Average  per  linear  f<x)t,  rock do. . . 

Average  i>er  linear  foot,  brush do. . . 

Average  \yeT  linear  foot,  material do 


Grand  total  of  material  upe<l do 11,736,268.6 


.     3,  509,860.  2 
5, 056, 746. 3 

8, 566, 606. 5 
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N(ae»  on  dridying  land  and  earth  {continued  from  AnmuU  Report  of  1000) — Goiilinne<l. 


Notee  on  rock  excavoHon  {ctnUinved  from  Anmud  Report  of  1900). 
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report  op  mr.  j.  d.  du8hane,  assistant  engineer. 

United  States  Engineer  Office, 
St.  Paulf  Minn.,  February  17 ^  J 904. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  between  St.  Paul  and  Winona,  the  district  in  my  local 
charge  for  the  calendar  year  1903: 

dredging. 

Stockholm  ITarbor  {mile  6S). — The  pier  forming  the  harbor  of  refuge  at  Stockholm, 
Wis.,  was  built  in  1885.  Since  that  time  a  gradual  shoaling  of  the  harbor  on  the 
upper  side  has  resulted  from  the  deposit  of  sand  and  mud  carried  into  the  lake  by 
the  storm  water  from  a  ravine.  On  the  lower  side  the  shoaling  was  caused  by  sand 
from  the  lake  bottom  l)einK  rolled  shoreward.  At  very  low  stages  the  area  for 
anchorage  on  the  upper  side  was  greatly  reduced,  and  boats  could  not  reach  the 
shore  or  the  pier  except  near  the  outer  end.  For  deepening  the  harbor  $2,500  was 
allotted  from  the  appropriation  for  the  general  improvement.  Work  was  begun 
April  28,  the  dredge  Vulcnn  and  dump  boats  11  and  12  being  towed  from  Fountain 
City  by  tow  boats  Fury  and  Emily.  The  material  from  the  upper  side  of  the  pier 
was  a  mixture  of  sand  and  mud  and  was  wasted  in  deep  water  of  the  lake.  The 
material  from  the  lower  side  w^as  sand  with  a  small  percentage  of  gravel  and  mud, 
and  was  practically  all  used  in  construction  of  the  pier  at  Pepin,  Wis.  Above  the 
pier  an  area  of  13,300  square  yards  was  dredged  to  4  feet  below  low  water,  8,374 
cubic  yards  of  material  being  removed.  Below  the  pier  an  area  of  5,700  square  yards 
was  dretlged  to  4  feet  below  low  water,  5,553.4  cubic  vards  of  material  bein?  removed. 
Dredging  at  Stockholm  was  discontinued  June  19,  tne  allotment  being  exhausted. 

Dredging  at  United  States  boat  yard  {mile  108). — In  July  the  dredgingplant  worked 
six  days  at  the  upper  end  of  the  United  States  boat  yard  at  Fountain  City,  removing 
a  fill  in  front  of  the  yard  caused  by  recent  rains.  The  material,  1,896.5  cubic  yards 
of  rock,  gravel,  and  sand,  was  deposited  at  outer  ends  of  dams  in  the  vicinity. 

Dredging  at  Island  62  (mile  109), — The  old  shore  protection  at  head  of  Island  62, 
built  in  1887,  behind  which  the  bank  had  been  washed  away  75  to  100  feet,  was 
dreilged  out  to  6  feet  below  low  water,  the  material,  706  cubic  yards,  being  deposited 
under  Dam  66  (sheet  17  «). 

Upon  completion  of  this  work,  July  15,  the  Vulcan  and  dump  boats  11  and  12  were 
transferred  to  Mr.  W.  A.  Thompson,  assistant  engineer. 

removing  bar  at  moittii  of  fountain  city  bay  (mile  109). 

Under  special  allotment  of  $1,500  from  appropriation  of  June  13, 1902,  for  **  remov- 
ing the  bar  in  the  Mississippi  River  at  the  mouth  of  Fountain  City  Bay,  at  foot  of 
North  street,  Fountain  City,  Wis.,"  the  work,  which  was  begun  November  1,  1902, 
was  resumed  June  22, 1903,  by  dredge  Vulcan j  dumps  11  and  7;?,  and  towboat  Emily. 
The  bar  was  dredged  to  12  feet  below  low  water  of  1864,  and  the  material,  7,914.8 
cubic  yards  of  rock,  gravel,  and  sand,  was  deposited  between  and  at  the  outer  ends 
of  dams  in  the  vicinity.  The  work  was  completed  July  2,  1903.  The  total  material 
removed  from  this  bar  is  10,990.9  cubic  yards. 

The  total  cost  of  the  al)ove  work,  including  the  dredging  of  1902  at  Fountain  City 
bar  and  a  plant  charge  of  $513. 12,  was  $2,013. 12. 

harbor  of  refuge  at  PEPIN,  WIS.   (mile  74). 

Under  a  special  allotment  of  $14,000  from  appropriation  of  June  13, 1902,  **  for  the 
construction  of  a  harbor  of  refuge  on  the  east  shore  of  I^ke  Pepin,"  work  on  the 
pier  was  resumed  April  30,  1903. 

The  work  was  performed  by  hired  labor  and  use  of  Government  plant.  Rock  was 
furnished  under  emergency  contract,  at  60  cents  per  cubic  yard,  delivered  on  United 
States  barges.  Some  rock  was  also  furnished  by  hired  lal>or,  l^eing  taken  from  the 
shore  of  L^ke  Pepin,  at  a  cost  of  37.6  cents  i)er  cubic  vard  loaded  on  barges. 

Work  was  carried  on  in  a  manner  similar  to  that  of  last  season,  most  of  the  mate- 
rial for  the  core,  however,  being  brought  from  Stockholm  Harbor,  where  dredging 
was  in  progress,  instead  of  being  dredged  in  the  vicinity  of  the  pier.  During  the 
season  the  pier  was  extended  252  feet,  the  riprap  covering  of  this  portion  being  only 
roughly  thrown  on,  owing  to  the  high  stage  of  water  prevailing  at  time  of  work.    As 

o  Sheet  numbers  are  those  of  general  maps,  survey  1878-79. 
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List  of  works  cf/nstnicted  and  rejxuredf  and  o/"  materials  used  during  the  season  of  1903 

between  *St,  Paul  and  Winona — Continned. 


Description. 


Dam  63 

Shore  protection  oppofdte  Crats  luland,  repaired 
8heet  17  (miles  107>108): 

Dam  fi,  repai  red 

Dam  7,  repaired 

Dam  19,  repaired 

Dam  23,  repaired 

Dam  26.  repaired 

Dam  41 ,  repaired 

Dam  42,  extended 

Dam  44,  extended 

Dam  45.  extended 

Dam  47,  repaired 


Length. 


Dam  48,  repaired. 

Dam  49,  repaired 

Dam  GO,  repaired 

Dam  67 

Dam  68 

Dam  69 

Dam  70,  not  finished. 


Total, 


Fed. 

815 


350 

180 

80 


240 
200 
125 
185 


Height 
above 
low  wa- 
ter, 1864. 


Fret. 
4 
8-10 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
1 


Rock. 


Cubic  yd*. 

-1,903.2 

5,086.1 

208.5 
261.5 
451.3 
160.7 
513.5 
825.9 
666.0 
358.8 
422.8 
357.8 
203.0 
87.0 
181.4 
448.8 
502.9 
411.1 
889.9 


20,239.0 


Brush. 


Cubic  ydf. 
4,146.3 
3,774.1 


109.0 
1,464.4 
1,121.9 
1.036.7 


837.1 
1,256.8 
1,144.2 
2,583.2 


25,071.9 


Financial  statement  for  uH/rk  of  building  dams  and  shore  protections  between  St,  Paul  and 

Winona  for  the  calendar  year  1903, 

Amount  expended  in  the  field $39, 389. 80 

Add  for  general  superintendence  and  oflire  exjH»n8<»« 1,  772. 33 

Add  for  use  and  deterioration  of  plant 3, 396. 82 

Total 44,558.95 


Material  put  in  place: 

Rock cubic  yanls..       20,239.0 

finish do 25,071.9 


Total do. 


45, 310. 9 


Averajfe  cost  pi^r  cubic  yard: 

On  Imrges $0. 403 

For  towing 192 

For  putting  in  place 228 

For  lo<*al  supenntendence  while  not  in  field 046 

For  general  superintendence  and  office  expenses 039 

For  plant 075 

Average  cost  per  cubic  yard  in  place 983 


IN   GENERAL. 

The  contractors  for  rock  being  unable  to  furnish  the  desired  quantity  as  require<l, 
owing  to  nuns  and  scarcity  of  Tabor,  a  small  crew  was  put  at  work  getting  out  and 
loading  rock  by  hired  lal>or  from  the  shore  of  Lake  Pepin,  above  Frontenac.  In  this 
way  8,0(),'i.7  cubic  yards  of  rock  were  secured  at  an  average  cost  of  55.4  cents  per  cubic 
yard,  030.1  cubic  yards  of  which  were  used  in  Pepin  pier  and  2,433.6  cubic  yards  in 
(lams  and  shore  protections  in  the  vicinity  of  Wabasha. 

At  the  bt»ginning  of  the  season  quite  extensive  repairs  were  made  to  the  machinery 
of  <lredge  Vulcan.  New  swinging  and  backing  chains  were  put  in;  a  new  feed-water 
h(*atcrwas  installed;  a  new  dipper  (made at  United  States  machine  shop  at  Keokuk), 
was  put  on,  and  the  machinery  was  thoroughly  overhauled.  The  pockets  of  dump 
boats  11  and  12  w^ere  rebuilt. 

Eleven  new  barges  are  being  built  at  St.  Paul— 5  for  this  district  and  6  for  the 
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flMrirt  Ilannibftl  !•>  Miivouri  IliT^r.  Tho  work  n(  roniitnk*tion  iji  Mnirdmio  under 
«*tiH*rv«*ni*y  c*iiiitnu*t  tiith  (tiMirvf*  Haic<*n  ami  ww  lnyun  (Mnhnr  1. 1WKI,  all  niattTiabi 
iii*iiiir  furiiir*h«'<l  liv  tin*  <fov«*mtii4*iit.    Tlit*  Iwrvii*  an*  Win$^  I  mi  It  nf  \Vai*liintft<>n  tir. 

Ill  Jiih,  aftiT  tlio  riwr  IumI  kllrn  mitticUtitly,  'J\  liut>y«  wviv  plmi-^l  X*»  tiiark  tlit* 
«*iiilf«  ••(  tlaiim  tii*ar  tli«*rluiniii*l. 

Tli«'M'iu«in  wafU'Stnuinlinarviin  accMKint  i»f  th«*oxcnvof  rainan«l  high  irati*r  during 
tht*  UtttT  |<art  n(  th«*  y<«r.  Th«*n*  wan  im  li>w  wali*r  thnHiirhunt  thi*  M*ai«in  i»f  iiavi- 
ifutiiiti.  iMiriiig  July,  AiigUKt,  H«*pli*iiilM«r.  ami  4M<*U*r  VHi.'A  inrluii  of  miii  fril  at 
>t.  I'aiil.  th«*rx<it«*fiirth«<M-  four  itmtilhN  lN*itig  V2.*X\  iiirhffi,Hhowiiigiiiiin«thanilouliIt* 
tht*  a\rragi*  rainfall.  Thi*iv  waa  abu  au  cxcua  of  rmin  fur  tsach  of  the  thrw  uiontha 
of  fi|iriiig. 

K«fi|Mi'tfiinv  fitiliiiutt««il. 

J.  1».  Ih'SnAKB, 

AmUlani  Kuyxnetr, 

Maj.  J  \r^  L.  I,t -iK. 

Off^if  ••/  Knf/iturr$. 


RKI^iMT  tir    MR.  W.   A.  TMoMmii^,    OwitfT^XT   K^iilSC 

I'mtkh  St\tbi  >*.%'«•  t^KKR  nrrn-K, 

/^i  #V*iMr,  Hi^.,  J'lituitrt/  .'»/,  I'lO^. 

M\it»K  I  liji\«'  Ihi'  hi>ii«tr  til  Miliiitit  till*  f«illii«iiiii;  n*|iiirt  i«f  ol^•^ltillll■•  i»*r  iiii|iriiV' 
iiig  tilt-  Mi>Mi**i|>)ii  U'twr  in  tin*  iliMtrirt  ni  my  liii-al  rlianc^*  fur  tlu*  ralmilar  yt-ar 
••ntlin^'  lN^rn»U*r   Jl,  VMli: 

Tlir  iin|>n>vi-nH*n(  of  ihi«  |Hiriiiin  «*f  thi*  riviT.  hv  th«*i>iiuitnirtion  of  i>tck  anil  hni«>h 
iliiMi-  uii'l  fi|i<-r<'  prii(ivti«>n«.  ikAn  carrinl  nn  hy  )iiri*t|  lalatraml  iim*  of  4tnvrnini«-nl 
|il.int.  tt'wUKitt  .l.'frf  arnl  r'nr  i|<tiiig  iIm*  ti>i«ing.  Tli«*  rm  k  un^l  man  Itiiio  nn'k, 
i;tmrrii'«l  nifl  liui'ltfl  mi  rrnif«|  Mait-i*  Imiv*'**  !•>  hir««il  lii)N>ran«l  iim*  of  (fiiVf*niiii«'nt 

tilaiit.     Till*  l»ni>h  W4«  iinriha-ail  in  iMM'n  iiijrkrt.  umlrr  rnit'ncrnry  fimtrai'lfi.  at  Ifl, 
7.7.  aifl  1*)f-fiiti*  |i«'r  i-iiiiK'  >Rn|,  «in  I  nitint  Stult^  Iwrvviit. 

%«•«  •  •^iry  r(-|4iir"  haxing  Ut-n  iiiatli'.  t  h«' grt-aicT  |«rt  nf  I  lit*  tlt«f*t  waii  plai^^l  in  (*iiiii- 
nii««ii"n  I'll  Jiiiit*  17  nn>l  tin*  nMiiatmliT  on  July  fl.  Itivular  mniitrui'tiiin  w«irk  wan 
nitiiiiifiii i-l  nn  Jiiiif*  17.  Till*  htgh  ptagi*  nf  HutiT  that  |»n'\aili*<l  thrntiglnrfit  Ihi* 
irrraii-r  |4irt  nf  tin'  uiirking  "4'aMin.  anil  wlii«*h  f|iiiM|i<<l  tin*  li»w  gmnml  anil  ifilaii<U 
«ihi-ri*  iifMt  of  tilt*  |ini«li  i«i  ut,  n'nilfn«l  it  r\tnMiii-ly  i|itli«-ult  toulifain  hnipli.  Thin 
tNtmitvof  |iri|i>li  riMrii  ti^l  tin*  amount  of  murk  that  i^miM  U*  ilotu*.  anil  th«>  high 
«ati*r  iiiU'h*  r<'ii»!rtirHitn  o|H*raiiiiii*  niorr  ilitlii-ult  A  nvri'ity  of  i*flii-ii*nt  lal*or  wan 
frit.  |>arti<  tilrtrjv  at  tin*  <iii\fmfiicnt  i|iiarry  at  Ijuiinillt*,  whirh  wa*  o|M*nitfil  only 
right  hoiir*  a  tU% .  u  hin*an  f'>r  i«i*«>noiiiii-al  working.  w«-rf  lalnir  plentiful,  it  nlnmM  )i«* 
nin  at  li-.i»t  fiiti**  n  InMir*  a  lUy. 

Ihiriiig  lilt*  pwii«»n  fnmi  Jiiiip  17  to  Novi*niU<r  7  iiii|tni\i*iiirnti*  ao'l  njiair*  wrn* 
iiiAili*  ii>  till*  >iiinitv  of  laiinoilli*.  Ih^vl«M-h  Nianil,  and  UOhh  nnd  o|>|MHiiti*  \m 
t'riMw 

/^iiii-.i/.V  >mir.^  Ill  ivM  tht*  lur  aUi\i*  IjininilN*  ran^nl  much  troiiMt*  to  navigaiiini. 
A  nniiiUTof  wingilnni*  «i*n*  i-vnintniiii^al  ilnring  thi*  nuinnirr  of  that  >«:ar  tiiaffi>nl 
ti*iii|^<niry  ri'liff.  Tin*  l-N-ation  of  fMunoof  Ihtiii*  ilniiiN  wan  ipit  in  ai^^mlaiiiv  with 
the  iir>>ji-<t  f-r  |H'rniAni*nt  iniprvivrtnfnt.  ^iihh*  thru  thi-rv*  lion  U^-n  n ion*  or  Inn 
trvMiii'f  at  1li.«  pljiv  iiii  aioitinl  of  th**  rhannid  U*tng  rr«H*ki«l  and  ilitTirult  for  i>t««in- 
liiiat«  aii'l  TA\x»  i>i  (••llnw  during  I^h  *»tagi-«.  It  wan  •li<«-idnil  thi«)rarti>  f-oni|iMr,  an 
far  an  fHwii*.!'.  t!>fMnit>r><\i>iiit>nt  ai'ionlinir  to  tht*  original  pmji^i  Thin  ni<«^witatr<i| 
thiTiiii..«iil,.t  t^riMof  WingmininJl  miili*  U'4  >.  LlM't. 'J4.  an<l  :>!  miilc*  ll'Tn.  a  total 
of  :>.oV>  tin.  Mr  fit  t  i.f  •Iniiiii  n-nio\r  I.  Wing  Iiaiii«'.N.  :ii».  31.  andXi— all  in  inllf  12!V— 
vrn*  n'|iatrt**|  aiid  I'&trndi^l  ITnt.  .%  {-%, :««.%,  and  .'(l.S  fivl,  n^firrtivrly.  i 'I* wing  I>am  2 
(null*  r.'-'t  I  viiin  n'|nitrri|  and  nii"i^l.  Work  of  pr^itn-ting  iiitting  liank  on  Winmnnin 
aidra)-t\t*ri<Ming  Iiani  l'(  mil**  l2Si  wanmmnifncMl,  tnit  on  aiTvHint  of  thr  %'f*ry  hish 
•lagt*  of  watt  r  in  S>ptt*nilM*r  waa  not  ruuiplfti^il.  The  work  at  LaokmUv  l«r  ahookl 
lie  flni»hi'<l  nt\t  nrafiin. 


IVtfti/v  'f  l^ff^mu-h  !iJnnt§  ^W'itfk  of  ivnuaiiont  iin|ini%'eiiMat  In  thin  |«rt  of  the 
rivrr  wan i^iiiiiiii>nix«l  In  Wftti.     Ihiring  tiiin  n*anon  Wing  Duma  53  aixl  &3 ^nile  137), 

Msu  \9(H 137 
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began  in  1902,  were  completed.  In  mile  137  Wing  Dams  57  and  69  were  built;  total 
len^h,  1,265  feet  In  mile  138  Wing  Dams  55,  ES,  60,  61,  62,  63,  64,  and  68  were 
built ;  total  len^h,  6,2!^  feet.  Closing  Dam  71, 800  feet  long,  across  Dre8bach.8Ioi]gh. 
was  built.  Wmg  Damn  66  and  70  were  commenced  but  not  completed.  In  mile  139 
Wing  Dams  65,  67,  and  69  were  built;  total  length,  1,768  feet  Closing  Dam  66,  750 
feet  long,  from  Drenbach  Island  to  Inland  97,  was  built  Work  of  protecting  left 
bank,  (X)mmencing  800  feet  l>elow  Wing  Dam  52  (mile  137),  begun  late  in  1902,  was 
continue<l;  total  length,  2,600  feet  Owing  to  high  stage  of  water,  this  protection 
was  not  completed.  The  protection  of  the  shore  on  east  side  of  Dresbach  Island, 
beginning  at  Wing  Dam  6.1  (mile  138),  and  extending  downstream  1,550  feet,  was 
commenced,  but,  on  account  of  high  water,  was  not  completed.  Shore  protection, 
1,500  feet  long,  on  left  bank,  beginning  235  feet  below  Wing  Dam  33  f  mile  139),  was 
commenced  but  not  completed.  Old  Wing  Dam  3  (sheet  20,  mile  138)  was  remove^l; 
this  WSLS  a  temporary  dam,  built  in  1889. 

Below  and  oppoftite  I/i  CroHse. — Old  Closing  Dam  41  f  sheet  22,  mile  148),  across  San<l 
Slouph,  was  raised  to  7  feet  above  low  water  and  tne  top  made  20  feet  wide.  Old 
Closmg  Dam  59  (mile  147)  was  repaired  and  raised  to  4  feet  above  low  water.  Slight 
repairs  were  made  to  shore  protection  on  east  side  of  Barrons  Island,  opposite  La 
Crosse  (mile  145). 

Operations  were  suspended  November  7  and  the  fleet  placed  in  winter  quarters  in 
Fountain  City  Bay  ana  Black  River,  at  La  Crosse. 

Further  details  as  to  length,  height,  and  amounts  of  material  used  in  each  dam 
and  shore  protection  are  given  in  the  following  table: 

Lul  of  icorks  couvsirucUd  and  reimired^  and  of  mnteriah  tisedf  during  the  aeoAon  of  1903, 

nlnona  to  }M9Consin  River. 


Dc^tignation. 


Sheet  19  (mile  125): 

ChwinK  Dam  2  repalretl 

Wing  Dam  29  renaired 

W  i  n  K  Dam  29  e  X  U'  n  d  ed 

Wing  Dam  30  rt'iiaired 

Wing  Dam  30  extended 

Wing  Dam  31  repaired 

Wing  Dam  81  «*xtendod , 

Wing  Dam  .TJ  ropjiiro<l , 

Wing  Dam  32  extended , 

Shore  i»n>l«M'ti<m  (>pi>o>ite  Nland  7^  not  j'ompk'tod  ., 
Sheet  20  ( milt's  i:i7-13y): 

Wing  Dam  W  (•«mipleti'<l 

Wing  Dam  M  ('omplete<l , 

Wing  Dam  57 

Wing  Dam  59 , 

Shore  j»rote<'tinn,  l«'ft  hank,  holnw  Dam  52 

WinK  i)am  5(5  not  c.-ompl<'tc'<l , 

Wing  Dam  5S , 

Wing  Dam  55 . , 

\\\UK  Dam  60 

Wing  Dam  61 

Wing  I>am  62 , 

Wing  Dam  (« 

Wing  Dam  61 

Wing  I  )am  ft«< 

Wing  Dam  70  not  c«>mpleto<l , 

rifling  Dam  71 

Slu>ro  pmtortiiui.  I)r«'«»l»Hrh  Island.  U-low  Dam  isJ... 

Wing  nam  To 

rh»sin«r  Dam  M 

Wink'  Dam  (>7 

Wing  Dam  (»".» 

Shore  pn»te<'tion.  left  hank.  Im'Iow  I»am  ;{3 

Shet't21  ^mllel4H: 

Shore  protection,  Barrons  Inland.  r«*f»aire<! 

Sheet  22  (mil.'s  M7-1-IS.: 

('h>sinif  Dam  59  repaire«l 

('U>sing  Dam  41  repaired  and  widenwl  on  ti>p , 


Length. 


Feet. 


150 


'395' 


3no 
300 


Height 

above 
low  wa- 

Rock. 

BnMh. 

ter,  1864. 

1 

Frrt. 

Cttbicuard*. 
722.4 

Ctd>iryar*i*, 
l.ir/.6 

901.8 

1,902.8 

300.0 

600.0 

900.1 

6».4 

SM.O 

1,352.0 

401.2 

1.47S..S 

4 

912.7 

2,6^7.3 

211.0 

2>s.9 

7S1.4 

2.fi«»9.A 

H 

■206. 3 

:v.7. 3 

700  I 
5«i5 

1.900 
2.'>0 

l.OfO 
810 
750 
9;t5 
(VSO 
250 
UIO 
>fi0 
250 
800 

1.550 
S8M 
7.-10 

;t-)0 

530 
1.500 


10 


100.3 

696.9 

996.9 

2,  -JVt;.  H 

380.2 

7s:i.  0 

3.  :«9. 0 

3,51s.6 

X61.7 

S.M .  3 

1.160.1 

1,413.3 

l.'.M6.4 

2.2.'>7.2 

881.2 

1.:«8ft.9 

I.OKil 

1.9HI..S 

943. 0 

1.v»'.».9 

1,431.8 

X'xr:.i 

416.4 

.58«;.  2 

429.3 

l,«ft.V  7 

217. 4 

1*.*7.2 

1,751.4 

3. 129.  1 

1.959.1 

2.K«<«-..7 

613.9 

1.016.  y 

301.8 

42;i.  3 

209.9 

»'.:ci.  1 

307.7 

6'A'  3 

2.3M.0 

4.321.  1 

100.5 


201.3 
1.329.8 


216.  •» 
3, 451*.  3 


Total 


2**.  873. 5 


52.522.1 
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Financial  stalement  for  xoork  betiveen  Winana  and  Wisconsin  River^  performed  by  hired 

labor  during  season  of  1903. 

Amount  expended  in  field  during  calendar  year  1903  (from  distribution 

sheete) $51,788.45 

Add  quota  of  general  8Ui)erintendence  and  office  exi)ense8 2, 201. 03 

Add  for  use  and  deterioration  of  plant,  quarry $1, 497. 46 

Add  for  use  and  deterioration  of  plant,  building  dams,  etc  . .      5, 291. 29 

6, 788.  75 

Total 60,778.23 

Materials  put  in  works: 

Rock cubic  yards--      28,873.6 

Brush do....       52,622.1 

Total 81,396.6 

Average  cost  per  cubic  yard: 

Onbai^ $0,319 

For  towing .102 

For  putting  in  place .  194 

For  general  superintendence  and  office  expenses .  027 

For  local  office  expenses .  022 

For  plant .083 

Average  cost  per  cubic  yard  in  place .  747 

Quarrying  rock  at  Lamoille  (mile  125). — Work  was  performed  by  hired  labor  and 
use  of  Government  plant,  the  cable  hoist  being  employed  in  transporting  rock  from 
quarry  on  top  of  bluff,  500  feet  above  water  surface,  to  barges.  Rand  and  Ingersoll- 
Sargeant  steam  drills  were  used  for  drilling.  Before  commencing  work  the  cast-iron 
gearing  was  changed  to  cast  steel,  which  was  found  to  be  a  decided  improvement. 
Operations  were  commenced  May  13,  1903,  with  a  single  crew,  working  eight  hours 
per  day,  and  continued  until  November  4,  the  close  oithe  season. 

Financial  statement  forivork  of  quarrying  rock  at  Lamoille^  Mirxn.y  performed  by  hired 

labor  during  season  of  1903, 

Amount  expended  during  calendar  year  1903  (from  distribution  sheets) .  $16, 201. 84 

Add  quota  of  general  superintendence  and  office  expenses 688. 58 

Add  for  use  and  deterioration  of  plant 1, 497.  46 

Total 18,387.88 

To*al  number  (!ubic  yards  rock  quarrie<i  and  loaded  on  United  States 

bai^ges  during  the  season  of  1903 28,873.5 

Average  cost  per  cubic  yard: 

On  barges I $0,561 

For  general  suj^erintendence  and  office  expenses .  024 

For  plant .052 

Average  cost  per  cubic  yard  on  barges .  637 

PLANT  REPAIRS  AT   FOUNTAIN   CITY. 

Plant  repairs  were  carried  on  by  hired  labor  and  use  of  Government  plant  at 
Fountain  City  boat  yard  from  February  23  to  December  31,  1903.  During  this 
period  repairs  to  the  plant  belonging  to  the  district  St.  Paul  to  Winona  were  made, 
m  addition  to  the  repairs  made  to  the  plant  used  in  this  district.  During  the  season 
repairs  were  made  to  Unite<i  States  towboata  Alert,  Fary,  Elsie,  and  Emily;  3  quarter 
boats,  2  building  boats,  1  grasshopper,  18  barges,  dredge  Vulcany  and  2  aump  boats. 
The  construction  of  a  new  hull  for  towboat  Ada  was  commenced  but  not  completed. 
Mr.  J.  F.  McDonough,  clerk,  and  Mr.  H.  T.  Eastman,  inspector,  deserve  credit  for 
the  able  and  efficient  manner  in  which  they  have  assisted  me  in  this  work. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Thompson, 
Assistani  Engineer, 
Maj.  J  AS.  L.  LusE, 

Corps  of  Engineers. 
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bepobt  of  mk.  8.  kdwariw,  ahhistant  enaineeb. 

United  States  Enoinsbr  Office, 
Rock  Mandf  HI.,  January  IS,  1904. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improv- 
ing the  Mississippi  River  between  the  Wisconsin  River  and  Bellevue,  the  distnct  in 
my  local  charge,  for  the  calendar  year  ending  December  31,  1903: 

REPAIRS  TO   plant. 

Repairs  to  fleet  in  Dubuque  Harbor  were  commenced  February  1  and  completed 
May  2f  1903.  Extensive  repairs  were  made  to  hydraulic  dredge  No.  SOS,  and  slight 
repairs  to  towboat  Coal  Bluff,  ofiSce  boat  No,  69,  quarter  boat  No,  118,  baiges  Aof. 
99  and  176,  and  to  grasshoppers  No9,  112  and  IIS. 

DREDGING  IN  GUTTENBERG  CHANNEL. 

Hydraulic  dredge  No,  SOS,  tended  by  launch  Louise,  began  operations  May  19, 
1903,  and  continu^  same  to  August  28,  when  she  was  sent  to  Keokuk.  Operations 
consisted  in  removing  outer  portion  of  two  bars  in  mile  231  (sheet  32)  in  proposed 
new  channel.  Considerable'aelays  occurred,  owing  to  the  bar  being  greatly  mixed 
with  sawmill  refuse.  One  bad  breakdown  also  cau^  delay.  The  results,  however, 
were  satisfactory,  especially  after  work  of  dam  construction  in  this  mile  was  begun, 
when  the  scour  became  rapid,  and  the  outlook  for  a  gooil  channel  at  this  point  next 
season  is  favorable.  This  work  straightens  the  most  crooked  part  of  Guttenbers 
channel.  Estimated  amount  of  sand  removed  by  dredge  and  aeposited  outside  of 
channel,  191,194  cubic  yards. 

The  cost  of  this  work,  including  superintendence  and  plant  charges,  was  $10,894.57, 
or  $0,057  per  cubic  yard. 

September  19  to  24,  dipper  dredge  Vulcan,  tended  by  launch  Emily,  was  emplo^-ed 
in  removing  about  300  feet  of  outer  end  of  Wing  Dam  15  (sheet  33,  mile  234),  which 
interfered  with  raft  navigation.  It  is  proposed  to  remove  the  remainder  of  this  dam 
next  season.  The  dredge  was  received  from  snag  boat  Col,  A,  Mackenzie,  and  after 
completing  work  was  towed  to  Le  Claire. 

BUILDING   DAMS  AND  SHORE  PROTECTIONS. 

Construction  work  was  carried  on  by  hired  labor  and  use  of  Government  plant, 
towboat  Viaren  and  launch  Louise  doing  the  towing.  Material  was  purchased  in  open 
market,  in  acconlancc  with  existing  regulations,  and  was  furnished  on  United  States 
barges  at  the  following  prices:  Rock,  55,  58,  59 J,  60,  and  62  cents  per  cubic  yard; 
brush,  16i,  16},  17},  18,  and  19  cents  per  cubic  yard.  Operations  were  begun  June 
25,  discontinued  on  account  of  high  water  July  18,  resumed  August  1,  and  closed  for 
the  season  November  13,  when  the  fleet  was  laid  up  in  Dubuque  Ice  Harbor. 

Work  consisted  of  slight  rejiairs  to  Ferry  Dike  (mile  289),  opposite  Bellevue,  after 
which  the  fleet  put  in  the  remainder  of  the  season  between  miles  223  and  234, 
Guttenberg  channel.  Owine  to  high  water  none  of  the  work  was  completed.  Nine 
wing  dams  were  almost  flnisned,  2  were  barely  begun,  and  Closing  Dam  3  (sheet  32, 
mile  2^)  was  repaired.  The  head  of  Island  187  was  revetted,  as  was  also  the  west 
bend  in  Island  188  (miles  225-226),  and  the  island  opposite  Dams  7,  8,  and  9  (sheet 
32,  mile  231). 

The  total  length  of  dams  built  or  begun  during  the  season  was  9,475  feet,  and  of 
shore  protection  6,260  feet.  The  project  for  miles  224-225,  above  Glenhaven,  was 
discontinued  October  22, 1903,  by  your  orders,  after  building  Dam  10  and  commencing 
Dam  11. 
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Further  details  are  given  in  the  following  list  of  works  and  financial  statement: 

List  of  works  coiiMruded  arid  repaired  and  of  maierial  used  during  season  of  1903^  Wis- 
consin River  to  Bellevue. 


Designation. 


Sheet  82  (miles  224>23r): 

Wing  Dam  11  (240  feet  ol  apron  only ) . . . 

Wing  Dam  10 

Closing  Dam  3,  repaired 

Shore  protection,  Island  187 

Shore  protection,  Island  188 

Wing  Dam  13 

Wing  Dam  7 

Wing  Dam  8 

Wing  Dam  9 

Wing  Dam  12 

Shore  protection  opposite  Dams  7  and  8 
Sheet  33  (mile  233): 

Wing  Dam  21 

Wing  Dam  22 

Wing  Dam  28 

Wing  Dam  24 

Sheet  89  (mile  289): 

Closing  Dam  11  (ferry  dike),  repaired .. 


Total. 


Length. 


Feet. 


2,200 


1,420 

8,300 

780 

650 

1,090 

860 

1,280 

1,540 

590 
880 
740 
415 


Height 
above 

low 
water, 

1864. 


Feet. 


8-14 
4 
4 
4 
4 
4 

7-10 

4 
4 
4 
4 

6 


Rock. 


Cubic  vards. 

216.9 
4,859.8 
1,019.2 
1,561.5 
8,549.1 

825.7 
1,701.1 
2,516.1 
1,978.9 
1,488.0 
1,662.8 

560.0 

1,086.1 

780.0 

716.5 

480.8 


25,026.0 


Brush. 


Cvbicyards. 

463.8 
8,118.0 
1,428.7 
2,689.4 
5,495.5 

988.6 
2,782.5 
8,824.5 
4,208.8 
2,585.1 
8,860.1 

1,682.0 
2,448.1 
2,264.5 
2,627.5 


44,756.6 


Financial  statement  for  work  of  building  dams  and  shore  protections  between  Wiscongin 

River  ana  Belletme  in  190S, 

Amount  expended  in  field  during  calendar  year |41, 867. 67 

General  superintendence  and  office 1,810.84 

Plant  charge 4,595.78 

Total 48,274.29 

Material  put  in  works: 

Rock cubic  yards..  26,026.0 

Brush do 44,756.6 

Total do 69,782.6 

Average  cost  per  cubic  yard: 

On  barges $0,325 

For  towing .101 

For  putting  in  place .157 

For  local  superintendence  and  office  expenses .  017 

For  general  superintendence  and  office  expenses .  026 

For  plant .066 

Total .692 


DUBUQUE  ICE  HARBOR. 

Owing  to  the  lack  of  safe  moorings  for  Government  fleet  and  other  craft  piles  were 
driven,  November  1(5  to  18,  as  follows:  Four  clusters  at  southeast  end  of  harbor  (17 
piles)  and  four  clusters  at  north  side  of  harbor  (13  piles).  The  average  length  of 
the  piles  is  35  feet  and  the  average  elevation  of  their  tops  is  21  feet  above  low  water. 
The  piles  are  driven  in  from  12  to  16  feet  and  are  held  U^ther  in  clusters  with  iron 
chains.     The  work  is  not  completed. 

Cost  of  above-mentioned  work,  $740.20. 

IN   GENERAL. 

From  the  commencement  to  the  close  of  the  season  work  was  greatly  hindered  by 
unusually  high  water  as  well  as  by  several  very  severe  rain  storms.  Brush  was  dim- 
cult  to  get  in  sufficient  quantities  and  quamea  were  flooded  several  times.    None 
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of  the  works  were  actually  complete^],  though  they  are  in  fair  condition,  in  meet 
instances  only  needing  leveling  oft. 

I  would  respectfully  invite  your  attention  to  the  good  work  done  by  Mr.  Charles 
Ott,  bnish  contractor,  who  continue<l  to  furnish  brush  until  the  cloiie  of  the  Keanon 
and  after  all  the  other  contractors  had  al)andoned  their  work  on  account  of  high 
water.  The  brush,  which  was  cut  on  top  of  the  hills  at  a  considerable  extra  expenne 
to  Mr.  Ott,  enabled  me  to  do  considerable  work  that  I  could  not  otherwise  have  done. 
I  was  ably  assiste<i  throughout  the  season  by  Mr.  £.  F.  Lindennan,  recorder,  and 
Mr.  Jos.  B.  Dret^hsler,  timekeeper. 

Very  respectfully,  your  obedient  servant,  S.  EnwA&na, 

Asndani  Engineer, 
Maj.  Jah.  L.  Lusk, 

Corps  of  EngineerB. 


REPOKT  OF  MR.    J.    C.    M'BLHERNE,    ASSISTANT  BNQINKKR. 

United  States  Engineer  Orncx, 
Rock  Island^  111,  Febntary  J 9,  2904, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  improve- 
ment of  the  Mi»<si.ssippi  Kiver  in  the  district  in  my  local  charge  for  the  **»>u»n/iar 
year  ending  December  31, 1903: 

BELLEVUB  TO   LB  CLAIRE. 

Under  project  approved  August  4, 1903,  and  allotment  of  $35,000,  a  oontnu:t»  dated 
July  6,  1903,  was  entered  into  with  Fetter  &  Crosby  for  the  construction  of  dams  and 
shore  protections  of  rock  and  brush,  at  56  cents  per  cubic  yard  for  brush,  and  $1.39 
per  cubic  yard  for  rock,  in  place. 

No  work  was  done  during  the  season  of  1903.  The  time  for  completion  of  the 
contract  expiree  August  4, 1^. 

IMPROVINQ    ROCK   ISLAND  RAPIDS. 

The  section  of  river  comprising  the  Kock  Island  Rapids  extends  from  mfle  348  to 
mile  364  below  8t.  Paul. 

The  part  of  the  fleet  required  for  early  service  was  repaired  first,  and  the  remain- 
der as  soon  as  practicable.  The  work  of  drilling,  blasting,  and  <lredging  was  com- 
menced by  drill  lx)at  So.  6  on  April  30,  1903,  followed  later  by  drill  boat  No,  JOS, 
and  finally  bv  dn^lge  Ajnw. 

Dams. — Wing  Dam  3  ( nheet  47),  abreast  of  Campbells  chain,  was  repaired  at  shore 
end  for  a  <listanco  of  100  foet;  width  on  top,  20  feet;  height,  3i  feet  above  low  water. 
Trailing  Dam  8j,  abreant  of  Winnebago  chain,  was  raiseilaml  wi<lened  throughout,  a 
distance  of  850  ft»et,  and  was  extendetl  and  given  a  width  of  8  feet  on  top  and  a 
height  of  4  ft»et  at  low  water.  Tniiling  Dam  9J,  ahreaxt  of  Duck  Creek  cham,  wa»« 
repaireil  on  uj)j<treain  half,  a  distance  f»f  625  feet;  it  has  now  a  width  of  8  feet  and  a 
height  of  3 J  fS't't  above  low  water.  Wing  Dam  15,  abreast  of  Campbells  chain,  was 
repaired  when*  broken,  mar  shore,  for  a  distance  of  200  feet,  to  a  width  of  20  fei»t 
and  a  height  of  3 J  feet  alx»ve  low  water.  The  material  used  was  rock  previously 
dre<igiHl  fn)ni  various  channel  jn^ints  on  the  rapids. 

(hiide  viers. — Such  guide  piers  as  had  sustained  injury  from  the  action  of  ice  gorges 
and  flocMis  were  repairc<l  and  Htrengthene<l  in  their  foundations.  Nos.  IJ,  3,  4,  5.  6, 
7,  8,  9,  10,  11,  12,  16,  21,  22,  and  24  n»t*eive<l  a  considerable  (juantity  of  rip-rap  nn-k, 
which  was  placet!  where  most  needed,  principally  arouml  the  upper  ends  anu  sid(*s. 
The  material  for  this  i)uriM>se  was  supplied  by  dnnlgt^  AJax. 

Rock  excavntion. — Two  stcam-<lrill  tx>ats,  with  double  crews,  were  employe*!  in 
blasting  oi)erations  during  the  seas<in.  Drill  l>oat  No.  6,  with  double  crew,  beginning 
where  work  was  stopjHM!  la.»*t  fall,  continue*!  from  April  30  to  July  8,  1903,  on  the 
extensive  uppi»r  right  shouMer  of  Campl>ells  chain;  from  July  9  to  21  it  disnipttnl 
shoulders  at  Calnn  ami  St.  I^mis  chains,  and  a  part  of  those  at  Crab  Island  chain. 
Hard  limestone,  with  ]KK*kets  of  fireclay  and  gravel,  was  found  in  localities  men- 
tioniMl,  an<!  the  depth  of  holes  rangtt!  from  3.2  to  7. 1  ft^t.  The  area  worktnl  over  at 
the  first  place*  was  32,739.4  s*^uan»  f(»et,  and  on  the  three  latter  Ux^litics  4,328.8  siiuart* 
fei^t.  From  July  22  to  SeptemU'r  1*5  operations  were  carriin!  on  at  up|>er  left  shoul- 
der of  Sycamort*  chain.  The  material  m**t  with  was  very  ban!  limestone  and  a  small 
quAntity  of  gravel.  A  considerable  amount  of  reblasting'was  necc*«sar>',  owing  mostly 
to  /ractured  ledgc»  caving  iu,  ^pecmWy  «X  xViv:^  boUioux.   The  drilling  ranged  from  3.4 
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Drillboat  No.  lOS: 

Hours  worked 1,376 

Hours  lost  owing  to  accidents,  rafte,  stomis,  etc 14 

Holes  drilled 1,740 

Holes  blasted 1,606 

Linear  feet  of  holes  drilled 7,299 

Ledge  rock  blasted cubicyards..  2,508 

Pounds  dynamite  used 5,028 

Range  poles  set  in  rock  bottom 116 

Ring  bolts  set 10 

Dredge  Ajax: 

flours  worked 1,113 

Hours  lost  owing  to  accidents 43 

Cubic  yards  loose  rock,  fire  clay,  gravel,  etc.,  dredged  and  removed  ....  13, 756 

Summary  of  total  amounts  of  material. 

Ledge  rock  blasted  and  removed cubic  yards..  6,424.8 

Ledge  rook  blasted  only do 423. 0 

Ledge  rock  dredge<l  ami  removed  only do 5, 813. 8 

Loose  rock,  fire  clay,  gravel,  etc. ,  dredged  and  removed 13, 755. 0 

Co9t  of  rock  excavation  f  including  cJiargesfor  use  and  deterioration  of  plant. 


Designation. 

Ledge  rock 
excavated. 

Total  cost. 

Average 

cost  per 

cubic 

yurd. 

Shonlder  head  of  Sucker  Chuto  blasted  and  removed 

Cubicyardt. 
880.0 
640.0 
552.3 
110.0 
192.5 
4,050.0 

Shoulder  Sycamore  chain  blasted  and  removed 

Shoulder  of  Crab  Island  chain  blanted  and  removed 

Shoulder  of  St.  Ix)ui8  chain  blaiited  and  removed 

Shoulder  of  Cabin  chain  blasted  and  removed. 

Shoulder  of  Campbells  chain  blasted  and  removed 

Total   

6,424.8 

t28.450.S2            13.65 

Rock  patches  in  Smiths  chain  blasted  only 

400.0 
-28.0 

Shoulder  of  Lower  chain  blasted  only 

• 

Total 

423.0 

1,184.40 

2.80 

Shoulder  of  Sycamore  chain  dredged  only 

424.1 

5,076.1 

813.6 

Shoulder  of  Campl>ells  chain  dredged  only 

Shoulder  at  Moline  crossing  dredged  only 

Total 

5,813.8 

5,232.42 

.90 

Qrand  total 

12,661.6 

29,867.34 

Note.— The  material  covered  by  the  last  three  items  in  al>ove  table  wns  blasted  in  1902,  at  a  ooRt  of 
115,621 .6K.  or  S2.G87  per  cubic  yard,  which,  added  to  cost  of  dredging  in  1903.  $5,232.42,  gives  920,854.10, 
or  $3.58  per  cubic  yanl  for  total  removal  of  luatorial  in  those  three  localities. 

Cost  of  repairs  to  old  piers,  including  charge  for  use  and  deterioration  of  plaid. 


Material. 


Riprap  rook  in  place 


Cubic 
yards. 


M.560 


Total  cost 


$5,731.06 


Cofitper 
cubic  yard. 


$0.6708 
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JaA  of  dams  and  of  material  used  in  their  construction  and  repair  during  the  season  of  190S, 


Designation. 


Sheet  47: 

Wing  Dam  8,  repaired 

Trailing  Dam 8^,  extended,  repaired, and 

widened 

Trailing  Dam  9i,  repaired 

Wing  Dam  15,  repaired 


Total 


Length. 


Feet. 


300 


Height 
above 

low 
water, 

1864. 


Feet. 
3.5 

4.0 
3.5 
8.5 


Riprap  rock. 


New  work. 


Cubic  yards. 


1,285 


1,285 


Repairs. 


Cubic  yards, 
275 

1,580 

1,860 

755 


8,020 


Total 
amount. 


Cubicyards. 
275 

2,815 

1,860 

756 


5,205 


Cost  of  dams,  including  charge  for  use  and  deterioration  of  plant. 


Cubic 
yards. 

Total  cost. 

Ck)8t 

Material. 

Towing, 

percutnc 

yard. 

Putting 

in,  per 

cubic 

yard. 

Total.per 
cubic 
yard. 

Riprap  rock  in  place 

5,205 

13,489.43 

30.178 

10.4925 

10.6708 

Financial  statement  for  improt^ement  of  Rock  Inland  Rapids  for  season  of  190S, 

Amount  expended  in  the  field $32, 261. 12 

Add  quota  of  general  superintendence  and  office  expenses 1, 370. 67 

Add  lor  use  and  deterioration  of  plant 6,466,04 

Total 39,087.83 

Distributed  as  follows: 

Rock  excavated  and  removed 23,450.62 

Bock  broken  up,  but  not  removed 1, 184. 40 

Rock  broken  up  in  1902,  but  dredged  in  1903 6,232.42 

Dams  3,  8J,  9i,  and  15 3,489.43 

Guide  Piers  IJ,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  16,  21,  22,  and  24 5,731.06 

Total 39,087.83 

SURVEYS,  ETC. 

Between  August  27  and  September  28,  1903,  surveys  of  some  of  the  most  obstruct- 
ive bars  were  made,  viz:  In  the  vicinity  of  Savanna,  at  Dark  Slough,  at  crossing 
below  Dark  Slough,  and  below  Pomme  de  Terre  Prairie.  Further  work  was  sus- 
pended, owing  to  the  advent  of  a  high  stage  of  water. 

On  August  5  and  6  the  towboat  Ruth  set  buoys  on  ends  of  dams  for  the  guidance 
of  navigators,  as  follows:  At  Bellevue,  4;  at  Clinton,  6,  and  at  Camanche,  6.  Total 
number  set,  14. 

BUOYS  ON   ROCK   ISLAND   RAPIDB. 

The  entire  lot  of  buoys  in  storage  was  repaired  and  repainted,  new  anchor  bolts 
and  chains  having  l>een  made  and  put  on  several  of  them.  All  of  the  buoys  were 
reset  by  the  towlwat  Ruth  between  June  18  and  July  4,  1903.  A  few  buoys,  which 
had  lx»en  torn  from  their  fastenings  by  boats,  were  replaced.  Toward  the  close  of 
the  season  the  buoy  ranges  were  gone  over,  and  between  October  19  and  31  the  buoys 
were  taken  up  and  safely  stored  with  the  fleet  for  the  winter. 
Total  number  of  buoys  in  the  system,  42;  cost  of  buoyage  for  the  season,  $600. 
Very  respectfully,  your  obedient  servant, 

J.  G.  McElherne, 

Assistant  EngivMT. 
Maj.  Jas.  L.  Lusk, 

Corps  of  Engineers. 
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RBrORT  OF   MR.  C.  W.  DURHAM,  AS8I8TANT  BNGINBBR. 

United  Stateh  ENaiNSKK  Office, 

Ri)ck  Jidandf  llLy  January  G,  19o4. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  for  iuijin>vi»- 
ment  of  the  Mississippi  River  between  Rock  Island  (mile  3d3)  and  Burlington  (mile 
442),  the  district  in  my  local  charge,  for  the  calendar  year  ending  December  31, 1903. 

ROCK   ISLAND  TO  BURLINGTON. 

1.  Under  project  approved  July  30,  1902,  and  allotment  of  $35,000  from  appropria- 
tion of  June  13,  1902,  Contractor  Albert  Kirchner  resumed  operations  Apriri4, 1903, 
under  contract  expiring  September  20,  1903,  and  finished  the  contract  on  July  14. 
1903.  The  prices  paid  under  this  contract  were  97  cents  per  cubic  yard  for  rock' ana 
28  cents  per  cubic  yard  for  brush.  The  work  done  during  the  season  of  1903  was  the 
construction  of  2  wmgdams  from  Island  361  (mile  423) ;  ot  a  closing  dam  from  Island 
362  to  Johnsons  Island  (mile  424) ;  of  a  trailing  dam  with  wing  dun  (spur)  from  Island 
376,  opposite  Burlington  f  miles  441^142),  and  repairs  to  the  shore  protection  on 
Moores  towhead  (mile  441 ).  Thin  work  and  the  work  mentioned  in  pamgraph  2  were 
in  local  charge  of  R.  Munroe,  junior  engineer,  whose  duties  were  well  performed. 

lAit  of  works  conttruded  and  of  materials  used  during  the  season  of  1903,  under  contmct 
imth  Albert  Kirchner ,  between  Rock  Island  and  Burlington, 


Designation. 


Sheet  55  (mile  423): 

Wing  Dam  8 

Wing  Dam  9 

Sheet  66  (mile  424): 

Closing  Darn? 

Sheet  58  (miles  441-142): 

Trailing  Dam  19 

Wing  Dam  20 

Shore  protection,  Moores  towhead,  repaired. 


400 

2,450 
450 


4 

4 

6 


2,696.6 
2,697.8 

7S2.4 

6,080.8 

1,1M.1 

144.4 


Brush. 


CtibicifariU. 


4.488.7 
6,133.8 

1.05S.8 

9, 46(t.  4 
1.9K7.8 


Total ;      12.356.1 


I 


22.124.5 


FtJiancial  Htntcinnxt  for  irnrk  performed  {entirf  /90J  corttrad)  f*etireen  Rock  Island  and 

Riirlingtonf  under  contract  with  Albert  Kirchner, 

Amount  paid  contractor 1^51, 443.  :i5 

Cost  of  local  insiRH'tion,  etc 1 ,  iss.  01 

Quota  of  general  HU[>t»riiiten(lcnce  and  oflico  cxi:>enwH 1 ,  (My4.  4M 

Add  for  use  and  deterioration  of  plant 4S.  <^ 

Total 34.:VJ8.93 

Material  put  in  works: 

Rock cubic  yards. .       21 ,  876. 9 

Brush Ido 36,  f)(>J».  s 

Total do 5H,:JH«i.  7 

Average  cost  per  cubic  yanl  in  place $l).  Tvss 

Average  cost  per  cubic  yani  for  inppection .  020 

2.  Under  project  approvtnl  April  6, 1903,  and  allotment  of  $35,000  from  appropria- 
tion of  Man'h  13,  1903,  cuntractorn  Fetter  <fe  Crosbv  w)niinenc»e<l  ojH»rationiii  on  July 
31,  UK)3,  under  ctmtnu't  expiring  A ugiwt  5, 1904,  and  closi'*!  for  the  winter  on  N<»vem- 
l)er  21,  1903,  laying  up  their  lUH»t  at  r'<K)k8  Point  (mile  3t)o).  Tlie  pricen  paid  under 
this  contrat't  were  $1.40  ikt  cubic  yard  for  r<K*k  and  5H  crntij  per  cubic  yani  for  bruph. 
The  work  done  during  theet»a'«on  of  UKW  wan  tlie  raising  ana  rt»pairing  of  theclo^iing 
dam  l)etwtH.'n  (Ye<lit  Island  an<l  the  Iowa  shon*  (mile  i^>5),  the  completinir  of  2  wing 
dams  (built  of  gravel  in  H)02)  from  Illinois  shore  al><>ve  H<»rHi»  Island  (mile  .*tt>H).  tlie 
constnicting  of  4  wing  <lam8  from  Smith  Island  (miles  370  and  371),  and  1  wiug  dam 
from  Inland  321  (mile  378). 
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List  of  ivorks  constntded  and  of  materials  used  during  the  season  of  190S,  under  contract 
with  Fetter  &  Crosby ^  between  Rock  Island  and  Burlington, 


Designation. 


Sheet  48  (miles  365-368) : 

Closing  Dam  1,  raised  (charged  to  "  Ice  Harbor  below 
Davenport " ) 

Closing  Dam  1,  repaired 

Wing  Dam  29 , , 

Wing  Dam  30 

Sheet  49  (miles  870-371): 

Wing  Dam  11 

Wing  Dam  12 

Wing  Dam  13 

Wing  Dam  14 

Sheet  50  (mile  378): 

Wing  Dam  11 


Total. 


Length. 


JPect. 


600 
560 
475 
225 

300 


Height 

above 

low  wa- 

terl864. 


Fed. 


8 


4 
4 

4 
4 
4 
4 


Rock. 


Cubic  yards. 

1,191.2 

1,778.8 

713.1 

1,324.9 

1.759.6 
982.1 
914.5 
602.7 

1,024.5 


10,24L3 


Brush. 


Cubtcyards. 

2,421.6 

2,087.4 

636.4 

1,710.4 

3,185.1 
1,729.7 
1,494.7 
1,047.9 

1,956.4 


16,268.6 


Fhiandal  statement  for  work  performed  in  190S  bdiveen  Rock  Island  and  Burlington^ 

under  contract  urUh  Fetter  d:  Crosby, 

Amount  paid  contractor $21, 949. 26 

Retained  percentajje  on  contract 2, 438. 82 

Cost  of  local  inspection 1, 093. 34 

Quota  of  general  superintendence  and  office  expenses 949. 46 

Add  for  use  and  deterioration  of  plant 21. 35 

Total 26,452.22 

Material  put  in  works: 

Rock cubic  yards. .      10, 241. 3 

Brush do 16,268.6 

Total do....      26,509.9 

Average  cost  per  cubic  yard  in  place 10.964 

Average  cost  per  cubic  yard  for  inspection .  041 


FLINT   CREEK    TO   IOWA   RIVER   LEVEE. 

{Miles  411-440  on  the  Upper  Mississippi  River.) 

During  January  and  February,  1903,  the  shore  protection  on  the  right  bank  of  the 
Iowa  River,  in  sections  3,  4,  and  5,  which  was  built  to  a  5-foot  stage  m  1896  and 
1897,  was  carried  to  the  top  of  the  bank  by  hired  labor.  In  this  work  riprap  rock 
only  was  used,  which  was  delivered  on  the  river  bank  where  required  at  $1.25  per 
cubic  yard.  The  shore  protection  was  completed  from  station  157  to  station  163,  and 
from  station  250  to  station  263,  a  total  length  of  1,900  feet  In  this  work  542.3  cubic 
yards  of  rock  was  used,  at  a  cost,  including  mspection,  etc.,  of  $1,144.71,  or  60  cents 
per  linear  foot. 

A  flood  occurred  in  June,  1903,  which,  in  the  Iowa  River  and  at  New  Boston,  was 
the  highest  on  record,  and  at  Keithsburg  only  0.5  foot  below  the  high  water  of  1892. 
On  account  of  imminent  danger  to  the  levee,  towboat  Ruth,  with  2  ban;e8  and  a 
working  outfit  of  sacks,  wheelbarrows,  and  shovels,  was  sent  from  Rock  Island  to  its 
relief  on  June  5.  The  Ruth,  with  a  force  of  laborers  in  charge  of  Overseer  J.  B. 
Gordon,  aided  by  the  land  owners  and  their  men,  did  excellent  service  in  averting 
breaks  by  the  use  of  sand  bags,  brush,  etc.,  at  many  points  between  section  3  and 
section  25.  Contractor  Kirchner,  with  towhont  Percy  Swaiyi  and  laborers,  worked 
for  a  short  time  at  section  33.  The  Ruth  remained  until  all  danger  was  over,  and 
then,  having  made  an  insi.ection  of  the  entire  levee,  returned  to  Rock  Island  on  the 
15th.  This  inspection  made  it  plain  that  there  were  23  weak  places,  of  varying 
extent,  at  any  or  all  of  which  the  levee  would  probably  have  broken  had  not  prompt 
assistance  been  rendered.  The  cost  of  the  relief  work  was  $1,096.30.  This  levee, 
which  was  the  only  levee  built  entirely  by  the  Government,  was  also  the  only  levee, 
between  Rock  Island  and  St.  Louis,  to  successfully  withstand  the  above>mentioned 
flood. 
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An  inspection  of  the  levee  made  during  the  first  week  of  December,  1903,  shows 
that  eariy  work  is  desirable  at  section  5,  where  about  200  linear  feet  of  new  shore 
protection  (Iowa  River)  is  needed,  and  300  feet  of  old  protection  should  be  carried 
to  top  of  bank;  at  section  6,  where  about  2,000  feet  of  shore  protection  is  needed, 
and  800  fei^t  should  be  carried  to  top  of  bank.  In  section  10,  at  Dennison  Slough, 
there  should  be  a  banciuette.  The  levee  bank  nee<;ls  strengthening  for  about  100 
feet  (station  608)  in  section  12;  at  Iowa  Sloueh,  in  section  16;  at  Ck)x  Lake,  in  sec- 
tion 18,  and  at  Laswell  Slough,  in  section  27.  Some  of  the  outflow  valves  in  sections 
27,  31,  and  35  are  bn>ken. 

Although  some  good  might  be  done  with  the  money  now  available  ^about  $640), it 
is  thought  best  to  save  it  for  emergencies,  unless  some  suitable  specific  demand  is 
made  for  its  use. 

HARBOR  OP  REFUGE   BELOW  DAVENPORT,  IOWA. 

The  river  and  harbor  act  of  June  13, 1902,  provides  that  **  the  ten  thousand  dollars 
heretofore  appropriated  by  the  sundry  civil  act  of  March  third,  eighteen  hundred 
and  ninetv-nme,  for  the  imi)rovement  of  the  Mississippi  River  at  I^Eivenport,  Iowa 
(mile  363),  wuth  the  further  sum  of  five  thousand  dollars  to  be  taken  from  amounts 
appropriated  in  this  paragraph,  shall  be  applied  for  the  construction  of  a  harbor  of 
refuge  from  ice  at  a  point  at  or  below  the  said  city  of  Davenport  and«other  necessary 
iniprovements  of  said  harbor." 

Several  locations  for  the  harbor  were  proposed  and  advocated  by  steamboatmen 
and  others,  and,  after  a  protracted  consideration  of  the  various  sites,  the  city  of  Dav- 
enport, on  December  4,  1902,  chose  the  location  in  the  slouch  beliind  Creait  Island 
( Rockingham  Slough ) .  The  proper  riparian  concessions  having  been  granted  by  the 
owners  of  all  adjoining  land,  a  survey  of  Rockingham  Slough  was  made  in  August. 
1903,  and  a  project  was  presented  September  22,  1903,  which  project  was  approvea 
October  1,  1903.  This  project  contemplates  raising  the  closing  dam  at  the  nead  of 
the  slouch,  the  dredging  of  about  54,000  cubic  yards  of  sand  and  gravel,  the  putting 
in  of  piling  and  cribs  for  mooring  purposes,  and  the  excavating  of  a  small  amount  of 
rock. 

Under  contract  with  Fetter  &  Crosby,  the  closing  dam  was  raised  to  a  crest  eleva- 
tion of  8  feet  above  low  water  and  thoroughly  repaired.  A  part  of  the  expense  was 
charged  to  the  general  improvement  appropriation.  There  were  put  in  place,  changed 
to  the  account  of  the  harfx>r,  1,191.2  cubic  yards  rock  and  2,421.6  cubic  yards  brush, 
at  a  cost,  including  inspection,  of  $3,256.18. 

A  few  test  piles  were  driven  on  the  north  side  of  the  slough  to  ascertain  the  char- 
acter of  the  bottom  and  the  feasibility  of  using  piles  for  moorings. 

BUOYS. 

Buoys  wore  plao^,  as  usual,  to  mark  the  location  of  the  ends  of  certain  dams  that 
are  dangerous  to  raft  navigation  at  stages  when  the  crest  of  the  dam  is  covered  with 
water  to  a  depth  of  less  than  3^  feet.  The  regular  buoys  in  my  district  are  13  in 
number. 

SURVEYS. 

Inhere  were  made  during  the  season  examinations  of  the  river  at  foot  of  Muscatine 
Prairie  (miles  397-398);  at  Muscatine  (miles  390-391);  at  head  of  Hershey  Chute 
(miles  383-384),  and  in  the  vicinity  of  Montpelier  (miles  377-379).  Other  surveys 
were  proposed,  but  the  high  water  which  prevailed  during  the  entire  season  made 
them  mexp^ent. 

IN   GENERAL. 

The  localities  most  in  need  of  improvement  appear  to  be  in  the  vicinity  of  Mont- 
pelier  (mile  378),  where  an  extension  of  the  system  of  dams  is  required:  at  foot 
of  Muscatine  Prairie  (mile  397);  below  Muscatine  (miles  391-392),  and  at  Johnsons 
Island  (mile  424).  The  following-name<l  work  is  also  recommended,  vi«:  The  pro- 
tection of  the  east  bank  of  Turkey  Island  (mile  406)  for  about  3,000  linear  feet;  of 
the  Illinois  shore  opposite  Turkey  Island  and  below,  about  10,000  linear  feet  (miles 
407-408) ;  of  the  Illmois  shore  between  New  Boston  and  Keithsburg  (mile 416),  3,000 
feet,  and  of  the  Illinois  shore  in  the  vicinity  of  Johnsons  Island  (miles  422-424), 
about  10,000  feet.  The  protection  of  the  Iowa  shore  below  Port  Louisa  shoold  be 
extended  about  1,500  feet  and  the  old  work  repaired  (miles  401-405).    A  aerieB  of 
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have  given  up  the  ntniggle,  nor  did  he  lay  np  his  fleet  until  November  14,  1903,  jost 
in  time  to  escape  beinj;  caught  by  running  ice. 

The  inspectors  on  this  contract  work  were  Mr.  li.  Monroe,  at  the  beginning,  suc- 
ceeded bv  Mr.  W.  T.  Pierce  the  latter  half  of  the  season.  Both  inspectors  deserve 
commonclation  for  intelligent  and  careful  work  and  strict  attention  to  duty. 

List  ofworkn  conslnici^d  and  of  materials  used  during  the  neason  of  190Sy  undtr  contracts 

with  Albert  Kirchner,  between  Burlington  and  IlannibaL 


DeslgmAtion. 


Sheet  60  (miles  452-459) : 

CloHing  Dam  10,  raisecl  and  extended  across  bar 

Cloedng  Dam  16,  repaired 

Closing  Dam  19.  repaired :. . 

Closing  Dam  21,  repaired 

Sheet  68  (miles  520-^: 

Closing  Dam  6.  repaired 

Sheet  69  (miles  529-530): 

Closing  Dam  1 ,  repaired 

Sheet  70  (miles  530-538) : 

Wing  Dam  1,  repaired , 

Cloning  Dam  5,  repairo<l 

Shore  protection  below  cloning  Dam  5 , 

Wing  Dam  23 , 

Submerged  Dam  24  (3  feet  high,  one  course) , 

Wing  Dam  25 , 

Wing  Dam  2C 

Closing  Dam  27 

Submergeil  Dam  28  (3  feet  high,  one  course) 

Shore  protection  <m  Inland  43H,  raised  to  top  (»f  bank. 

Shore  protection  on  Island  437  (not  completed) 


Length. 


Height 

above 

low  water 

1864. 


1,100 


260 

2,200 

1,300 

1,350 

fwiO 

250 

800 


Fry;t. 
4.0 
4.0 
4.0 
4.0 

5.0 

8.0 

4.5 

6.0 

10.0 

6.0 


6.0 
4.0 
5.0 


«50 


13.0 
12.0 


Rock. 


Brush. 


Ciiidc yardt.  Citbieyardt. 


4,881.7 

1,890.6 

1,667.3 

641.8 

1,184.4 

719.8 

1,676.1 

519.7 

435.1 

4,375.7 

1.118.3 

2,930.4 

1,687.2 

557.9 

818.7 

2,684.5 

1,007.7 


6,720.0 

2,468.8 

2,  SOL  3 

629.8 

1,902.7 

OTL4 

2,218.4 

871.6 

320.2 

9,575.4 

2,276.4 

6.650.0 

2,872.1 

620.5 

1,413.3 


1.034.2 


Total, 


28.796.4 


43.835.6 


Fimtiwial  itfalement  for  work  performed  in  190,iy  between  Burlington  and  IfanniM^  under 

contracts  with  Albert  Kirch ner. 

1902  contract  (entire): 

Amount  paid  contractor $32, 939. 61 

Cost  of  local  inspection,  etc 1, 066. 10 

Quota  of  general  superintendence  and  office  expenses 1, 445. 25 

Add  for  use  and  deterioration  of  plant 10. 30 

Total 35,461.26 


Material  put  in  works — 

Rock cubic  yards..      23,025.9 

Brush do....      36,773.2 


Total 58,799.1 


Average  cost  per  cubic  yard  in  plac^o 0. 603 

Average  cost  per  cubic  yard  for  inspection .  018 

1903  contract  (partial): 

Amount  paid  contractor 11, 166. 47 

Retained  pen'entajje  on  contract 1, 240. 72 

Cost  of  local  inHi>et^tion,  etc 408. 22 

Quota  of  general  superintendence  and  office  expenses 544. 64 

Add  for  use  and  deterioration  of  plant 9. 00 

Total 13,369.05 


Material  put  in  works: 

Rock cubic  yards. .        5, 770. 5 

Brush do 7,662.4 


Total 


.do., 


Average  cost  per  cubic  yard  in  i>lace 

Average  cost  per  cubic  yard  for  inspection. 


13, 332. 9 

1.008 
.031 
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On  April  6,  1903,  88.2  cubic  yards  of  rock  was  placed  on  a  badly  cutting  bank  at 
east  end  of  and  just  below  Dam  1  (sheet  66,  mile  506),  and  extending  downstream 
125  feet.  This  work  also  prevented  a  crosscurrent  from  cutting  into  the  levee  bank 
at  this  point.  The  work  was  done  by  hired  labor  and  use  of  Government  plant, 
materials  l>eing  purchased  in  open  market  Contractors  McManus  &  Tucker,  of 
Keokuk,  Iowa,  furnished  88.2  cubic  yards  of  rock,  at  60  cents  per  cubic  yard =$52. 92. 

DREDGING    AT  WHITNEYS  BAB. 

From  August  16  to  September  17,  1903,  the  dredge  Phcenix^  with  launch  Lada  as 
tender,  was  engaged  in  opening  a  channel  through  the  bar  at  Island  436  (mile  532). 
Six  cute  were  made  from  the  foot  of  Island  436,  extending  down  stream  600  feet, 
beginning  200  feet  out  from  and  running  toward  the  shore,  making  a  channel  150 
feet  wide  and  5  feet  deep  at  low  water.  A  cut  1,500  feet  long  and  25  feet  wide  was 
also  made,  along  the  edge  of  the  bar,  from  the  lower  end  of  the  first  cut  to  the  head 
of  Island  437.  This  gave  a  good  channel  not  less  than  150  feet  wide  at  this  place  and 
with  not  less  that  5  feet  at  low  water.     Area  dredged,  127,500  square  feet. 

Financial  gtatementfor  dredging  at  Whitneys  bar,  season  of  190S, 

Amount  expended  in  field |2, 536. 72 

Add  quota  of  general  superintendence  and  oflBce  expenses 107. 82 

Add  plant  charges 544. 03 

Total 3,188.57 


Sand  removed cubic  yards..      22,665.1 

Cost  per  cubic  yard $0. 1404 

SURVEYS. 

On  July  6,  1903,  a  survejr  p«urty  was  put  in  the  field  under  the  charge  of  Mr.  W. 
T.  Pierce,  with  a  fleet  consisting  of  launches  SlelUi  and  Edithf  office  boat  68,  quarter 
boat  121,  and  coal-flat  G,  for  the  purpose  of  surveying  various  points  which  threat- 
ened to  become  impediments  to  navigation.  Four  surveys  were  made,  as  follows: 
Nauvoo  to  Montrose  (miles  470-473);  island  409  to  island  416  (milee  49&-507); 
island  436  to  island  438  (miles  532-536);  Dam  7  (sheet  67)  to  Quincy  (miles  519- 
521).  The  survey  in  the  first-mentioned  locality  developed  a  new  channel,  which 
was  used  for  the  rest  of  the  season. 

This  work  was  completed  July  28,  1903,  and  maps  of  same  have  been  plotted. 
The  outfit  was  transferred  on  July  28,  1903,  to  Warsaw-Quincy  levee,  and  August  8, 
1903,  to  Mr.  C.  W.  Durham,  principal  assistant  engineer,  for  work  in  the  vicinity  of 
Rock  Island,  III. 

WARSAW-QUINCY   LEVEE. 

But  little  work  was  done  on  this  levee,  and  consisted  mainly  in  saving  life  and 

Sroperty,  with  the  aid  of  such  plant  as  waa  available  in  the  vicinity,  during  the 
isastroua  fiood  of  June,  1903.  Tnis  flood,  which  was  1  foot  higher  than  any  other 
since  1851,  and  which  may  long  stand  as  the  record  in  this  division,  destroyed  an 
enormous  ainoimt  of  pn^perty,  mostly  in  growing  crops.  The  commissioners  9f  the 
different  districts  made  a  heroic  struggle  against  the  nsing  water,  but  to  no  purpose. 
TTie  extreme  high  water  finally  caused  breaks  in  the  upper  end  of  each  district,  and 
of  course  flooded  all  the  country  between  the  levees  and  the  bluff.  The  first  break 
occurred  in  a  sandy  loam  levee  at  Indian  Grave  Lake  (mile  509).  Eyewitnesses 
say  that  the  break  occurred  from  a  mole  hole.  Men  were  at  work  in  the  immediate 
vicinity,  but  after  the  first  gush  of  water  the  earth  crumbled  so  fast  it  was  impossible 
to  save  the  levee,  and,  as  usual,  a  large  crevasse  occurre<l,  which  in  half  an  hour  was 
over  100  feet  wide.  The  water  then  flooded  all  the  country  between  the  Bear  Creek 
cross  levee  and  Quincy. 

In  the  upper  district  two  considerable  breaks  occurred  not  far  below  Warsaw,  at 
miles  495  and  499,  floofling  the  whole  of  the  Hunt  and  Lima  Lake  districts.  The 
subsequent  crevasses  were  all  due  to  the  flood  water  topping  the  levees  from  the 
inside  and  thus  washinjj  them  away.  At  mile  501, 950  feet  of  the  levee  was  swept  off 
clean,  leaving  the  original  surface  of  the  ground  undisturbed.  In  other  cases  the 
water  left  portions  of  the  levee  standing,  but  washed  out  the  center  of  the  levee  in  a 
eon  of  longitudinal  trench  down  to  the  base  of  same.  In  both  the  upper  and  lower 
districts  one  very  bad  crevasse  was  formed  at  the  lower  end  of  each,  through  which 
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have  given  up  the  Rtruggle,  nor  did  he  lay  up  his  fleet  until  November  14,  1903,  just 
in  time  to  escape  bein)<  caught  by  running  ice. 

The  inspectors  on  this  contrac;t  work  were  Mr.  R.  Monroe,  at  the  beginning,  suc- 
ceeded by  Mr.  W.  T.  Pierce  the  latter  half  of  the  season.  Both  inspectors  deser^-e 
commendation  for  intelligent  and  careful  work  and  strict  attention  to  duty. 

List  of  'toork'M  conxlructed  and  of  materials  used  during  the  scatton  of  190S,  undtr  ettfUracti 

iinth  Albert  Kirchnery  between  Burlington  and  Hannibal. 


DcRlgnation. 


Sheet  60  (milefl  452-459) : 

Clotting  Dam  10,  rat.scd  ami  extended  acrom  bar 

Closing  Dam  16,  repaired , 

Closing  Dam  19.  repaired 

Closing  Dam  21,  repaired 

Sheet  68  (miles  520-529): 

Closing  Dam  6,  repaired 

Sheet  69  (miles  529-530): 

CHosing  Dam  1 ,  repaired , 

Sheet  70  (miles  530-53H) : 

Wing  Dam  1,  repaired , 

ClOMing  Dam  5,  repaired 

Shore  protection  nelow  closing  Dam  5 

Wing  Dam  23 

Submerged  Dam  24  (8  feet  high,  one  course) 

Wing  Dam  25 

Win^Dam26 

Closing  Dam  27 

Submerged  Dam  28  (3  feet  high,  one  course) 

Shore  protection  on  Island  438,  raised  to  top  of  bank. 

Shore  protection  on  Island  437  (not  completed) 


Length. 


1,100 


Total. 


260 

2,200 

1,800 

1,350 

650 

250 

800 


r50 


Height 

above 

low  water 

1864. 


Feet. 
4.0 
4.0 
4.0 
4.0 

5.0 

8.0 

4.5 

6.0 

10.0 

6.0 


6.0 
4.0 
5.0 


13.0 
12.0 


Rock. 


Cubic  yard$. 

4,881.7 

1,890.6 

1.667.8 

641.3 

1.184.4 

719.8 

1,676.1 

519.7 

485.1 

4,875.7 

1,118.8 

2,930.4 

1,687.2 

557.9 

818.7 

2,684.5 

1,007.7 


Bnuih. 


Cubieuards. 

6,730.0 

2.46&8 

2.80L3 

629.  S 

1,002.7 

971.4 

2.218.4 

871.6 

320.2 

9,575.4 

2,276.4 

6,650.0 

2,872.1 

620.5 

1,413.3 


28,796.4 


1.0S4.2 


43,885.6 


Financial  statement  for  imrk  performed  in  1903^  betn^'n  Burlington  and  HanniMy  under 

contracts  with  Albert  Kirchner, 

1902  contract  (entire): 

Amount  paid  contractor $32, 939. 61 

Cost  of  local  inspection,  etc 1, 06rt.  10 

Quota  of  general  siii>erinten(lent*e  and  office  oxi>ensos 1,  445.  25 

Add  for  use  and  deterioration  of  plant 10.  IM) 


Total :«,44>1.2(t 


Material  put  in  works — 

Roi'k cubic  yanls.. 

Brush I<lo 

Total 


2.3, 025.  9 
35,  773. 2 

5S.  799.  1 


Average  coet  per  cubic  yard  in  plact* 0.  t\LXi 

Average  cost  j>er  cubic  vanl  for  inspei*tion .018 

1903  (Y»ntraot  (pirtial): 

Amount  paid  contractor 1 1, 1(56.  47 

Retained  penvntago  on  contract 1, 240.  72 

Cost  of  local  insiH'ction,  etc 40S.  22 

Quota  of  general  sup(»rintendenii»  and  otti<*e  exi)en8es 544.  ♦V4 

Add  for  use  an<l  deterioration  of  i)lant 9.  tx^ 


Total 1 3,  :W9.  a5 


Material  put  in  works: 

Ro<*k cubic  yanls. . 

Bni-sh do... 

Total do... 


5,  770.  5 
7, 562.  4 

13,  :i32. 9 


Average  coet  per  cubic  yard  in  i>lace ...... 

Average  cost  per  cubic  y«rd  for  inspection. 


1.003 
.031 
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Carpenter,  superintendent;  Messrs.  R.  Monroe  and  W.  T.  Pierce,  inspectors;  Mr. 
O.  8.  Willey,  clerk;  and  Mr.  W.  T.  Chambers,  recorder;  all  of  whom  performed  their 
daties  in  a  way  very  satisfactory  to  me. 

Very  respectfully,  your  obedient  servant,  M.  Meigs, 

United  States  Civil  Engineer, 
Maj.  J  AS.  L.  LusE, 

Corps  of  Engineers, 


repobt  op  mb.  a.  l.  richards,  assistant  engineer. 

United  States  Engineer  Ofpice, 

Rock  Islandf  /Z/.,  January  /,  1904, 

Major:  I  have  the  honor  to  submit  the  following  report  of  Mississippi  River 
improvement  work  in  the  district  in  my  local  charge,  between  Hannbal  and  the 
mouth  of  the  Missouri  River,  during  the  calendar  year  ending  December  31,  1903. 

CHANNEL   AND  HARBOR  AT  HANNIBAL. 

Improvement  of  the  river  at  the  above-mentioned  point  was  provided  for  under 
an  allotment  of  $15,000  in  the  river  and  harbor  act  of  June  13, 1902,  project  approved 
April  6,  1903.  This  work  was  performed  by  hired  labor  and  use  of  Grovernment 
plant,  and  by  an  emergency  contract  for  dredging  entered  into  with  H.  S.  Brown,  of 
Quincy,  111. ' 

The  work  performed  by  hired  labor  consisted  in  improvinjif  the  channel  at  Hanni- 
bal by  the  constructing  of  Wing  Dams  9  and  10  (sheet  71 ;  mile  540) ,  and  the  extend- 
ing of  Wing  Dam  2  (mile  541 ).  All  of  the  work  was  directly  opposite  the  city.  The 
amount  expende<l  in  the  field  was  $9,585.61. 

The  quantity  of  material  used,  cost,  etc.,  of  this  work  is  shown  and  included  in 
the  tabular  statement  of  day-labor  work  between  Hannibal  and  the  mouth  of  the 
Missouri  River. 

The  emergency  contract  for  improving  the  harbor  at  Hannibal  by  dredging  entered 
into  September  8,  1903,  with  H.  S.  Brown,  of  Quincy,  was  for  dredging  30,000  cubic 

{rards  of  material  at  15  cents  per  cubic  yard  from  in  front  of  the  steambcMit  and  ferry 
andings.  Operations  were  begun  September  21, 1903,  and  continued  until  October  3, 
1903,  when  work  was  suspended  on  account  of  the  excessive  high  ^tage  of  water 
which  prevented  the  dredge  from  digging  to  the  required  grade  of  4.5  feet  below  low 
water.     During  this  time  5,541.9  cubic  yards  of  material  was  removed. 

HANNIBAL  TO   MOUTH   OF   MISSOURI   RIVER. 

The  improvement  of  this  section  of  the  river  was  carried  on  under  project  approved 
April  6,  1903.  This  work  was  performed  by  hired  labor  and  the  use  of  Government 
plant,  towboat  Oxn/  Bluff  l>eing  used  for  towing. 

Brush,  delivered  on  United  States  barges,  was  purchased  under  emergency  con- 
tracts and  oral  agreements,  and  was  furnished  by  G.  L.  Nichols,  James  Betts,  B.  H. 
Veto,  H.  Holmes,  Josenh  Hitz,  and  Joe  Sells.  The  prices  paid  ranged  from  17  to  22 
cents  per  cubic  yard,  (lelivered  on  United  States  barges.  Owing  to  the  inability  of 
the  contractors  to  furnis<h  the  required  daily  (luantity  of  brush,  it  was  found  necessary 
to  place  a  hired-labor  party  in  the  field  on  July  7,  1903,  which  party  continued  cutting 
brush  until  September  5, 1903.  A  total  of  8,232.9  cubic  yards  was  cut  and  loaded  on 
barges  by  this  party  at  an  approximate  cost  of  27  cents  per  cubic  yard.  The  increase 
in  cost  per  cubic  yard  over  the  prices  paid  contractors  was  occasioned  by  the  continued 
high  stage  of  water,  which  kept  all  the  lowland  brush  fields  submerged  and  made  it 
necessary  to  go  back  to  the  hills  and  cut  hard-wood  brush,  thereby  necessitating  a 
long  and  expensive  haul  to  the  river. 

Tne  rock  was  delivered  on  United  States  barges  at  the  quarries  and  towed  by  the 
United  States.  It  was  purchased  under  emergency  contracts  and  was  furnished  by 
Hanes  &  Camery,  of  Hannibal,  Mo.    The  price  paid  was  65  cents  per  cubic  yard. 

The  working  season  opene<l  July  11  and  close<l,  on  account  of  high  water,  on 
October  21,  1903. 

The  Coal  Bhiff  and  12  pieces  of  plant  were  laid  up  for  the  winter  in  the  harbor  at 
Portage  Island,  and  13  baizes  were  beached  at  Grafton,  where  they  are  to  be  repaired 
before  being  again  niaced  in  cominission. 

Work  was  carried  on  at  the  following  localities  during  the  season:  Opposite  Han- 
nibal, opposite  Louisiana,  and  in  the  vicinity  of  Sterling  and  Stag  islanas. 
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Opposite  HdnnibcU, — ^Wins  Dam  2,  built  in  1880,  was  extended  450  feet,  and  two  new 
wing  dams,  9  and  10,  were  built  from  the  Illinois  shore. 

C^osite  Louisiana. — Wing  Dam  1,  built  in  1881,  and  used  as  a  roadway  for  ferry- 
boat passengers  and  teams,  was  raised  from  its  former  height  ef  8  feet  to  a  grade  of 
10  feet  above  low  water.  Owing  to  the  high  stage  it  was  found  to  be  impossible  to 
properly  surface  this  dam  in  order  to  make  it  suitable  for  traffic,  and  this  work 
should  be  completed  early  next  season. 

Vicinity  of  ^erling  Island. — The  shore  protection  on  the  head  of  this  island  was 
extended  down  on  the  channel  side  of  the  island  for  a  distance  of  1,800  feet 

Vicinity  of  Stag  Island. — A  closing  dam  from  Stag  Island  to  the  Missouri  shore,  and 
one  winff  dam  from  the  Missouri  shore,  1,900  feet  above  the  closing  dam,  were  built 
during  the  season. 

List  of  works  constructed  and  repaired  and  of  material  used  durina  season  of  190S,  between 
Hannibal  and  mouth  of  Missouri  Eiver  {including  channel  ana  harbor  at  Hannibal). 


Dcsignatloii.' 


Sheet  71  (miles  540-641): 

Wing  Dam  9 

Wing  Dam  10 

Wing  Dam  2,  extended 

Sheet  75  (mile  568): 

Wing  Dam  1,  raised 

Sheet  79  (mile  600): 

Shore  protection,  Sterling  Island,  protected. 
Sheet  80  (miles  608-601): 

Wing  Dam  25 

CIo6rngDam24 


Total. 


Length. 


I\seL 
800 
1,800 
450 


1,800 

1,000 
880 


Height 

above 

low 

water, 

1864. 


Feet. 
5 
5 

(«) 

8-10 

18 

5 
5 


Rock. 


Cub.jfds. 
1,607.7 
2,529.1 
574.8 

2,181.8 

8,099.9 

2,640.8 
2,677.4 


15,210.5 


Brush. 


Cfub.yds. 
2,682.0 
4,721.8 
1,816.4 

4,805.2 

5,981.4 

8,961.1 
5,205.6 


28,698.0 


a  Low  water. 

Financial  statement  for  work  between  Hannibal  and  the  mouth  of  the  Missouri  River,  per- 
formed by  hired  labor  during  the  season  of  1903  {including  channel  and  harbor  at 
Hannibal) . 

Amount  expended  in  field  during  calendar  year  1903 $31, 117. 83 

Quota  of  general  superintendence  and  office  expenses 926.46 

Charge  for  use  and  deterioration  of  plant 4,042.65 

Total 36,086.84 

Material  put  in  works: 

Rock cubic  yards..  16,210.5 

Brush do 28,693.0 

Total 43,903.5 

Average  cost  per  cubic  yard: 

On  barges 10.371 

For  towing .128 

For  putting  in  place .162 

For  local  supenntendence  and  office  expenses .039 

For  general  superintendence  and  office  expenses .  021 

For  plant : .092 

Total .813 


REMOVING    WRBCKS  AND  OTHER  OBSTRUCTIONS  TO   NAVIGATION. 

On  September  18.  1903,  dredge  Phoenix,  with  launch  Lucia,  quarter  boat  47,  dump 
boats  9  and  10,  and  coal  barge  206,  were  transferred  to  this  division  and  placed  in 
commission  for  the  purpose  of  removing  sunken  rock  barge  No.  150  from  the  chan- 
nel at  a  point  just  below  Cincinnati  Landing  (mile  564),  and  portions  of  dams  and 
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OftrponU^r,  niipnrintt^iKlmit :  MMvm.  K.  Moiin>«*  aimI  W.  T.  IVm*,  irwMHinni;  Mr. 
O.  S.  Willvy,  rWk:  uikI  Mr.  W.  T.  ('ii«iiilN*n*.  ni^mlrr;  «ll  nf  mhoin  |M*nMniii^l  tlirir 
«latU*ii  in  A  WRV  wrv  i«iii*Ia«-tiiry  \n  mi*. 

ViTv  nii|ii*it{itlly,  yi»iiri»)M^liriit  Kfn'Aiit,  M.  Mki«.m. 

MaJ.  Jam.  I..  Link. 

( )»i7Mi  vf  KnifiufrrM, 


RiniirT  nr  mh.  a.  i.  Hirii.%iiim.  AnttKTwr  CNitixnoi. 

I'mtki*  Stat»  Ks-i.i!«r.KR  Omnc, 

M^ioit:  I  hiiv«*  till*  h«iiior  !•»  Miliiiiil  tliv  fntlnniiiiif  n*|Miii  nf  MiM»i>e*ii>|ii  Kivi-r 
iiii|int\riiiviit  W'irk  in  X\\v  <liMrii't  in  my  liMitl  «*harv«*.  In'twtvn  ll«nnliu1  antl  thi* 
mouth  <if  thr  Mif»Miiin  Kivrr,  during  the  fulrn'lar  yi-ar  rntlintr  m*i^*tiiU'r  :<1.  VAX\. 

4  imnm:i    \mi  ii\kii<»k   %t  ii%kmimi. 

InipMVi'nii-iit  <•(  th«'  ri\i«r  ut  \\\v  nUivi*-mriilii»iif«l  \**\i\\  wAii  )in»vi«l4<<l  fur  nndor 
ail  nllotiiii'iii  i-i  $l'>.<Miii  in  ttir  rixiTaml  liiirlti>r  «i't  nf  Jiiiii'  \'\  P<ir.\  pn »]<•«•(  nppn>vi^t 
April  «•.  I'lKt  Till*  Hiirk  «»••  iwrfnriiHil  l^v  liinil  lulwir  iinil  \\n*  of  (tiivi*rnni«*nt 
liUnt,  iiii*(  1>^  Hii  «-nirn!rnrv  i-iiiitni«  t  fur  <lri«lL'inkr  •'n'mtl  into  with  II.  S.  Itniwn,  nf 
giiiiir\.  Ill 

Till*  Murk  |>«'rfiirmi'«l  h\  liinit  Lilnr  i-Kn-iMfil  in  ifii|ir*i\ini;  th<*  i-liann<-l  At  llanni- 
luil  li\  till- f  «>ii"tnii-tinhr  ••(  Wini;  !>:iin«  M  atnl  10  i>>|ii*i'(  71:  milt*  .%4<)  .  aiiil  ttifi-xtt'ml- 
inkr<<i  Wihu'  Ihitn  'J  -iiiilt'  Ml  I  \ll  of  till'  U'lrk  Hu<«iliniily  npiMi^iti*  tlif  rity.  Thi* 
■niiiMtit  r\|»  ii'li-l  Ml  t'li-  li«M  \%;f  T'*.'»*^'«  ••!- 

TIm- «|M:iittit\  ff  mati  rial  n-«il.  i-f-t.  ftt-  .  nf  tlii«  unrk  i- ohitvin  aii«I  imliiilitl  in 
th**  t.it>«il:ir  ^tNtiiinht  ••!  •hiy-lnl«ir  unrk  U«l«ti'«ii  llatiiiilial  anil  tin*  nmiitli  of  tin* 
Mi»«->iiri  KiMT 

Till- •till  rtr*  Mi  \  inntrait  \*^t  iiiipr<>\  iii|*  tli«'  liarln'i  nt  llannilml  ti\  (lr«'ilt;inir<'ntcn'<l 

inlit  ^'t  I't'MiUr  H    I'Mi*..  Mitti  II    >    r.rmwi.  ••(  (^llrl<  \.  wa- f-ir  ilr -"lirinK  :M».uiii  iiitiir 

var<U  «•(  iii.ii«  r i.«i  :ii  1  *i  •  •  iii«  i«  r  ■  iihn-  \  ar<l  fr<H:i  in  fr^ttit  i>(  tin*  »tt  amiNmt  ami  ft-rrv 

aii'liiit>      ( *|"  r.«ti-<ri-  Mi-n-  Uvnn  >•  |>t*-riil«r  LI.  P«<  \,  xwA  i-<intiiini'«]  until  <  h  tfUr  .'<. 

|«Hi.:.  «i)ii-ii    «<>rk   \%:i«  ■»i<|«'iiili'il  i»n  a nnt  ••!   tin*  f\iii«iivi*  liicli  ^atpi*  nf  wati-r 

«  hi<  U  pn  \  •  r  ii^l  tilt-  ilriilk*!*  fntiii  •tiuvmi;  (••  iIh-  nN|inn<«l  tfra>l<'  ••!  I  •'»  fift  U'lnW  lo» 
wall  r       h<irin^  tin*  tiiiii*  .'»  '»4i  '.<  i-mI>h-  vanU  nf  mati-nal  «m«  r^'ninviif. 

IIWMIMI     ?•!    Vn|  TM    n|-    MlwtillU    ItlMCU. 

Till-  iinpr-i\i  Mil  til  ••(  till*  -« « ti->ri  nf  tlit-  ri\fr  \kt\f»  rarrii^l  nn  unili'r  prnw-<-t  apppivnl 
.\pril '•.  \'n\\  ilii-  «i  rk  Uii-  |«'rliiriiit<i|  !•>  Innil  laU>r  aritl  lhi>  n^*  nf  i  inxiTtunrnt 
plant.  !  ■«  I-  -.i!   •    •■"/•"  'I*'  N  ;iii«  M««-l  f-  r  t-  ■«  ilu' 

Hru-h  .1.  .■.•••.!  ..fi  \'\  ,r«.|  '»'T.ifi»«  ?«;if^'i-  MH-  put!  ti;i*«'<l  nniUr  i  nn-rv*  n«-\  ***u- 
Irmi' .lu-l  •■•.il  .uMii  Mm  n*-.  .ri'l  w.i*  fnrni-tii^l  !i\  «•  I  Nn  }i>iU,  JaiiH-M  lU  ti»,  I*  II. 
V«*tn.  II  II"Iiiii-.  .!••-  \'\\  Wilt  :iimI  .!■»•  >•  II-.  Tin*  pru-«  •  \K\\*\  r»n«.*f«t  fn»in  17  !•■  LI* 
rt-nt-  |»r  ■ 'ilitr  xarl  •!•  I;\  i  ti*|  i-n  I  intt-il  **!.i»i--  lurtf**  *  *»  tiik'  t-*  lh«*  iiinlMlt1\  tif 
till*  •  <  ii1ra«  (  r«  t'l  fiir!.>li  til*  ri-iiMir*  •!  ii.n' v  •(M.indi «  nl  ^nl-ll,  it  u  .i«  f"ini*l  riii'«-«««ry 
to  pUi  «■  a  (  iri-1  i.il'  r  p.irt  v  in  tin-  lif-M  on  .fnU  7.  I'«>.i.  %i  Im  h  p.irt\  •  ••ntmin  *\  \\\\\\i\^ 
lini"li  iinlil  *^ptt  II.'-  f  '».  !••• '.  \  t"tiil  ••(  »».  -•  '.J  ••  •  nl-n-  \iip!«  h  .i-  i  ut  :in<l  I>m  U'-I  nn 
l«irv«—  ^*\  tfi-o  p.irt\  .it  .lit  .ippriix  iii.iii  •  n*!  ••!  L'7  i «  nt«  |«-r  i  iiKir  \  aril  Dif  irirrt-aw* 
in  i'<#it  |«  r  •  'i)  •  \  .irl  xM  r  till-  prii  t  •  p.ii>{  •  ••ii;r.i«  t<'r^  Ha-  ••!  •'n*i>'tii^l  !•%  tin*  ■  tint  iiniml 
IiIiTIi  -'.!.,■«•  ••!  w  iti  r.  ul.i-  \i  ki-f-t  all  tin*  I'lMl.tn-l  (•ni'h  fi«l<U  ^tilmii  rvv-^l  an^l  tiiaili*  it 
ni'i'f««-.ir\  !..»•■  l>i>L  t..  tl.i-  h:iii  :in<l  i  ni  h.iril-w*--!  Iirii«li.  tlii>n'l>y  ntif^itatinif  a 
Iniik'  ai    I  I  \\m  i,«:    i-  li.ii!  T  •  till   r:\i  r 

Tilt- r<- k  M  .1- •li  i.\<  n -I  oti  I  i.iti*!  ^tati-- l<iivi«  at  tin*  i|iiarrii*«  aipl  fi>wt^l  |iy  tin' 
1'ni!i<l  ^t.iti  «  l!  »:i«  piiri  tiii*«'*l  mii<1i  r  i 'i.«-rk*i'tii  \  i  ntitrai  tn  :iiit|  ao."  furfii«h<-«l  liy 
|l.-i!.t  «  A  (  .i!:ii  r  \ .  •*  fl.inn;Uil.  ^^•      The  pru  i- |i.ii<l  hii«  u*i  i  fnt«  |i«t  ii|fiii' \ari| 

Tl.f  ^--rkiiij  *«M-<-!i  •■|«-iitd  Jni\  II  .iii'f  il-M^I.  ••n  aiiiMiiit  ••f  li)i*)i  \«al<'r.  nn 
!».  t.  »*'f  :';.  :•■': 

ri.*-  f  •  ''  /•"  '  ai.'l  I  .*  pif-i^'^  of  plant  %i«-r«*  l.ihl  n|i  (or  tin-  vi  intfr  in  ttu*  liart*ir  at 
l'i*rt.«»*i-  l-l.ii.-l  .11. •!  1  i  li.trL*«-«  wi  ri-  la-.ii  lii-l  ut  <  •faffnii.  « lii-n*  tli«'\  ar^-  In  !■-  r^*|iair«^l 
la-fi-ri-  \m    t    *  a.*  I  ITI  pl.ii  •  •!  in  • «  in'i    *»ion 

\V--rk  \\.\^  i.irrii-l  oti  nl  tli«-  f->llnHi!iL'  !<M.*tlitii«  •Inriiii;  thf  •i«'a*iin  <  iti|>'*iti*  llan- 
iiil«il.  ••p|->-iti*  l.<>iii»i.ina,  anil  in  tlir  m«  init>  nf  Mi-rlini;  aiiil  Sta^  i>lantlfi. 
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large  quarter  boats,  good;  4  large  ooarter  boats,  fair;  8  smallquarter  boate,  sped;  2 
small  quarter  boats,  fair:  3  large  office  boats,  good;  1  lai^  omoe  boat,  fair;  8  small 
office  boats,  good;  5  small  office  boats,  fair;  1  small  office  boat,  bad;  1  dernck  boat, 
bad;  1  store  boat,  fair;  2  building  boats,  good;  1  building  boat,  fair;  2bmldi]]gboat0, 
bad;  1  sounding  boat,  good;  32  large  betimes,  good;  36  large  barges,  fair;  2  larve 
barges,  bad;  2  small  barges,  good;  3  small  barges,  ^r;  2  small  barges,  bad;  and  a 
large  number  of  grasshoppers,  loading  boats,  powder  boats,  and  skiffs,  mostly  in 
go^  condition. 

To  the  snag-boat  service  belongs  the  side-wheel  steamer  ColandA.  Mackerme^  good. 

The  Des  Moines  Rapids  CanS  has  a  small  plant,  consisting  of  1  small  towboat 
{8teUa)y  good;  1  dipper  dredge  (Ajax),  fsir;  4  dump  boats,  good;  1  small  barge, 
good;  2  small  barges,  fair. 

The  Western  Section,  Illinois  and  Mississippi  Canal,  has  a  gasoline  launch,  good. 

There  has  been  expended  on  the  plant  belonging  to  general  improvement,  to 
December  31,  1903,  $959,999.08,  and  its  estimated  value  January  1,  1904,  was 
$136,965.33. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Principal  Assistant  Engineer. 

Maj.  J  AS.  L.  LusK, 

Corps  of  Engineers. 


Y3- 

OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL  AND  DRY 

DOCK. 

The  Des  Moines  Rapids  Canal  was  open  to  navigation  during  the 
fiscal  year  234  days,  during  which  time  there  passed  through  it  713 
steamboats  and  158  barges,  carrying  47,893  passengers,  15,838  tons 
of  merchandise,  and  1,278  bushels  of  grain.  There  also  pissed  through 
the  canal  9,500,000  feet,  board  measure,  of  lumber,  3,400,000  feet  of 
logs,  3,200,000  shingles,  and  900,000  laths.  This  statement  is  about 
equal  to  that  of  1903,  the  canal  business  in  both  years  being  much 
smaller  than  usual,  on  account  of  the  prevailing  high  stages  of  the 
river,  which  jx^rmitted  most  of  the  rafts  and  many  boats  to  pass  over 
the  rapids  outside  of  the  canal. 

The  expenses  of  operating  and  care  of  the  Des  Moines  Rapids 
Canal  and  dry  dock  have  been,  during  the  past  year,  $45,161.69,  the 
same  being  provided  for  under  an  indefinite  appropriation  made  by 
act  of  July  5,  1884.  Nominal  repairs  were  made  to  the  loi^ks  and 
buildings.  Dredging  was  carried  on  from  July  2  to  AugiLst  18,  and 
from  October  12  to  Novem})er  7,  1903,  and  from  May  2  to  June  30, 
1904,  and  amounted  to  69,225  cubic  yards,  which  makes  the  aggregate 
taken  from  the  canal  since  June  30,  1878,  1,787,837  cubic  yaiSs. 

The  dry  dock  was  in  constant  use. 

Details  of  canal  and  dry  dock  operations  may  be  found  in  the  report 
of  United  States  Civil  Engineer  M.  Meigs. 

Money  Htateinent. 

July  1,1903,  balance  on  hand  ($1,076.6:^  unexpende<l) $S:U.09 

June30, 1904,  amount  drawn  fniin  Treasury  during  fiscal  year  under  indefi- 
nite appropriation .' 46,  S71. 43 

47, 702.  52 
June  30,  IIKM,  amount  ex|K*nde<l  during  fiei^  year 45, 161.  ♦»9 

July  1 ,  MRM,  Iwlaniv  on  haml  ($,3,538.31  unexpende^l ) 2, 540.  8,3 

July  1, 1904,  outstanding  UabiliUes 1,414.69 
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ABSTRACT  OP  APPROPRIATIONS  AND  ALLOTMENTS. 


By  act  approved — 

Aprfl  30,  1878 

June  18,  1878  (allot- 
ment)   

March  3,  1879 

June  14, 1880 

March  3, 1881,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1882 

June  30, 1883 

June  30, 1884 

July  6,  1884,  expend- 
ed during  fiscal  year 
ending — 

June  30, 1885 

June  30, 1886 

June  30, 1887 

June  30, 1888 

June  30, 1889 

June  30, 1890 


$7, 500. 00 

32, 500. 00 
40,000.00 
30,000.00 


41, 771. 17 
77, 926. 79 
43, 283. 42 


44,506.50 
43. 009. 53 
42, 152. 84 
42, 802. 35 
38, 885. 37 
43, 995. 80 


,  expei 
fiscal  yi 


By  act  approved — 
July  6,  1884 
ed  during 
ending — 

June  30, 1891. 

June  30, 1892. 

June  30, 1893. 

June  30, 1894. 

June  30, 1895. 

June  30, 1896. 

June  30, 1897. 

June  30, 1898. 

June  30, 1899. 

June  30, 1900. 

June  30, 1901 . 

June  30, 1902. 

June  30, 1903. 

June  30, 1904. 


expend- 
year 


$44, 998. 20 
43, 968. 92 
57, 057. 21 
55,356.48 
41, 052. 80 
37, 555. 21 
33,440.54 
38, 504. 95 
35, 118. 85 
39, 120. 73 
48, 595. 91 
41, 805. 50 
40, 623. 37 
45,161.69 


Total  expended.  1,130,694.13 


Expenditures  for  operating  and  care  of  Des  Moines  Rapids  Canal  for  fiscal  year  ending 

June  SOy  1904* 


Month. 


July.... 

Augost 

September 
October . . . 
November 
December. 


1908. 


January.. 
February 
March  ... 

April 

May 

June 


1904. 


Total. 


Office  and  administration. 


Salaries. 


1875.00 
376.00 
875.00 
875.00 
375.00 
375.00 


875.00 
750.00 
875.00 
375.00 
875.00 


4,500.00 


Sup- 
plies. 


S8.80 


109.20 

3.05 

94.00 


6.00 


26.15 


247.20 


Miscel- 
lane- 
ous. 


980.71 


30.71 


Total. 


S875.00 
883.  «0 
375.00 
484.20 
378.05 
469.00 


875.00 
780.71 
381.00 
375.00 
375.00 
26.15 


4,777.91 


Canal  and  locks. 


Labor. 


fl.560.10 
1,525.00 
1.858.59 
1,544.00 
1,708.17 
1,070.43 


1,012.50 
1,052.50 
1,109.82 
1,560.11 
1,482.07 
1,382.76 


16,575.06 


Sup-* 
plies. 


$23.78 
14.94 

132.76 

177.83 
21.69 

112.96 


82.44 
244.98 
17.08 
18.60 
51.18 
6.75 


904.84 


Current 
repairs. 


1181.48 

104.78 

68.49 

57.14 

227.42 

238.05 


113.50 

96.50 

780.28 

744.29 

75.66 

74.19 


2,756.78 


Total. 


91,764.81 
1,644.67 
1,779.84 
1,778.47 
1,962.28 
1,421.44 


1,206.44 
1,393.93 
1,907.18 
2,813.00 
1,606.91 
1,463.70 


20,236.12 


Month. 


July 

August 

September. 

October 

November. 
December . 


1903. 


January . 
February 
March . . . 

April 

May 

June 


1904. 


Total 


Dredging  canal. 


Labor. 


$1,142.97 
639.19 


860.22 
498.91 
150.00 


150.00 

15a  00 

150.00 

1,126.17 

1,466.92 

1,296.20 


7,619.68 


Supplies. 


$679.81 
96.86 
94.45 
476.62 
92.19 
39.59 


54.00 


456.62 
261.15 
225.J4 


2,379.98 


Current 
repairs. 


$84.71 
69.66 
144.37 
183.85 
1,686.64 
596.61 


1,726.57 
1,226.67 
1,806.00 
977.12 
872.77 
1,278.88 


10,148.16 


Total. 


$1,807.49 

807.71 

238.82 

1,610.19 

2,277.64 

786.10 


1,876.57 
1,429.67 
l,468r00 
2,569.81 
2,600.61 
2,795.82 


20,147.66 


Grand 
total. 


$3,946.80 
2,886.18 
2,393.66 
3,772.86 
4,607.97 
2,676.64 


8,469.01 
8,604.81 
8,746.18 
6,247.81 
4,684.76 
4,286.67 


46,16L69 


In  the  column  of  current  repairs  for  dredging  canal  is  included  $4,881.20  for  a  new  tender  and 
$8,861.21  for  two  dump  boats. 
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COMMERCIAL  OTATI8TIC8. 


TVaffic  statnuerU  of  the  Des  Moines  Rapids  CancU  for  the  fiscal  year  ending  June  30,  1904. 


Month. 


1903. 

July 

Augtut 

September 

October 

November 

1904. 

March 

April 

May 

June 

Total 


Boats  up. 


85 
82 
67 
48 
30 


3 
32 
67 
83 


Boats 
down. 


45 
60 
80 
12 
16 


1 

8 

10 

34 


497 


I 


216 


Barges 
up  and 
down. 


21 
31 
81 
20 
9 


3 
10 

5 
28 


158 


Pasen- 
gera. 


13,659 

14,618 

5,661 

1,227 

902 


252 

1,441 

10.833 


47.803 


Merchan- 
dine. 


2.668 
8,867 
2,S40 
450 
1.191 


Grain. 


ButkeU, 

aoo 

8S0 


560 

2.575 
2.194 


15,888 


128 


1,278 


Month. 


July 

August 

September. 
October  ... 
November . 


1903. 


March 
April  . 
Ifay.. 
June.. 


1904. 


Total 


Lumber. 


Put. 
7,000,000 


2,600,000 


9,600.000 


Logs. 


3,400,000 


Laths. 


Number. 


900,000 


3,400,000  900,000 


Shingles. 


Lockage 

atone 

lock. 


Number. 
1,200,000 


2.000,000 


8.200,000 


210 

122 

114 

77 

48 


4 

51 

87 
111 


824 


repoht  of  mr.  m.  meiqs,  u.  8.  civil  enoinbbr. 

United  States  Engineer  Office, 

Keokukf  louxty  July  i,  1904' 

Major:  I  have  the  honor  to  make  the  following  report  on  "  Operatingand  care  of 
the  Des  Moines  RapidH  CanaP'  during  the  fiscal  year  ending  June  30,  1904: 

The  canal  was  closed  for  the  winter  on  Noveinl)er  21,  1903,  and  opened  as  usual. 
April  1,  1904,  being  ojK»n  two  hundre<l  and  thirty-four  days  and  closed  one  hundred 
and  thirty-two  days.  The  stacre  of  water  rangiHl  ununually  high  during  the  whole  of 
the  fiscal  year  and  much  of  the  traffic  passeil  over  the  rapids.  There  has  been  no 
serious  floo<l  in  1904,  though  the  water  reached  a  bauk-iull  stage  in  the  month  of 
April. 

repairs  to  locks. 

Very  few  repairs  have  been  made  or  required  on  the  embankment  or  locks.  In 
the  latter  i)art  of  November  and  earlv  in  December,  1903,  a  small  forct»  was  employed 
to  repair  tne  sluice  walls  at  the  middle  loi'k. 


DREIXUNG   CANAL. 

The  ex|)erience  of  the  past  season  makes  it  increasingly  evi<lent  that  the  present 
dippt»r  drinlge  PfuHnis  is  une<)ual  to  the  task  of  keeping  up  with  the  annual  deposit  in 
the  canal.  Most  of  this^lcposit  comes  from  three  large  creeks  emptying  direi'tly  into 
the  canal  prism,  and  each  year  the  deposit  fn>m  these  creeks  becomes  heavier  as  land 
is  broken  up  along  their  valleys.  The  river  itself,  at  high  waterand  during  floods,  is 
loaded  much  more  heavily  than  fonnerly  with  sediment,  which  settles  as  s<H)n  as  it 
enters  the  still  wat*?r  of  the*  i-anal.  This  year  ( 1904 ),  on  May  25  and  26,  a  severe  storm 
actually  clostnl  with  d^^bris  the  canal  at  the  mouths  of  Prices  and  I^amallees  creeks, 
and  two  months'  dreilging  with  the  PhoenLc,  assisted  by  the  suction  dredge  Jlecla  for 
two  weeks,  failed  to  entirely  remove  the  deposit  brought  in  by  Lamallees  Creek  in 
tiro  dajA    The  sluice  outlet  at  the  mouth  of  Lamalleee  Creek  becomee  choked  with 
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drill  dnrinir  tlM»  mnut  violmt  tionnfl  and  is  therebv  renderMl  inoperative,  bat  in  ordi- 
nary flfMiiij*  it  wnrku  well  and  ban  mvM  tbe  («nai  an  enormous  amount  of  drt*«l|rinff. 
I'n'to  thffnd  of  thifim«w»n  tbi*n*  will  liavt*  litH*n  ilu^  from  tb«*  (Vital  prium  n(«rlv 
2,0iMMMM)  vartif*  nf  d(*|H«iit.  Ifaviiiic  Itins  i«tn*t4*lMi*«*f  tbt*  canal— wbrn*  tlu*rv  in  utifl 
fnirtli'ifnt  ili'ptb  fnr  tiaviiratiiin— untiMirniNl  by  tbr  4ln*«lire.  Kx|H*nni«>iit  bai*0b(ian 
tliMt  a  |in»|M'rly  built  MKtinii  dn'tlai*  «an  lit*  niad<*  to  r«*niovi*  tbt«i*  dt«|KM*itJ«  at  a  inu> 
timi  **i  till*  *^i»t  {\  i^tifiuitr  at  nnt*-tbinl  tli«*  oict )  of  dit^liniiK  by  dip|ii*r  dn««lK«*  and 
tiiuiiitf  ib«*  iiiatrrial  i»iit  into  tbe  rivrr  ordiM-baivinK  it  tbnmirb  tbe  Saiitlunky  iilmiv. 
l*r<ivi^iiiM  fb«Mili|  )h>  iiiailf  for  a  i«ui*tioii  d^^l|^•  tn  take  (*an*  «if  tbin  work.  I  crtiniato 
iti«  n-t  nt  N(K(MM>.  o*iii|tU*te. 

Knuii  July  If  t«t  AutfU"*t  IH  mul  fnmi  (Ki4iU*r  I'J  t4i  NovimiiUt  7,  IMU,  and  from 
Mu>  *J  til  Juur  'M^.  1*.KU«  tbt*  dri'vlp*  Ph*m%\j  ami  tt^mler  /,iiri<i  wen*  employetl  in 
fln^lk'iiitr  tbe  f-aiittl.  From  April  ti  t4i  Muv  7.  lliM,  miction  dn*>il|ie  UrrUt  and  tViider 
M#//<i  Hrn*  alnti  iMiiplnyi^l  rli^aiiinir  out  tbt*  iiioutlm  of  l^«^ii  and  Ijitual It'll*  «*n*rkii 
and  r«*nin\iiii;  ii  d«*|M**it  nf  iiiihl,  tl  fi^«t  d«i*p.  wbicb  oliNtrU(*t«*il  tbe  tlry-^bnk  iratni. 
Tbf  fi»ll«*wiiitf  1"  a  Htatfiiient  of  tbe  aiiiounti*  antl  l«H«lititi«drtHlj(ndduniiK  tbe  pn*«ent 
fincal  \«'ur: 

IW»1» iw  !•  i« er  !•  i«*k iMiliie  yanln. .  15, 747 

AUt\t*  dry-iliH-k  ^tiv do 400 

Vii'Hiity  itf  l*rio-*»  ("n«f'k ilo....  ll.ftM 

Vifiiiit'v  of  Sjiihliuiky lo. . . .  31,  \\St\ 

IWIiiH  >niiinl  Itit'k dt»....  7, (KM 

Alio\e  (fuartl  l(«'k di> 3, 134 

Total do m»,22& 

MAiUl^tB  unoF   AT   UlWm   UH'K. 

Ihiriiiif  tbf  winter  iiiohtbpi  miimderable  rriaum  were  made  t4»  trovi^mment  plant 
ill  tbf  Miai-hini*  fibop  Tbe  follnwing  Imatii  mul  mor«*  or  Itw  work  tbuieon  them: 
V'l'lrfi.-ir.  y.Vo».'r.  '  <mi/  Hhtf,  /.hoii.  sifiUi,  and  htuitf.  New  eiiinnw  wen*  Imilt  ami 
tbe  ir«>ti«<>rk  pn'|iiire«l  fur  a  dn^lite  teii«ler  for  tbe  canal  (t«i  In*  nauK<<l  /r'nirr).  tbe 
bull  ff  uhi«  h  If*  uiitlrr  i-< Hint nirt ion  at  tbe  dr>'  «ltM*k  and  aUmt  fi5  |i«*r  ivnt  finipbed. 
K\t«  iioi\t>  nlti-mtiiini*  and  n*|«uni  men*  iiia«li«  U*  tbe  mai'binery  of  dn*iliri*a  Jirrin  ami 
l%^un  A  iii'w  iKiildiiiir  U«t  <  .Vo.  ^ttf),  iHiilt  at  tbe  dry  dm'k,  wan  enicmed  at  tbe 
Ilia*  biiH'  piliop 

oraaATiKti  imv  imm-k. 

Till*  dry  dtH-k  niai*  in  o|H*ratiiin  tbe  a  bob*  yiar.  I>rpd|{e  Hutmij  n^viveil  beary 
n*|«in*.  «^>n^i»tiiii;  of  nfw  p*puil  welb,  new  tlip|ii*r  liandle,  and  talkinic-  Twi»dnmp 
Uiatfi  •  I  nii'l  /'I  Hvn*  built,  iittlicinir  tbe  in>naork  of  former  dump  Uiatp  \n.  .vand 
.Vii  :*  A  t'Uildiui;  l-«t  •  .V.  ,fK<\,  Irtii  by  1*4  f«*i-t,  aitb  Uiin«'biiiir  anyn.  U»iler.  pump, 
and  fti-atii  ra|**titti».  «Afi  built.  A  dn^ltfr  teniler  (t«i  U*  namc^l  '*>«i<r  i.  H)  fi«i*t  lf»iig 
and  17  till  U«tii.  wAfi  Mill  iin  tbe  fit«H'ki*  at  tb«>  vn*\  i4  tbe  Hnal  yi«r,  alxHit  <ir»  |ier 
ivnt  oiHipli  tol  Tbi*  iMiial  trmlrr  htrm  aan  ilii«*ki*«l  ami  bia\y  n*|iain*  made,  inrlml- 
inir  iii'W  ptvtu.  M«li>«.  b«*ailbli«*k,  aii«l  inianli*.  Smaller  n*pain*  am*  matle  to  tl  f44aiii* 
Uiati*.  1  iIh'iU'i*.  1'  ipiarler  Uiata,  3  dump  Nat  a,  and  I  oal  flat. 

mavrvK. 

A  •letail«'«l  f*urvry  of  tbe  «anal  aai*  iikaib*,  Man-b  31  to  April  4.  UXM;  ajuI  on  April 
'JH.  l^iiM  aftrr  a  i*ti>rni  >.  a  n^iirvrx  map  matle  «if  imrtionp  at  tbe  m«rtitbfi  of  Ijuiialirva 
and  l'ni'«ii  i  n^'kii.  to  »b«>w  tbe  rffivt  of  tbe  nlonn  of  April  'i>VL*tl.  \)»H. 

\Vt^^l<«  and  »bnibU*ry  on  tbe  lanal  emiankment  werp  rut  A  rarba«l  nf  rmabeil 
Miiiir  wan  um^I  !••  purfai'e  tbe  nailn  at  tbe  biwi*r  luek.  A  miall  ferryUat  ithe  Majh 
tl.n.^r  :.  Punk  111  the  upi«*r  le\el  of  tbe  canal  bv  tlie  icv  in  Novem!n*r,  MlCi,  wan  |>uali««l 
t»ut  of  tb**  i-baniH-l  an<l  ptill  lit*  wbrn*  mink.  Ivnt  mit  in  tlie  way  of  tratllc*.  Six  hmmI- 
eU,  fMiuii*  of  «lii«  li  men*  u****!  at  tbi*  \Viirld'»  Fair,  were  prp|anil  at  tbe  lower  lock 
for  tbe  Ijoui«:ana  I'lirrbaik*  Kxptwititin  at  St.  I^Hiia. 

I  liavi*  Iwn  afwinti'il  by  Mr.  J«din  R.  t^r|vnter.  puperintendent:  Mr.  t>.  S.  Willrj» 
clerk;  Mr.  W.  T.  ('bamUTii.  n^^mler.  an«l  Mr.  W.  T.  IHenv,  in»pecior,  wbow 
leva  bavf  U^en  uniformly  «itiWac*ti*ry  ami  effleienL 
Very  na)a!t-tlully,'  your  obedient  wnrant, 

M.  MncMi, 
CWImI  MolA  CShl 
Ifai.  JAa.  U  l.raK. 


2200      SEPOBT  OF  THE  CHIEF  OF  ENQIKeISBS,  U.  8.  ARltt. 


Y4. 

OPERATING  AND  CARE  OF  ILLINOIS  AND  MISSISSIPPI  CANAL  AROUND 
LOWER  RAPIDS  OF  ROCK  RIVER,  AT  MILAN,  ILL. 

During  the  past  fiscal  year  the  canal  was  in  operation  from  July  1 
to  November  20,  1903,  and  from  April  2  to  June  30,  1904,  a  period  of 
two  hundred  and  thirty-two  days,  during  twenty -one  of  whidi  Lock 
87  was  flooded.  There  passed  through  it  997  boats  and  barges,  of  an 
aggregate  tonnage  of  41.601  tons,  carrying  2,621  passengers  and  544 
tons  or  merchandise.  Tne  traffic  was  about  equal  to  that  of  the  pre- 
vious year,  and  will  continue  to  be  small  until  the  coal  mines  are 
reopened. 

Kepairs  to  the  canal  and  its  appurtenances  were  nominal,  except 
that  a  Taintor  gate  was  built  at  the  Mill  Creek  sluiceways.  Some 
dredging  was  performed  in  Rock  River  Pool  at  a  shoal  crossing  near 
HUliers  Islana,  5i  miles  above  Lock  35,  and  deposits  of  sediment  at 
upper  approach  to  Lock  35  and  lower  approach  to  Lock  87  were 
removed.  Several  surveys  were  made,  the  principal  one  being  that  of 
Mill  Creek  and  its  water  shed. 

The  expenses  of  the  fiscal  year  ending  June  30, 1904,  were  $13,198.47, 
the  same  Deing  provided  for  under  act  of  July  5,  1881. 

The  canal  was  in  local  charge  of  Mr.  J.  C.  McElheme,  assistant 
en&ineer. 

There  are  no  outstanding  liabilities. 

Money  statement. 

July  1,  1903,  balance  on  hand tl.06 

June  30,  1904,  amount  drawn  from  Treasury  during  fiscal  year  under 
indefinite  appropriation 13, 588. 94 

13, 590. 00 
June  30,  1904,  amount  expended  during  fiscal  year 13, 198. 47 

July  1,  1904,  Ixalanceon  hand 391.53 


ABSTRACT  OF  ALLOTMENTB. 

By  act  approved  July  5,  1884,  expended  during  fiscal  year  ending — 


June  30, 1895 $225.00 

June  30, 1896 5,309.17 

June  30, 1897 4,752.46 

June30,1898 4,502.39 

June  30, 1899 3,304.92 


June  30, 1901 $4,^)6.18 

June  30, 1902 11,014.93 

June30,1903 11,398.94 

June30,19O4 13,198.47 


June30,1900 6>379.84  T6tal 63,922.30 


AftEWDlX  t — fiEPOttr  OP  ItAJOft  L08K. 
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Summary  of  expenditwres  for  operating  and  care  of  wetAem  section  Illinois  and  Mississippi 

Canal  for  fiscal  year  ending  June  SOy  1904' 


Month. 


July 

August 

September 
October . . . 
November 
December. 


1903. 


Superintend- 
ence, office 
expenfles, 
8upplie8,  en- 
gineering, 
ana  contin- 
gencies. 


Operating 

and  care 

locks  and 

bridges. 


Repairs. 


Dredging. 


Survey 

Mill 

Creelc. 


Total. 


January.. 
February 
March  ... 

April 

Miiy 

June 


Total. 


19ai. 


SI.  80 


17.25 
40.03 


78.31 
115.91 

42. 7« 
320.29 
101.03 
340.44 


$312.06 
295.00 
295.00 
673.33 
245.00 


245.00 
245.00 
252.00 
295.00 
295.00 
295.00 


$381.90 
941.51 
990.61 


25.00 


10.65 


35.  K8 
602.66 


1,057.34 


3,347.39  '   2,988.21 


$1,750.00 

698.94 

1,146.52 


!••• 
!••• 


180.50 
738.62 
846.80 


$188.00' 
858.65 
8.00 


$813.36 

2,426.90 

1,930.45 

2,727.71 

285.08 


848.81 
498.91 
664.06 
748.79 
1,170.53 
2,064.40 


5,905.88 


499.65 


18,198.47 


COMMERCIAL  STATISTTICS. 


Traffic  statement  of  western  section  of  Illinois  and  Mississippi  Canal  for  the  fiscal  year 

ending  June  30^  1904- 


Month. 


1903. 

July 

August , 

September , 

October 

November 

1904. 

April 

May 

June 

Total 


Steamers. 


Number.      Tons 


109 
74 
56 

168 
75 


47 

81 

121 


731 


919 

653 

1,050 

3,83-1 

1,706 


2,126 
1,836 
3,116 


15,239 


Barges. 


Number. 


5 

3 

19 

87 

53 


40 
16 
43 


266 


Tons. 


220 

103 

1,273 

8,216 

4,626 


2,936 
1,535 
7.390 


26,299 


Number 
of  pas- 
sengers. 


800 
457 
174 
311 
78 


121 
322 
368 


2,621 


TODBOf 
freight 


15 


98 

209 

68 


22 
57 
46 


510 


LockageB 

at  three 

locks. 


242 
182 

78 
266 
159 


98 
166 
221 


1,847 


Statement  shomng  amounts  dredged  from  canal  and  approaches. 


Location. 


Below  Lock  37 

Above  Iak'V.  W-) 

Blossonibuiy  LandinK 

Rock  RivtT  P(H)1,  liilliers  Island 

Total 


During 
year. 


Cubic  yard$, 
18,104 
1,566 


5,830 
25,500 


Total  to 
date. 


Cubic  yanU. 

51,392 

3,701 

5,000 

5,830 

65,926 


2202      BBPOBT  OF  THS  OHISF  OF  BKaUTKEBSi  U,  8.  ABMY. 


Y5. 

OPERATING  AND  CARE  OF  GALENA  RIVER  IMPROVEMENT,  ILLINOIS. 

During  the  past  fiscal  year  the  lock  was  open  to  navigation  from 
July  1  to  November  18,  1903,  and  from  Ai)rU  12  to  June  30,  1904,  a 
penod  of  two  hundred  and  twenty  days,  during  one  hundred  and  three 
of  which  the  lock  was  flooded  by  high  water.  There  passed  through 
it  1,514  boats  and  barges,  carrying  7,538  passengers  and  2,040  tons  of 
merchandise.  The  traffic,  although  very  small,  was  about  double  that 
of  the  previous  year. 

Small  repairs  were  made  to  lock,  dam,  and  grounds,  and  a  deposit  of 
mud  w^  removed  from  the  upper  entrance  and  chamber  of  Iock. 

A  survey  of  the  entire  improvement  was  made  in  June,  1904,  show- 
ing necessary  dredging  to  the  amount  of  61,432  cubic  yards,  to  restore 
a  3-foot  graae  above  the  lock  and  4  feet  in  Harris  Slough.  Although 
no  dredging  has  been  done  during  the  past  year,  the  condition  of  the 
improvement  as  regards  deposits  appears  to  be  much  better  than  a 
year  ago. 

The  improvement  was  in  local  charge  of  Mr.  J.  C.  McEllheme, 
assistant  engineer. 

The  expenses  of  the  fiscal  year  ending  June  30, 1904,  were  $2,916.49, 
the  same  oeing  provided  for  under  act  of  July  5, 1884. 

There  are  no  outstanding  liabilities. 

Money  statement. 

Jaly  1,  1903,  balance  on  hand  ($1,062.73  unexpended) 9212.73 

Jane  30,  1904,  amount  drawn  rrom  Treasury  during  fiscal  year  under  in- 
definite appropriation 3, 050. 00 

3, 262.  73 
June  80,  1904,  amount  expended  during  fiscal  year 2, 916. 49 

July  1,  1904,  balance  on  hand  ($3,08;^.  51  unexi)ended) 346. 24 


ABHTRACT  OF   APPROPRIATIONS   AND   ALLOTMENTS. 

By  act  approved — 

Sei>teml>cr  19,  ISiH),  purchase  of  improvement $100,000.00 

Julv  5,  1884,  ox|)i*n(leil  during  liK^at  vcar  ending — 

'June  30,  181W \ 635.68 

June  30,  189r> 6,(XK).00 

June  .SO,  189e> 3,40^>.00 

JuiU'.'W,  18t)7 8,588.1^) 

Junc.*^),  1898 5,890.05 

June  30,  18*)9 3,226.87 

June;W,  HKH) 8,760.94 

June.'W,  \\m 12,077.01 

Juno  30,  VXYl 9,166.68 

June30,  UK)3 2,937.27 

Jime30,  1904 2,916.49 

Total 163,689.19 


APPENDIX  Y — BEPOBT  OF  MAJOR  LUSE. 
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Summary  of  expenditures  for  operating  and  care  of  Galena  River  improvement  for  fiscal 

year  ending  June  SO,  1904. 


Superintend- 
ence, office 

expezises,  in- 
cidental re- 

pairsand  con- 
tingencies. 

Operating. 

Repairs. 

Month. 

Labor. 

$160.00 
160.00 
160.00 

Supplies. 

Total. 

1903. 
July 

$160.00 

AiurriBt  .    , ,  ,  _ ,                   

$57.00 

217.00 

SeDtember 

$27.03 

187.08 

October 

r22.07 

22.07 

November 

160.00 
820.00 

120.00 
120.00 
149.33 
160.00 
160.00 
160.00 

162.76 
824.73 

312. 76 

December 

644.73 

1904. 
January 

120.00 

February 

28.77 

148.77 

M[Arph 

1.83 

4.99 

200.00 

7.99 

151.16 

April 

125.00 

289.99 

May 

860.00 

Tn^ie ,...,.  r  T 

135.00 

802.99 

Total 

271.81 

1,829.33 

60.84 

764.51 

2,916.49 

CX)MMERCIAL  STATISTIGB. 


Traffic  statement  of  the  Galena  River  improvement  for  iJie  fiscal  year  ending  June  SO,  1904. 


Month. 


1903. 

July 

August 

September 

October 

November 

1904. 

April 

May 

June 

Total 


Boats  up 

and 

down. 

Passen- 

Merchan- 

gers. 

dise. 

Tons. 

196 

1,214 

54 

207 

1,184 

100 

206 

1,079 

168 

200 

613 

561 

75 

250 

2 

63 

136 

260 

194 

706 

635 

386 

2,357 

368 

1,514 

7,638 

2,038 

Lock- 
ages. 


68 

161 

99 


86 


18 

50 

109 


621 


Y  6. 

IMPROVEMENT  OF  HARBOR  AT  LA  CROSSE,  WISCONSIN. 

No  work  was  done  under  the  above  beading  during  tbe  past  year. 

July  1,  1903,  l)alance  unexpen(le<i $1,964.35 

July  1 ,  19()4,  balance  unexpemied 1, 964. 35 

ABSTRACT  OF   APPROPRIATIONS. 

By  act  approved — 

June  3,  1896  (allotment) $5,000 

March  3,  1899 12,000 

Total 17,000 


2204      REFOBT  OF  THE  CHIEF  OF  ENQIKEEB8,  U.  8.  ABMT. 


Y7. 

PRELIMINARY  EXAMINATION  OF  INNER  HARBOR  AT  LAKE  CITY, 

MINNESOTA. 

[Printed  in  House  Doc.  Mo.  182,  Fifty-eighth  Congieai,  aeoond  Beaixm,] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  /,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  Julj  10, 
1902,  by  Maj.  C.  McD.  Townsend,  Corps  of  Engineers,  on  preliminary 
examination  of  inner  harbor  at  Lake  City,  Minn.,  with  a  view  to 
securing  a  harbor  of  refuge.  This  examination  has  been  made  in 
pursuance  of  a  requirement  in  the  river  and  harbor  act  approved  Jane 
13,  1902,  and  Major  Townsend  is  of  the  opinion,  concurred  in  by  the 
division  engineer,  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engineers,  that 
the  improvement  of  the  locality  as  proposed  is  not  desirable. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harlx)rs,  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and  for  reasons  given  in  its  report  of  January  8,  1903, 
the  Board  states  that  it  is  not  desirable  for  the  United  States  to  under- 
take this  improvement. 
I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gn^LESFiE, 
Brig.  Gen.,  Chief  of  Engineers^  U.  S.  Army. 
Hon.  EuHU  Root, 

Secretary  of  War. 


REPORT  of  maj.  C.  m'd.  TOWNSEND,  CORPS  OF   ENGINEERS. 

United  Statks  Engineer  Office, 

Rork  Is/am/,  III.,  July  10,  1902. 

General:  Tho  river  and  harbor  act  of  Juno  13,  1902,  provides  for 
a  preliminary  examination  of  "inner  harbor  at  Lake  City  [Minn.], 
with  a  view  to  securing  a  harl)or  of  refuge.'' 

The  so-called  inner  har]>or  is  a  pond  situated  in  the  point  of  land 
that  extends  into  Lake  Pepin  at  Lake  City,  as  is  shown  on  accompany- 
ing map.^  The  area  of  this  pond  is  about  520,(K)0  s(iuare  feet,  and  at 
low  stages  of  the  river  it  is  mostly  swamp.  To  dreage  this  to  a  suit- 
able depth,  say  6  feet  at  low  water,  would  necessitate  the  n»moval  of 
a]x)ut  140,000  cubic  yards  of  material,  and  it  would  also  Ik*  necessary, 
in  order  to  complete*  the  work,  to  cut  a  sufficiently  wide  passage  into 
this  pond  from  the  outer  harbor.  As  this  ix)nd  is  at  present  in  no  way 
a  part  of  or  tri!)utary  to  the  river  it  would  prolwibly  be  obligatory  on 
the  part  of  the  Tnitod  States  to  purchase  the  swamp  and  thesurn>und- 
ing  ground  if  any  improvement  should  Ik^  undertaken.  It  is  therefore 
evident  that  the  cost  of  the  improvement,  as  well  as  its  maintenance, 
would  be  considerable. 

o  Not  printed. 


APPKKDIZ   Y — RKP«>RT  OP  MAJOB   LU8K.  8206 

Lftko  City  haM  aUmt  3«<M)i>  inhahitanU<«  and  itM  lotnl  rivor  c*ominort*o 
IH  Minall.  All  iniHT  ImrlMtr  would  iNMietit  n  fow  firms  hy  <MmMiii^th«'in 
to  nnn-urp  luinlH*r  hy  rivrr  inMoacl  of  by  mil,  an<l  savo  tlinvWy  tho 
dini*rfMi«*o  in  friMj^ht  cmi  alNitit  1jmn)JNn»  fiM*t  of  liinilNT.  Stirh  u  liarlnir 
would  In*  a  Innhi  la  |>l(*a^un»  launrhon  aiul  skiffH,  and  also  in  tlir  littlo 
forrylNmt  whirh  irarrirs  annually  U>  various  {xiints  on  tlio  laki*  alMuit 
24JMHI  im^M^n^rors,  12JNM»  ti^nnis,  him»  tons  of  fn»ijrht,  and  Tmhi  h<*ad  of 
cattli'.  Tho  f<*rrvlioat  would  land  in  the  innor  harlMir  and  n^niain  th«*ro 
ovomij^ht.  In  mi  doinif  sho  would  not  find  tlio  <»fr<M*t  of  winds,  which 
now  <*oni|M*l  lirr  in  lanucui  one  Mv  or  the  othor  of  th«'  |)oint,  a4*4*ord- 
inff  to  thrir  dinvtion. 

Th«*n*  is  alnmdy  a  harUir  of  n*fu^o  at  l^ko  City  which  is  a  lienofit 
to  th«*  thnm^h  navipilion  of  th«*  river  a>  well  as  to  KnuI  (*omint*rro. 
Tho  inner  htirlNir  would  Im»  of  mi  us«»  to  thmu^di  navi^tion.     'Ilio 

r»n*s<*nt  liarlMir  i*«  made  safe  hy  a  pier  huilt  l>y  tin*  TnitcHl  States  in 
8hT.  Thin  pier  is  hTI  fe«*t  km^  ami  (*<ist  $2'>Jnhi.  It  ha^  oci^asionally 
hap|ien«Ml  that  in  time  of  Monn,  when  rafts  have  sought  thia  harlN>r 
for  safety,  its  un^a  wan  insutiieient  to  also  aiviKunuMtate  the  ferrylHiat 
and  other  enift;  hut  the  n*nuHiy  for  this  wouM  In«  to  len^hen  tho  pier 
alM)ut  "J*^^  tiH*i^  whirh  «Miukt  iNMhuie  at  eom{mratively  small  oximmisi*. 

In  view  of  the  small  (*ommereial  intert*sts  to  In*  lionetitiHl  hv  tho 
inner  harlior  at  I^ke  I'ity,  this  e\iM*nsive  work  is  not,  in  my  opinion* 
advisiiM(\  and  I  tlo  not  nNNimmeiHl  any  further  surveys  or  estimate. 
Verv  n^iNTtfullv,  vour  tdanlient  M'r\'ant. 

(\  M<I>.  TowNsp.xii, 
Brijr.  (len.  (t.  L.  (tii.LK^i'iK, 

i  'h  *y  f  nf  A/I */ ih«  f  Tf^  I  .   N.   *  I • 

(Throujjh  the  I>ivi**ioii  Kn^'ineer.) 


,nf«l  hii|iif«t-inriil  ) 

OrnrK  I)ivision  KMiiNKKK,  Noktiiwkht  Division, 

Kivsportfiilly  forwanled  to  the  Chief  of  Knjfineers. 

I  roni-iir  in  tht*  opinion  expn^sMMl  hy  the  ojlitvr  in  rliarp*  that  tho 
hnpn>vi*nieiit  <if  inner  harltor  nt  lAke  (*ity,  Minn.,  with  a  view  to 
MHnirin^  a  harlMir  «»f  n*fu^\  is  not  advi*4ahh*. 

().  II.  Kknst. 

I>n*9MttPU  Kntjifttt'T  ynrthwtitt  /PirtJfiim, 

jSroin*!  Ilitt«>t«rmrul  ] 

OrncK  CiiiKF  or  Knuinrkkm,  W  S.  Akmy. 

AutfUMt  /.#.  !fK>ii, 

Res|¥H*tfully  n»fernMl  to  the  lloanl  <if  Knjfinwr*  f«»r  Kiver*  iind  liar- 
l»irs  r«>n<*titutisl  hy  SiHM-ial  <  )rder'«,  X<».  'il,  llejid«|uartep»,  Coq>s  of 
Enifineer-,  i-iirrent  M«rie«»,  for  ron'*i«h*ration  and  MMtHiimendation,  ns 
riHiiiired  h\  -MN'tion  \\  of  tin*  act  of  June  |:i,  VM^l, 

Tilt*  lit  eom|ianyin^  |ia|M*rs  an*  inrh»<M*<i  for  the  information  of  the 
Ifcianl. 

A.  Maikkn/jk, 
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[Third  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  January  8^  1903. 

Respectfully  returned  to  the  Chief  of  Enffineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  Major  Townsend  on  the  preliminary  examination  of 
inner  harbor  at  Lake  City,  Minn.,  with  a  view  to  securing  a  harbor  of 
refuge,  the  indorsement  of  the  division  engineer,  and  letters  from 
interested  parties. 

An  exterior  harbor  now  exists  at  Lake  City  which  is  of  almost  suflS- 
cient  capacity  to  meet  present  demands;  a  small  extension  of  the  pier 
would  supply  the  deficiency.  This  harbor  is  of  benefit  to  through 
navigation  as  well  as  local  commerce.  The  construction  of  an  adSi- 
tionai  ''inner  harbor"  would  benefit  local  and  not  general  commerce, 
and  would  probably  involve  serious  questions  of  property  rights. 

The  Board  is  compelled  to  believe  that  it  is  not  aesirable  that  the 
United  States  shoula  undertake  this  improvement. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers^ 

Senior  Member  Present. 


Y8. 

PRELIMINARY    EXAMINATION  AND  SURVEY  OF   MISSISSIPPI  RIVER 

AT  MOLINE,  ILLINOIS. 

[Printed  in  House  Doc.  No.  397,  Fifty-eighth  Congresn,  oecond  scnion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Janua/ry  5,  lOOJi,. 

Sir:  I  have  the  honor  to  submit  herewith  reports  dated  August  22, 
1902,  and  March  20,  1903,  with  map,«  hy  Ma].  C.  McD.  Townsend, 
C!orps  of  Engfineers,  on  preliminary  exammation  and  survey,  respect- 
ively, of  the  Mississippi  River  at  Moline,  111.,  with  a  view  to  the  con- 
struction of  a  lock,  made  in  pursuance  of  a  requirement  in  the  river 
and  harbor  act  approved  June  13,  1902. 

Major  Townsend  considers  the  city  of  Moline  of  sufficient  commer- 
cial importance  to  justify  the  proposed  improvement  if  it  can  be  made 
at  reasonable  expense,  and  a  survey  with  plan  and  estimate  was  ordered 
accordingly.  The  project  proposed  by  him  contemplates  the  excava- 
tion of  a  channel  250  feet  wide  with  a  depth  of  4  feet  at  low  water, 
from  the  city  of  Moline  to  the  head  of  the  so-called  arsenal  dike  above 
the  city  and  a  similar  channel  connecting  with  the  main  river  by  means 
of  a  lock  and  dam  at  the  foot  of  Benhams  Island  opposite  the  citv,  the 
estimated  cost  of  the  work  being  ^86,000,  and  $10,000  annually  for 
operation,  care,  and  maintenance. 

These  repoita  have  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the 

a  Not  reprinted;  printed  in  House  Doc.  No.  397,  Fifty-eighth  CongreeB,  eeoond 
session. 
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abovo-uiontion<Hl  a4*t,  and  atti^ntion  is  invited  to  its  ro|M>rt*«  in  indorw- 
nirnts  (latiHl  (>i*lol>or  14,  U^>2.  and  I>«T4*nifN*r  21,  1SHI3.  1  roniMir  in 
the  (»nini(>n  of  the  Koard  as  oxpn^sH4*d  in  its  latt«*r  n*|M>rt,  and  lN'lirv«' 
that  It  in  di»siral>Io  for  the  TnitiHl  States  to  <*onstnu*t  a  ItK'k  in  tho 
MisHi.ininpi  Uivor  at  Moline,  III.,  in  ii^^nrral  mvordann*  with  th<'  plan 
of  tin*  (li^lrirt  «>!li(M*r,  and  with  surli  rhan^»^  in  tli^tails  as  may  M*cn\ 
d€«sini)>li*  :it  tin*  tiinr  of  ronstnirtion. 

V«TV  nvsiHi'tfullv,  vour  oiNMlirnt  S4*rvant, 

(i.   Is.  (tlU.RMriK, 

//r/;/.  //V/j.,  (*h!tftff  Kngintrr^y  l\  S,  Army. 

Hon.  KiJiir  KcMxr, 

S*«'r't*iry  iff  War, 


rRKMMIN'AKY    KXAMIN'ATION   OP   MIHSIHSII*!*!    KIVKR  AT  MOIJNK,  I1J«. 

rxiTKii  Statkj*  Kn'OINKKK  <)Kn<'K, 

(iRNKiiAi.:  Tho  rivorand  harlMirai-t  of  .Inno  l.H,  VMf^^  provide-  for 
a  pri*liininiiry  examination  <»f  .Mir«<4i>sipt)i  Itivrr  at  Molino,  III.,  '*with 
a  \\rw  to  tli«*  4*«)n>t ruction  of  a  hvk.**  in  <*oniplianfn*  with  inntnirtions 
containiHi  in  your  lottor  «>f  Juno  :f!i,  VM^^  I  havt*  tho  honor  to  sulnuit 
th«*  follow  in^  n*|Mirt  thrrtHm: 

A  pri'litninary  t*xaniinuti<m  of  **Molino  City  Ilarlmr,  Illinois,**  was 
mad<'  li\  Maj.  (now  Col.)  A.  Mark«*n/.i«*,  (*orp?«of  Kn^noors,  in  IsK^, 
aspro\iiii^l  for  l»y  rivor  anil  liarlior  art  of  Auiifust  11,  Ihss.  Major 
Mark«M)/ir*s  ri)ni*luHi(in*4  nt  that  timo  won*  that 

\Vlii!i'  tti«<l«-«iraliiiitv  of  «|pM«l  atiil  miivmit'iil  harlMirmt  Moline,  iiil  In*  pnta-t^vhlo 
til  li«\i*<'iii*  lit  n-«j«iiijif>l«<  «>\|i«*ii^*.  niiif4  U*  A«*kii<i«liilK«<«|.  tin*  i*iionii(MiNciwt  whirh 
wiKilil  utifiiil  tlt<*  o>iiiitni>-ti«iii  lit  A  luuiMir  at  Iho  Immliiy  |ini|«MM  mm\  tho  Aiiiinvu-h 

til  UmiI  nt  t)ir  |ii««f>t  -tiiir«-«<i(  viairr,  1«««U  iiii*  U*  llM*f^iiirliiiiion  tluit  tht*  M«*liiir  City 
llarU.r  in  tint  iiii»rlliv  <t(  iiiipnivt*iiifnl  h>  flu*  <tftM*nil  <ffiv«*nitni«nt. 

Tlir  nuilt4*r  H1I-*  dnipjM'd  for  tho  timo,  and  no  survoy  was  ma<io. 
Tlio  r«*|Mirt  nil  tlii<«rXHmuiatii»n,  ifthioh  wan  n*n<ionM{  I)i*(*«»iiilN*r  7,  lv%8, 
may  In>  foinnl  in  tin*  Ko|M>rt  of  tho  l*hiof  t»f  Kn^inoors  for  1^^S^  |)apw 
1771  17^1.  A  HiTond  pndiminary  oxamination,  onioriMt  hy  rivor  and 
harlMif  art  of  .luly  Ki,  lS!»:f«  wan  mado.  and  ro|M)rtod  cm  hy  Major 
Ma4'krn/it*,  No\«>ni)N*r  7,  lM*:f.     IIo  ^tato*.  that 

WInIr  thi*  n*  k  fxcmvatimi  n*iviilly  <*«rn«^l  «miI.  tiinlrr  llir  ilirr«*(iiiii  nf  thi-  oitii* 
nuuiiUiit  ••(  titi*  KiH  k  Nlaml  Arwiul.  n*>ili^'«^  fiitiiM*«lial  tin*  f«iniH*ri«1iiiiiitfl*  nf  mvil. 
It  rtill  n'liiAinn  iii\  ••|iiiiiiiii  that  thr  o»t  of  vmrk  iii^-m«ry  fi»r  n»iii|ili*tiriA;  Mtc-li  a 
rhaiiif  I  I-  if«t  jii-titl«i|  h\  th«*  inti*rtwU  of  iuiviimtH>n  inv«»lvf«l. 

Tho  alx>vo  n^pitrt  i««  puMir*hod  in  lto|Mirt  of  tho  Chiof  of  Kn^in«*«*n« 

for  I  ^M,  iw^ri'-  '.'u':i:;  :n:*4. 

Till*  riMiMit  i*\ton'*ioii  hy  tho  Ordnanov*  IV|iartniont,  Tnitod  Statos 
Anu\.«»f  lh«>  liifi^itudiiial  wator-|M>wortlam  running  uprivor  from  tho 
hoaii  «>f  UiN-k  NtantI  («hown  on  tho  ac*«*«iiii|mnyin^  map ')  has  rri*atod  a 
naviiralilo  immiJ  In  front  of  Mcdino  and  oliviatos  tho  noc*<*sHity  of  nuich 
of  tho  riM  k  r\i*:ivation,  whirh  was  tho  ohiof  fai*tor  in  tho  <*t*timato  of 
cost  in  tho  plauH  riin*«ifionM|  in  formor  y«*ars. 

*Tlitt  only  itiai*  |iriiit«^l  liriwitli  ia  uiu*  tliat  mwHupanM  the  rv|iuit  «*Q  Mtrrvy. 
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This  pool  connects  with  the  main  river  above  the  dam,  but  it  is 
deemed  probable  that  considerable  dredging  of  mud  and  sand  and  pos- 
sibly some  rook  excavation  may  be  necessary  at  the  head  of  the  pool 
to  afford  a  navigable  entrance  to  Moline  Harbor. 

The  following  extracts  from  a  memorial  from  the  business  men  and 
citizens  of  Mohne  to  Congressman  George  W.  Prince,  calling  attention 
to  the  need  of  a  suitable  harbor  at  Mohne,  give  information  concern- 
ing the  commercial  importance  of  the  city. 

The  water  between  the  river  front  of  this  place  and  the  navigable  channel  of  the 
river  has  heretofore  been  too  shallow  to  allow  the  landing  of  boAts,  and,  as  the  bed 
of  the  river  between  those  points  is  of  solid  stone,  the  water  could  be  artificially 
deepened  only  by  the  removal  of  this  stone  at  such  great  expense  as  to  render  the 
undertaking  impracticable.  Moreover,  the  position  of  the  Government  ( water  power) 
wing  dam  between  the  city  and  the  main  channel  has  made  access  by  water  both 
indirecrt  and  inconvenient.  Such  conditions,  however,  have  been  recently  changed 
by  the  Government  completing  the  extension  of  that  dam  some  S,000  feet  apetream 
to  a  i)oint  al)ove  the  upper  limits  of  the  city,  and  while  the  latter  is  now  more  com- 
pletely cut  off  from  direct  access  to  the  channel,  yet  the  dam  has  forme<l  between 
itself  and  the  Illinois  shore  a  navi^ble  canal  or  pool,  and  has  permanently  raised 
the  low-water  level  in  front  of  the  city  about  4  feet.  This  canal,  opening  at  its  upper 
end  directly  into  the  main  river,  extc^nds  downstream  along  our  river  front  and  along 
both  sides  of  the  upper  end  of  the  island  of  Ro<!k  Island  to  the  water-power  dams 
between  that  island  and  the  Illinois  shore  and  Benhams  Island. 

Under  the  present  conditions  it  is  entirely  feasible,  at  a  ver>'  moderate  expense,  to 
provide  a  deep  and  commodious  harbor  for  this  city,  as  well  as  one  for  the  island  of 
Kock  Island,  and  at  the  same  time  make  the  navigation  of  the  lower  part  of  the 
Rock  Island  Rapids  easy  and  safe.  To  accomplish  these  things  it  is  proposed  that 
the  Government  build  and  operate  a  steamboat  lock  in  the  existing  dam  between 
the  island  of  Rock  Island  and  Benhams  Island,  so  that  steamboats  and  other  craft 
mav  pass  from  the  main  river  into  the  lower  end  of  the  canal,  and  vice  versa.  No 
locfe  will  \ye  required  at  its  upper  end,  since  it  opens  at  the  same  level  directly  into 
the  main  river.  Slack-water  navi^tion  will  then  l)e  possible  throughout  the  entire 
len^h  of  the  canal,  both  in  ascending  and  descending  the  river,  and  boats  can  thus 
avoid  the  swiftest  and  most  daneerous  part  of  the  rapids,  and  can  easily  and  safely 
land  at  the  shores  of  Rock  Island  Arsenal  and  at  this  city. 

This  improvement  would  also,  upon  completion  of  "the  Illinois  and  MissiKsippi 
Canal,  give  a  din*ct  water  coiiiinunication  with  the  Great  I^akes  and  eastern  tide- 
water, and  penult  the  canal  lK)atH  and  barges  to  reach  Moline  without  difiiculty 
inasmuch  as  that  fmrt  of  the  Mississippi  River  In'twccn  the  mouth  of  the  canal  anft 
the  pro|K>s(Hl  lock — about  6  miles — can  Ik?  easily  navigate<l.  This  should  result  in  a 
pronounced  gain  to  the  canal  tonnage. 

Without  a  harl^>r,  .Moline  is  dcprivcMl  of  the  l)enefits  of  cheap  water  trans|x»rta- 
tioii.  This  deprivation  is  the  rnort*  severely  felt  U'cause  Moline  is  a  gn*at  manu- 
facturing center — in  fact,  the  gn-atest  on  the  Mississippi  River  iKJtwwn  St.  I>onis  an<l 
St.  Paul — HM'eiving  and  shipping  over  ♦iOO.OOO  tons  of  freight  jht  year.  Its  finish(*d 
products,  like  the  raw  material  use<l,  are  mostly  heavy  and  hulkv  articles  well 
adapte<l  to  water  transportation  an<l  such  as  would  stu-uri'  low-freight  clianr*»s.  With 
a  harbor  of  the  kintl  propostnl,  lK»ats  and  barjres  could  l>e  unloade<l  an<l  loa<l(Hl 
directly  at  the  pn^inises  of  most  of  the  large  factories,  thus  re<lucing  the  cost  of  han- 
dling? freight  to  a  minimum. 

Water  communication  with  the  Atlantic  and  (lulf  m*al)oards  would  facilitate  the 
distribution  of  the  city's  pHwlucts  and  promote  its  ex|)ort  trade;  it  wouid  jrive  an 
im|)etU8  to  the  citv's  industries  and  the  lH»netits  wouM  1k^  diffuRsl  to  the  in>n  and 
coal  mines  of  the  f^.«»t  and  to  the  forests  of  the  North  and  to  the  South,  the  jm-at 
sources  of  the  raw  material  use<l. 

The  proi>osiHi  improvement  will  also  jrive  a  <h»ep,  convenient,  and  comnuxlious 
harbor  to  the  island  of  R<H'k  Island,  uj)on  which  is  situatecl  the  R<H*k  Island  .\rs*Mial. 
Boats  and  bar>rt\»*  can  then  1h»  unloadetl  and  loa<lnl  at  places  on  the  shores  of  the 
island  near  the  shops  and  warehouses,  and  heavy  ordnaiuv,  st«»rt»s,  ami  material  can 
bt»  shipiRHl  by  all-water  routes  to  and  from  the  eastern  and  southern  w^alxmnls. 

The  plan  of  improvement  offers  no  engineering  diHicultii»s,  an<l  is  n*^inliil  as 

entirely  practicable  bv  thosi»  skilled  in  such  matters.     It  hiL*«  the  approliation  ai  the 

river  transjMjrtation  interests,  in&<mm(*h  as  its  execution  w(»uld  work  a  |H»rmanent 

improvement  of  navigatitm  as  well  as  open  a  lai^*  industrial  and  shipping  jiort  to 

river  tiaific. 
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Till*  <tiit«-t  U*ni*lltii  U>l4»<lt*rivt9il  (muitlu*  iiii|ini%riiu*iil  may  U>  hrirHy  mitiiiiiariii^l 

I.  A  -tnU*  anil  n»nvi*ni«*nt  hiirlinr  for  Molim*. 

II  A  «Mfi>iiii<l  «-«»iivriiiwit  liarUtr  f^r  ihr  IC<M*k  l«laii«l  An«>ruil. 

III  TIh- i*liiiiiiiAti«in  «•(  tlu*  IttwiT  tvirt  of  tli«*  \itn\  Ulati*!  Itji|»i«iit  ah  a  himlnuiii* 
til  thi'  iiM\ikMtitui  i>f  till'  MiM>iw>i|ipi  Ki\t'r. 

IV  \ii  iiii-n'aM^I  tiiiiiiairi*  ••(  rivrr  nii«l  tunal  Hhipiun);. 

'nH'riii;ini<«*ni  whuiii  wv  liavv  oiiwulU^I  (i«titiiati*  tlint  tin*  iiti|in>v<*iiM*nt  wimM  n«it 
aU*nt  ^K.'.  mm 

Tlir  <'(»ti**tru4*ti«Mi  of  11  l(N*k  at  lii^iiliiiiiis  NliiiuK  ».*«  |)ni|MiM*4i«  uoiilil 
|in»li:il»l\  In*  iiion*  I'OHtly  than  h  r«%tiiiiat«Hi  in  (In*  ni<*innrial.  It  wouM 
«N*riipy  till'  sito  of  ono  «»f  tiu«  liM*k*«  of  a  lat«*nil  «*unal  n*(|iiirtM|  to  mit 
nionnt  \\iv  UiN-k  I^liiml  l{jipi(i««.  if  tin*  roiinni*n-4*  «>f  tin*  riv«*r  «*vi'r 
lN»ri»ni«'«  ^^iitlirirntly  ^n*at  t4»  justify  tin*  ri>n^ini«*tion  <»f  surh  a  ranaU 
aiitl  -lioiilil  lit  IrH^t  Inn  I*  tliiMritn(*ii*«i(»n««of  tin*  lti«'k?«  of  tin*  !>!*•«  Moines 
Katii<U  Canul.  \  i/.  l\'**^  ft*t*t  in  Ini^li  Ky  m»  fri't  in  wiillh. 

Tin*  riMi^u?*  fi»r  W^ni  jfivr.**  Mitliiu*  a  |N>piihitiofi  of  17/J4^.  Thrro 
W4*ri*  l.*i«»  fai-toii*'-,  with  a  roinhiiitMl  (iinital  of  tll.lL'i!.NH4.  Tho  rost 
of  ni»ti>ri:iU  um-^I  in  inaiiiifarlnn*  hil*«  ^v.t'i"^.*.*!  K  and  tin*  valut*  of  tin* 
pr«Mliii't«<  #rj,.*»M^lh!.  Pnrin):  tin*  ynir  t*ntlin^'.lun«*  lUt.  l*.*«»i\thi*  ton- 
uii*:v  of  till*  nianiifarinn***  n*«*i*ivi*4l  aii<l  ^«hip|M*«l  hy  rail  hy  ihr  loading 
fa<*iori«'H  w)i<»  iipproxiinatrly  .%in).inni  ton**«  Hhich  wouM  pmliaMy  In* 
inrrniM^il  to  Iioojhn)  tofi*«  ha«l  it  lN*rn  pnu'tiraliji*  t^i  MH*iin*  arcnratt* 
ti^nn*^  fr«iin  Hiiml|  maiuifaiinrin^  (*on(*«*rii^. 

Miilini'  io  r«»ii«*iiirri*4i  a  rity  of  **ii||irii*iit  tHiinnn*rrial  itn|Mirtanri*  to 
jnntifx  till*  ron**trn«*t ion  «>f  a  navipthh*  «*<innivtion  lN*twi*i*n  it**  harlMir 
anil  tin*  Mi'«'«i<»Nippi  Kivrr«  if  it  i*an  In*  ohiaiiHNi  at  n'aMinahh*  «*X|M*nM*« 
anil  a  -iir\i*y  for  tin*  puriMiM*  of  ti«*t<*rininin^'  thf  «-<wt  i>f  making  Mirli 
amtini'ition  i-*  n*^|NTtfnIly  n*«'oniiiirnil«*<l. 

If  lh«'  **iir\<'\  i-  ina<l(*  an  ail«itint*nt  of  ^*i4NI  from  tin*  ai-t  appnivinl 
•liitH*  l.'l.  r*<>*.',  will  In*  ri*t|uin*tl. 

N'rrv  n*HiN*<'tfullv.  vi»iir  i»lN-diriit  M*rvant. 

i\   Mrl).  ToWNHKMK 

Kri^'.  <irii.  (i.  li.  (■ii.i.KsriK, 

(Thnui^h  tin*  l>ivi.*%ii>n  Kn;rin<'«*r.) 

\T\T*\  tn<liiff»-Bimt  J 

Ornii:  I>i\i.hu»n  Knoinkkk,  Noictiiwrst  I>ivij4iit\. 

|{i*-|NM-ifull\  fiirwanh^l  to  tin*  l*hirf  of  Knunn4*«*r-*«  l*nit4Hl  States 
Ann\,  tilt*  allotment  of  $.*»4Hi  for  a  *<urvi*v  nN*oiniii«*ii(i(Ml. 

lhrlsi»'ti  HftijtH»*r^  \i'rf/i*r'Af  /Ptfisii^n, 

OrnrK  i'liiKF  OK  KxtiiSKKU.*!.  l\  S.  Akmy, 

Iti**-|NM*ifully  n*frrrtNl  to  tin*  lioanl  of  Kn^in«*«*rs  f«ir  Kivrr*  and 
llarUftrs,  «*on-*tituti*<i  liy  S|M*f*ial  Ord^'r^,  No.  :i4,  Il4«d4|iiarti*n«  (*4»r|if« 

KMi  \\t(H IJ» 
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of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 

A.  Mackenzie, 
Acting  Chief  of  Engineers, 

[Third  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  U,  1902. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  constituted  by 
Special  Orders,  No.  24,  Headquarters  Corps  of  Engineers,  current 
series,  under  provisions  of  section  3  of  the  river  and  harbor  act  of 
June  13,  1902,  has  examined  and  reviewed  the  within  report  of  Maj. 
C.  McD.  Townsend,  Corps  of  Engineers,  on  the  preliminary  examina- 
tion of  the  Mississippi  River  at  Moline,  111.,  with  a  view  to  the  con- 
struction of  a  lock. 

The  Hoard  is  of  the  opinion  that  the  construction  of  a  lock  at  this 
place  would  be  of  benetit,  by  adding  to  the  harbor  at  Moline  and 
affording  a  navigable  connection  with  the  Mississippi  River,  as  well  as 
by  improving  tne  navigation  of  the  river  at  a  point  where  such 
improvement  is  needed,  but  is  unable  to  determine  whether  the  work 
should  be  undertaken  until  further  data  as  to  the  cost  of  the  improve- 
ment shall  become  available. 

Without,  therefore,  expresi^ing  at  this  time  an  opinion  as  to  the 
advisability  of  the  improvement,  the  Board  rexjommends  that  a  survey, 
with  estimate  of  cost,  be  made  as  recommended  by  the  district  oflSccr 
and  the  division  engineer. 

For  the  Board:  A.  Mackenzie, 

Colonel^  Corps  of  Engineers. 

[Fourth  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  17,  1902. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Mississippi  River  at 
Moline,  111.,  with  a  view  to  the  construction  of  a  lock,  as  authorized 
by  the  river  and  harbor  act  of  June  13,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  in  the 
preceding  indorsement,  1  recommend  that  a  survey  of  the  locality  be 
made  as  proposed. 

G.  L.  Gillespie, 
Brig.  Gciu,  Chief  of  Engineers^U.  S  Army. 

[Fifth  indorsement.] 

War  Department, 

October  22, 1902. 

Approved  as  recommended  })y  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  C.  Scofield, 

Chief  Clerk. 
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[Sixth  indorsement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

April  7,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  with  report  of  survey  as  recommended. 
By  command  oi  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colond^  Corps  of  Engmeera. 

[Seventh  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashimjUm^  D.  6%  DecetnhiT^l^  1903, 

Respectf  ull  V  returned  to  the  Chief  of  Engineers,  United  States  Army. 

In  third  indorsement  hereon  the  Board  of  Engineers  for  Rivers  and 
Harbors  expressed  the  opinion  ""that  the  construction  of  a  lock  at  this 
place  would  be  of  benefit,  by  adding  to  the  harbor  at  Moline  and  afford- 
ing a  navigable  connection  with  the  Mississippi  River,  as  well  as  by 
improving  the  navigation  of  the  river  at  a  point  where  such  improve- 
ment is  needed,  but  is  unable  to  determine  whether  the  work  should 
be  undertaken  until  further  data  as  to  the  cost  of  the  improvement 
shall  become  available." 

The  Board  has  considered  such  further  data  as  contained  in  the 
accompanying  rejDort  of  the  district  officer  on  a  survey  and  estimate. 

The  district  officer  reports  that  an  improvement^  as  conteinplated  in 
the  act  of  June  13,  1902,  can  be  accomplished  at  an  estimated  cost  of 
lj>386,0U(),  with  $10,000  per  annum  for  care  and  maintenance.  The 
plan  proposed  by  the  district  officer  provides  for  a  lock  with  a  navi- 
gable depth  of  5  feet  and  a  channel  of  approach  with  a  depth  of  4 
feet,  capable  of  development,  should  the  demands  of  commerce  make 
it  necessary,  to  a  like  clepth  of  5  feet. 

The  Board  is  of  opinion  that  the  estimate  of  cost  of  this  improve- 
ment is  reasonable  when  compared  with  resulting  commercial  benefits. 
An  excellent  harbor  would  be  secured  for  the  important  manufacturing 
town  of  Moline,  111.,  and  a  route  provided  for  through  commerce 
which  would  avoid  several  of  the  steepest  chains  of  the  Rock  Island 
Rapids.  It  is  believed,  therefore,  that  it  is  desirable  for  the  United 
States  to  construct  a  lock  in  the  Mississipi)i  River  at  Moline,  111.,  in 
accordance  with  the  plans  of  the  district  oflficer,  at  an  estimated  cost  of 
t^386,000  and  §10,000  per  annum  for  care  and  maintenance,  and  the 
Board  so  recommends. 

For  the  Board: 

A.  M.  Miller, 
Lieut.  Col,  5  Corps  of  Engineers^ 

Senior  Meimer  Present. 


survey  of  mississippi  river  at  moline,  ill. 

United  States  Engineer  Office, 

Rock  Island,  111,,  March  W,  1903. 

General:  In  compliance  with  instructions  contained  in  vour  letter 
of  Octol)er  31,  1902,  I  have  the  honor  to  submit  the  following  report 
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on  a  survey  and  estimates  "with  a  view  to  the  construction  of  a  lock" 
in  the  Mississippi  River  at  Moline,  111. 

A  description  of  the  survey,  with  detailed  estimates,  will  be  found 
in  the  appended  report  of  Assistant  Engineer  C.  W.  Durham.  The 
estimated  cost  of  tne  work,  as  fully  projected,  is  $»386,000,  and  the 
estimated  cost  of  operating,  care,  and  maintenance  is  $10,tK)0  per 
annum. 

The  survey  discloses  that  a  navigable  waterway  with  a  depth  of  3 
feet  at  low  water  exists  from  the  head  of  the  arsenal  dike  to  the  citv 
of  Moline,  and  that  bv  the  excavation  of  23,611  cubic  yards  of  rock 
and  20,842  cubic  yards  of  earth  a  channel  250  feet  wide,  with  a  depth 
of  4  feet  at  low  water,  can  be  obtained.  This  channel  affords  a  navi- 
gable connection  tetween  the  pool  in  front  of  the  city  of  Moline  and 
flie  Mississippi  Kiver,  but  the  citizens  desire  a  closer  communication 
by  means  of  a  lock  situated  opposite  the  town,  as  stated  in  the  petition 
quoted  in  ni}-  report  on  the  preliminary  examination,  dated  August 
22,  1902. 

Moline  and  Duck  Creek  chains,  opposite  the  arsenal  dike,  have 
steeper  slopes  than  exist  on  any  other  portion  of  the  Rock  Island 
Rapids,  and  any  vessel  going  upstream  must  pass  over  these  chains 
before  it  can  enter  Moline  pool,  thus  materially  adding  to  the  cost  of 
transportation  of  all  products  arriving  from  lower  parts  of  the  river. 
A  packet  proceeding  up  the  river,  if  not  intending  to  land  at  Moline, 
would  derive  little  advantage  f I'om  the  proposed  lock,  as  the  time  occu- 
pied in  going  through  the  lock  and  pool  would  probably  exceed  that 
of  passing  over  the  chains;  but  a  tow  boat  with  a  heavy  tow  would  be 
considerably  benefited  thereby. 

The  great  benefit  that  would  accrue  to  Moline  from  the  construction 
of  the  lock  is  due  to  the  fact  that  the  packets  running  up  and  down  the 
river  from  Rock  Island  and  Davenport  do  not  have  the  time  to  enter 
and  depart  from  Moline  pool  without  seriously  interfering  with  their 
existing  schedules,  but  with  the  proposed  lock  constructed  these  boats 
could  touch  at  Moline  without  causing  serious  delay,  and  its  merchants 
would  be  on  an  equality  with  those  of  Rock  Island  and  Davenport  in 
competing  for  the  trade  of  river  towns. 

The  construction  of  this  lock  is  considered  more  worthy  of  considera- 
tion by  the  Genenil  (Tovernnient  than  any  of  the  local  improvements 
for  which  allotments  have  been  made  in  recent  years  from  the  appro- 
priation for  improving  the  Mississippi  River  between  St.  Paul  and  the 
mouth  of  the  Missouri  River.  It  is  not  only  of  considerable  benefit  to 
the  local  commerce  of  Moline,  but  incidentally  of  some  value  to  through 
navigation.  Attention,  however,  is  invited  to  the  fact  that  everv  allot- 
ment from  the  general  appropriation  for  local  improvements  delays  to 
that  extent  the  completion  of  the  geneml  project  for  the  improvement 
of  the  river. 

Very  respectfully,  your  obedient  servant, 

C.  McD.  TOT\TJSEND, 

Major  ^  Corps  of  En^neers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Erujmeers^  U.  8,  A, 
(Through  the  Division  Engineer.) 
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[First  indonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  III. ,  April  3,  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended 
for  approval. 

O.  H.  Ernst, 
Colonel  J  Corps  of  Engineers^ 
Dwisioii  Engineei'.^  Northwest  Division. 


report  of  mr.  c.  w.  durham,  assistant  engineer. 

United  States  Engineer  Office, 

Rock  Uland,  III.,  March  16,  190S. 

Major:  In  compliance  with  your  instnictions,  I  have  the  honor  to  report  on  a 
survey  of  the  Mississippi  River  at  Moline,  III.,  with  a  view  to  the  construction  of  a 
lock.  The  field  work  was  in  charge  of  Junior  Engineer  A.  J.  Stibolt,  and  was'i)er- 
forined  in  January  and  February,  1903.  The  accompanying  maps  were  made  in 
February  and  March,  1903. 

The  survey  commences  about  400  feet  above  the  upi)er  end  of  the  new  water-power 
dike  built  in  1901.  The  main  transit  and  level  Hue  runs  down  the  Illinois  shore  to 
the  People's  Power  Company  dam,  and  thence,  from  a  triangulated  point  on  Arsenal 
Island  (Rock  Island)  opposite,  to  the  arsenal  dam.  A  branch  line  crosses  from  the 
Illinois  shore  at  Twentieth  street,  Moline,  to  the  dike,  and  thence  down  the  dike  and 
Benhams  Island,  acrf>ss  the  Sears  dam,  and  down  Arsenal  Island  to  a  point  about 
1,500  feet  above  the  head  of  PapjMDose  Island. 

The  stretch  of  pool  and  river  covered  by  this  survey  is  about  4  miles  in  length. 
The  s<^)unding  lines  were  laid  out  from  50  to  200  feet  apart,  according  to  (circumstances, 
an<l  the  soundings  were  made  with  a  level,  holes  being  cut  in  the  fee  for  the  purpose. 
The  cross  sections  extended  to  the  top  of  the  bank  on  both  sides,  so  that  complete 
profiles  were  obtained  of  both  shores  and  of  the  crest  of  the  long  dike. 

The  probable  extreme  low-water  elevation  at  the  head  of  the  dike  (573.8  feet 
alx)ve  Cairo  datum)  was  used  in  reducing  all  levels  in  the  pool  and  on  neighboring 
shores  and  dike  to  a  low-water  comparison,  this  elevation  being  assumed  as  the  low- 
water  plane  of  the  entire  pool,  extending  to  the  arsenal  dam  on  the  south  anl  to  the 
site  of  the  proposed  lock  on  the  north  side  of  Arsenal  Island.  The  low  water  of 
1864  at  a  point  correj^ponding  to  the  head  of  the  dike  (which  was  not  built  until  1901) 
was  572.3  feet,  but  contraction  works  at  Duck  Creek  chain,  together  with  the  dike 
iteelf,  have  raised  the  low-water  surface  1.5  feet. 

The  figures  in  the  x><>ol,  therefore,  represent  the  depths  in  feet  at  low  water  and 
indicate  a  rock  bottom  except  where  marked  sand  (s),  gravel  (g),  and  mud  (m). 
The  -f  figures  (in  red  on  the  tracing)  are  the  elevations  in  feet  above  low  water.  The 
figurej=5  in  the  river  below  and  outsiae  of  the  proposed  lock  show  depths  at  low  water 
derived  from  the  appropriate  low-water  determinations.  On  the  maps  are  indicated 
the  proposed  lock,  which  is  similar  in  dimensions  to  the  locks  at  the  Des  Moines 
Rapids  Canal,  having  an  area  in  chamber  of  :i50  by  80  feet  and  a  depth  on  miter  sills 
of  5  feet  at  low  water,  and  the  dam,  running  from  a  point  on  Benhams  Island  to  the 
lock,  the  crest  elevation  of  this  dam  being  2  feet  above  high  water.  The  proposed 
channel,  250  feet  in  width,  is  lai<l  down  commencing  at  the  head  of  the  dike  and 
extending  to  the  proposed  lock  on  the  right  and  to  Moline  Landing  on  the  left,  show- 
ing a  considerable  widening  at  the  head  of  Arsenal  Island  and  an  ample  basin  at 
^loline  for  turning.  The  large  map  also  gives  a  profile  showing  hues  oi  low  water, 
liigh  water,  1888,  of  crests  of  dikean«l  proposeil  dam,  bottom  of  river  from  Benhams 
Island  to  the  lock,  and  center  of  proposetl  channel  from  head  of  water-power  dike  to 
the  lock.     Sections  of  proposed  lock  and  dam  are  also  given. 

I  have  prepare<l  an  estimate  for  a  through  channel  250  feet  wide  and  4  feet  in  depth 
at  low  water,  extending  from  the  head  of  the  water-jKJwer  dike,  where  deep-water 
connection  is  made  with  the  main  channel  of  the  river  to  the  proposeil  lock,  and 
through  the  lock  to  the  main  channel  of  the  river  below  the  lock;  for  a  side  channel 
to  the  Moline  landing,  including  a  considerable  widening  where  the  channels  divei^ge, 
and  a  largo  basin  alx)ve  the  bridge;  for  a  lock  and  dam  (the  former  having  the  same 
chain lx;r  dimensions  and  depth  on  miter  sills  as  those  of  the  locks  at  the  Des  Moines 
Rapids  Canal,  and  the  latter  those  of  the  canal  wall);  for  the  removal  of  the  old 
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Sears  dam  and  repairs  to  the  new  water-power  dike.  In  this  estimate  the  rock  exca- 
vation in  the  channel  and  lower  approach  to  the  lock  is  to  be  performed  by  drill  l)oat 
and  dre<l^e,  and  the  earth  excavation  by  dipper  and  pump  dredjres.  The  hx'k  is  to 
be  built  of  concrete  masonry  and  operated  by  electricity  transmittal  from  the  arsenal 
power  plant.  The  dam  is  \o  have  an  earthem  core,  surfaced  on  sides  with  riprap  roi-k 
of  an  average  thickness  of  2  feet.  The  rock  and  a  portion  of  the  earth  used  m  the 
dam  and  the  filiing  between  lock  and  shore  will  be  dredged  material  taken  from  the 
improved  channel.  The  4-foot  grade  is  that  adopted  and  hitherto  adhered  to  in 
the  improvement  of  the  Rock  THland  Rapids.  The  lock  and  its  lower  approach  is 
planned  and  estimated  for  a  5-foot  grade  in  anticipation  of  a  future  deepening  of  the 
channel  of  the  Rock  Island  Rapids. 

EsiimcUefor  4'f<>ot  grade  in  channel,  5-foot  grade  in  lock  and  louder  approach. 

Lock: 

R(xik  excavation  for  chamber,  6,000  cubic  yards,  at  $4 $24, 000 

Earth  fill  between  lock  and  shore,  28,000  cubic  yards,  at 25 cental.      7, 000 

Cofferdam  and  piunping 20, 000 

Concrete  masonry,  13,()00  cubic  yards,  at  $8.50 110, 500 

Gates 15,000 

Machinery,  culvert  gates,  motors,  and  power  transmission 8, 500 

$185,000 

Dam: 

Earth  (part  dredge<l  material),  56,864  cubic  yards,  at  25  cents.     14, 216 
Ro(!k  (all  dredgcS  material),  10,000  cubic  yards,  at  50  cents..      5,000 

19, 216 

Rock  excavation: 

Channel,  250  feet  wide,  from  head  of  dike  downstream,  23,611 

cubic  yards,  at  $4 94,444 

Ix)wer  approach  to  lock,  10,082  cubic  vards,  at  $4 40, 328 

Removing  Sears  dam,  1,700  cubic  vanis,  at  $4 6, 800 

141,572 

Earth,  sand,  and  gravel  excavation,  20,842  cubic  yards,  at  15  cents 8, 126 

Repairs  to  dike... 2,000 

Sui)erintendence,  engineering,  and  contingencies,  10  per  cent 35, 091 

Total 386,005 

I  would  say  that  with  a  4-foot  approach  and  4  feet  on  the  miter  sills  of  the  lock, 
this  estimate 'will  be  reduced  about  $24,000,  making  it  in  round  numbers  $362,000. 

I  also  beg  leave  to  present  a  supplementary  e-stimate  contemplating  a  4-ftx)t  grade 
(at  extreme  low  water)  in  the  lock  and  lower  approach  and  in  a  great  part  of  the 
channel  as  laid  out,  and  a  3-foot  grade  in  the  remainder  of  the  channel.  It  will  be 
noted  on  reference  to  the  map  that  at  a  1-foot  stage  or  over  there  will  be  a  channel 
of  ample  width  and  depth  throughout.  Our  gauge  records  show  that  during  the  past 
ten  years,  between  April  1  and  November  15  (which  is  the  navigation  season),  the 
river  has  been  at  a  stage  of  1  foot  and  over  2,077  days  and  at  a  stage  of  less  tnan  1 
foot  213  days,  or  less  than  10  per  cent.  As  even  at  the  very  lowest  stages  there  would 
be  quite  as  much  water  in  the  proj>osed  channel  as  at  many  points  in  the  main  river, 
it  appears  to  me  that  an  imjirovement  providing  for  no  channel  rock  excavation  and 
only  sufficient  earth  excavation  to  make  a  good  landing  at  Mohne,  will  accommodate 
the  present  needs  of  commerce. 

Supplementary  estimate  for  S-foot  grade  at  extreme  low  uuter  in  (he  pool,  4  f^  on  miter 

ftilla  of  lock  and  in  lower  approach. 

Lock: 

Rock  excavation  for  chamber,  4,300  cubic  yards,  at  $4 $17, 200 

Earth  fill  between  lock  and  shore,  28,000  cubic  yards,  at 

25  cents 7,000 

C<.>fferdam  and  pumping 20, 000 

Concrete  masonry,  12,550  cubic  yards,  at  $8.50 106, 675 

Gates 15,000 

Machinery,  culvert  gates,  motors,  and  power  transmission. . .  -  8, 500 

$174, 375 

Dam: 

F^rth,  56,864  cubic  yards,  at  30  cents 17,059 

Rock  (all  dredged),  10,000  cubic  yanls,  at  50  cents 5,000 

22,059 
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Bock  excavation: 

Lower  approach  to  lock,  6,682  cubic  yards,  at  $4 $26, 728 

Removing  Sears  dam,  1,700  cubic  yards,  at  $4 6, 800 

$33,528 

Earth  dredging  at  Moline,  say,  5,000  cubic  yards,  at  15  cents 750 

Repairs  to  dike 2,000 

Superintendence,  engineering,  and  contingencies,  10  per  cent 23, 271 

Total 255,983 

For  a  5-foot  grade  in  lock  and  approach,  $24,000  should  be  added  to  above  esti- 
mate, making  in  round  numbers  $280,000. 

Two  maps  accompany  this  report,  the  smaller  of  which  is  suitable  for  publication. 
The  larger  one,  scale  1 :2,400,  w^as  used  in  i)reparing  estimates. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
Assistant  Engineer. 
Maj.  C.  McD.  TowNSEND, 

Corps  of  Engineers, 


Yg. 

PRELIMINARY   EXAMINATION  OF  THE  EAST  BANK  OF  THE  MISSIS- 
SIPPI RIVER  FROM  QCTINCY,  ILLINOIS,  TO  SNY  LEVEE. 

[Printed  in  House  Doc.  No.  80,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waahington^  Deceinher  i,  1903, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  July  28, 

1902,  by  Maj.  C.  McD.  Townsend,  Corps  of  Engineers,  on  preliminary 
examination  of  the  east  bank  of  the  Mississippi  River  from  Quincy, 
III.,  to  Sny  levee,  with  a  view  to  improving  navigation  by  preventing 
the  water  from  overflowing  the  natural  and  artificial  banks  along  that 
part  of  the  river,  and  deepening  the  channel,  made  in  compliance  with 
a  requirement  in  the  river  and  harbor  act  of  June  18,  1902. 

The  project  for  improving  the  Missis.sippi  River  at  this  locality  con- 
templates utilizing  only  the  low-water  discharge  of  the  river  by  means 
of  contraction  works,  while  the  improvement  contemplated  by  the 
proviso  of  the  act  involves  the  construction  of  a  levee  from  Quincy  to 
the  Sn}'  levee  for  the  purpose  of  using  the  high-water  forces  for  deep- 
ening the  low-water  channel.  In  the  opinion  of  Major  Townsend, 
whicn  is  concurred  in  by  the  division  engineer,  Lieut.  Col.  O.  H.  Ernst, 
Corps  of  Engineers,  substitution  of  levee  construction  for  the  existing 
project  as  a  means  of  improving  navigation  and  deepening  the  chan- 
nel is  not  advisable,  and  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, which  has  review^ed  this  report  under  the  provisions  of  sections 
3  and  11  of  the  above-mentioned  act,  states  in  its  report  of  March  17, 

1903,  that  it  is  not  desirable  for  the  United  States  to  undertake  this 
improvement. 

1  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen.^  Chief  of  Engineers,  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretnrg  of  Wa7\ 
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United  States  Engineer  Office, 

Rock.  Island,  III.,  July  28, 1902. 

General:  The  river  and  harbor  act  of  June  13,  1902,  provides  for 
a  preliminary  examination  of — 

The  east  bank  of  the  Mississippi  River  from  the  city  of  Quincy  to  Sny  levee,  with 
a  view  to  improving  navigation  by  preventing  the  water  from  overflowing  the  natural 
and  artificial  banks  along  that  part  of  the  river  and  deepening  the  channel. 

Your  letter  of  June  23,  1902,  assigns  this  duty  to  me. 

To  prevent  the  water  from  overflowing  the  banks  a  levee  would  be 
required  running  from  high  ground  at  Quincy  to  the  river,  thence 
down  the  river  bank  to  a  point  opposite  the  upper  end  of  the  Sn}^  levee 
and  ])ack  across  country  to  connect  with  the  ony  levee.  Cross  levees 
on  both  sides  of  Mill  Creek  would  probably  be  needed. 

The  approximate  alignment  of  such  a  levee  is  shown  in  red  on  the 
ac<!ompanying  map. ''  It  would  be  about  12  miles  in  length  and  would 
benefit,  to  a  greater  or  less  extent,  about  7,600  acres  of  land,  but 
would  have  no  appreciable  effect  in  channel  improvement.  A  rough 
estimate  of  the  cost  of  the  levee,  including  dmins,  right  of  way,  etc., 
is  $10,000  per  nnlc,  or  $120,000.  The  increase  in  value  of  the  land 
benefited  would  be  about  $20  per  acre,  or  $152,000. 

The  project  adopted  for  improving  the  navigation  and  deepening  the 
channel  of  the  Mississippi  River  contemplates  utilizing  only  the  low- 
water  discharge  of  the  river  for  the  purpose.  The  low-water  channel 
of  the  river  is  contnicted  by  closing  dams,  wing  dams,  and  bank  revet- 
ment, to  a  vvidth  dependent  upon  the  low-water  discharge  at  the  local- 
ity. Between  Quincy  and  Hannibal  this  width  is  1,300  feet,  and  the 
contracting  wing  dams  are  given  a  height  of  from  4  to  5  feet  above 
low  water.  The  water  at  high  stages  is  unrestrained,  but  at  low  stages 
is  confined  to  the  channel  between  the  works  of  contraction.  The 
experience  of  the  past  twenty-five  years  on  the  river  has  shown  that 
the  height  to  which  wing  dams  are  constructed  is  ample  to  attain  the 
results  recjuirod  by  the  project. 

The  proviso  of  the  river  and  harbor  act  of  June  13,  1902,  under 
whi(*h  tnis  examination  is  made,  contemplates  the  improvement  of  the 
portion  of  the  river  between  Quincy  ana  the  Sny  levee,  by  preventing 
the  water  from  overflowing  the  natural  and  artificial  banks,  i.  e.,  by 
utilizing  the  forces  exertecT  at  high  water  for  deepening  the  low-water 
channel,  but  it  is  not  clear  whether  this  is  proposed  as  a  substitute  for 
the  existing  project  or  as  an  addition  thereto.  As  the  low-water  con- 
traction of  the  river  in  accordance  with  the  existing  project  produces 
the  depth  of  chaniu^l  desired,  an  additional  expenditure  for  the  purjwse 
appears  superfluous. 

The  substitution  of  levee  construction  for  the  existing  project  as  a 
means  of  improving  navigation  and  deepening  the  channel  is  not  con- 
sidered advisable.  The  experiment  of  improving  navigation  by  pre- 
venting the  water  from  overflowing  the  naturarand  artificial  banks  has 
been  repeatedly  made  on  the  upper  Mississippi  River. 

The  Sny  levee,  built  1872-1874  by  private  parties,  extends  from  the 
bluffs  below  Quincy  to  Hamburg  Bay,  a  distance  of  51  miles,  and  pro- 

''Not  printeti. 
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tects  from  overflow  about  124,500  acres  of  land.  The  Warsaw  to 
Quincy  levee,  also  built  by  local  levee  boards,  has  a  length  of  about 
40  miles  and  protects  52,000  acres.  The  levee  from  Iowa  River  to 
Flint  Creek  was  built  by  the  General  Government,  and  has  a  length 
of  35i  miles  and  protects  44,700  acres.  The  influence  of  these  levees 
on  the  low-water  channel  of  the  river  is  inappreciable. 

The  cost  of  a  survev  will  be  about  $600.     The  work  is  considered 
of  no  importance  to  the  commerce  of  the  river,  present  or  prospective, 
and  therefore  a  survey  is  not  deemed  advisable. 
Very  respectfully,  your  obedient  servant, 

C.  McD.  TOWNSEND, 

Major ^  CorpB  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeera^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago,  III,  July  20,  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

1  concur  in  the  opinion  that  the  improvement  described  in  the  act  is 
not  advisable. 

O.  H.  Ernst, 
Lieut.  Col.,  Corps  of  Engineers, 
Dimsion  Engineer,  Jsortkwest  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Augmt  Ifj,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders.  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13, 1902. 

A.  Mackenzie, 

Acting  Chief  of  Engineers. 

[Third  indorsement.] 

Board  of  Engineers  for  Rfvers  and  Harbors, 

Washin^Um,  D.  C,  March  17,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  tlie  division 
engineer,  and  several  letters  from  interested  persons. 

In  the  opinion  of  the  Board  the  work  contemplated  in  the  act  would 
have  no  effect  in  improving  navigation  and  deepening  the  channel  of 
the  river.  The  only  benefit  to  oe  expected  would  lie  the  protection 
from  overflow  of  some  7,600  acres  of  private  property. 

The  Board  therefore  believes  that  it  is  not  desirable  for  the  United 
States  to  undei-take  this  improvement. 
For  the  Board: 

H.  F.  Hodges, 
Major^  Corps  of  Engineers, 
Senior  Member  I^*esent 
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Y  10. 

PRELIMINARY  EXAMINATIOxX  AND  SURVEY  OF  QUINCY  HARBOR  AND 

BAY,  MISSISSIPPI  RIVER,  ILLINOIS. 

[Printed  in  Uouso  Doc.  No.  112,  Fifty-eighth  Congress,  necond  aenion.] 

War  Department, 
Office  of  the  Chief  of  Enoineebs, 

Washington^  December  i,  190^3. 

Sir:  I  have  the  honor  to  submit  herewith  reports,  dated  July  14,  1JH>2, 
and  I)oceml)er  11),  1J)0'2,  with  map,"  by  Maj.  C.  McD.  Townsend,  Corps 
of  Engineers,  on  preliminary  examination  and  survey  of  Quiney  Har- 
lior  and  Ba}',  Illinois,  authorized  by  the  river  and  harbor  act  approved 
June  18,  1902. 

Operations  have  been  ciirried  on  bj'^  the  United  States  for  improving 
Quincv  Ha}',  with  a  view  to  deepening  the  channel  across  the  bar  in  the 
river  in  front  of  the  city  of  Quiney,  and  for  improving  the  bay  for  use 
as  a  winter  harbor,  for  the  accommodation  of  commerce,  by  dredging 
an  area  of  about  90  acres  to  a  depth  of  6  feet  at  low  water.  The  river 
and  harbor  act  of  June  13, 1902,  appropriated  ^20,000  for  the  improve- 
ment of  Quiney  Bay  and  for  removing  the  sand  bar  at  the  steamlnrnt 
landing  at  Quiney,  and  a  balance  of  $7,700  is  available  from  former 
appropriations. 

As  a  result  of  the  survey  Major  Townsend  recommends  that  the 
area  opposite  the  Broadway  sewer  (indicated  on  the  map)  be  dredged 
to  a  deptli  of  6  feet  at  low  water,  the  estimated  cost  of  the  work  being 
$4,500.  No  modification  of  the  existing  project  is  considered  by  him 
advisjible,  and,  in  his  opinion,  the  balance  available  after  the  work 
above  recommended  is  done  should  be  reserved  for  redi"edging  the 
bav  when  it  has  shoaled  sufficientlv  to  interfere  with  its  utilitv  as  an 
ice  har})or.  The  views  of  Major  Townsend  are  concurred  in  by  the 
division  engiiii^er,  Lieut.  Col.  O.  II.  Ernst,  Corps  of  Engineers,  by 
the  Board  of  En^^inoers  for  Rivers  and  Harbors,  which  l;as  reviewinl 
thes(»  reports  uiidt^r  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and  l)v  me. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gn.LKspiK, 
Brig,  (rt/n.^  Chitf  iff  KnginvtTH^  U.  S,  Antnj. 
Hon.  Elihu  Boot, 

Stcrrfiiry  ({f  Wur. 


preliminary  examination  of  quinri'  iiarhor  and  hay,  mississiiti 

river,  illinois. 

Cnitei)  States  Engineer  Office, 

(iENfral:  The  river  and  harbor  act  of  June  18,  1902,  provides  for 
a  preliminary  examination  of  Quincv  IIarl>or  and  Bay,  Illinois.  Your 
letter  of  June  2il  r.H>2,  a.*^signs  this  dutv  to  me. 

I  inchxse  a  map''  showing  the  location  of  harbor  and  Imy  with  refcr- 

"Not  n'print<Hl,  print('<I  in  Hoiist'  Doc.  No.  112,  Fifty-eijrhth  Con^nf«»,  stHx»ii<l 
session. 

''*V(»t  jirinlcil. 
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onrr  |4»  I  ho  Mi<***i*>**i|>pi  Hiv«*r.  Thrrr  Imvt*  Immmi  iimny  (fovrrniinMil 
^iirvr\  •«  I  if  (jiiiiit*\  IlnrlMir  and  lliiw  miiih*  of  whicli  Imxi*  Ihm'h  nnlrriMl 
by  ('*iiij:rr^«..  TIm*  tiM  -urvi»y  uit«»  iim«lr  in  1^7**.  lunl  prtijiTf-i  and 
1*^1  i mil ti"«  wrtr  suliniiltrd  for  Uith. 

Till'  |»tiij«-i't  fur  tin*  liarlMir  pmvidfd  fnr  tin*  ri»n<«(rtii  lion  of  tlain^  to 
di-«-|H'n  tilt*  ilmiiiH*!  iirros-  tli«*  l>ar  in  front  «>f  tin*  rit\.  TIiom*  dani*« 
wi'ii*  t'liii^iruftttl  iindi-r  •<iiliMN|iiriit  ap|>ro|iriatii*n*«  and  ^ulN4»rvi'<i  tin* 
|MiriHiHi*  fur  which  thfv  won*  hiiilt.  Appropriation^*  ha\(*  hinc'o  iNM-n 
iiiatfi*  to  ri*iiiii\  «•  till'  |N»rtioti  i»f  th<*  har  n  iiiaiiiiiiL'  in  front  of  th«*  »|4*ani 
tNiat  landiip^.  Mild  tin*  daiii-  on  th«'  wr^i  --idi*  of  iIm*  rixrf  hu\<*  U'l'n 
liMiL'thriii'd  aiiil  iMilai'ifi'd  and  Hurn**  dri'd^'in*/  d«inr.  I^triti^  th*'  pri»^ 
n*'*^  of  till*  uork  li' *>iir\i'\ -  of  thin  iiailH*r  ha\i*  Unmi  tnad<*,  tin*  hi>t 
in  l'(*d.  Thi'i'i*  ha**  Uumi  i*\|H'nd«'d  on  ih«*  inipro\i*nh*nl  i^:fr»,.'>2(i.  and 
tlit'rr  i*.  a\ail:iM«*  ^*^,  !.'>*»  frt»ni  appropriation**  niiidi'  prior  to  Ihr  iwX  of 
tliin«*  r*.  P.*«'*J.  wliit'h  IniN  iNM'n  rr^Tvod  for  ilrt'd^in^  in  fnuit  tif  th«* 
sl«*ani^Hiat  landin«r  \\lM*n«*\rr  it  >hall  In*  found  n4'i'4*HNar\ . 

Till'  plan  for  tin*  Uiv  pro|MiM*d  tlnHl;r|n^f  fo  •;  fi»t»t  hI  low  wutrr  ov<»r 
iin  ar«-a  of  iiUnit  t***  acn*^.  Tin*  iini«iutil  to  In«  dnNlpnl  wa-*  t»H(i.<NNi 
rul»i«-  x.iii".  and  thr  «'^tiniat«*tl  t'o<.t  Ij^17<*jmmi.  A|iproiirintion<«  hnvi* 
Imtii  111. id*'  and  «'\|Hndi'«t  to  tin*  aiiHMint  of  ;i^i:^(jNNi.  Hn*  uork  Im- 
Intii  dull*' at  a  iiiuih  h*^^  i-o**t  int  riildr  van!  than  whh  «*x|NH*ttM|,  and 
ihr  »-nliri*  an-a  li:i^  Imimi  drrdmNJ  and  •MHiif  part*  of  it  ri'driNlm^d. 
llai^Htr  liiii'H  lia\r  \n*vu  «**«laliliHlH*«i.  and  lhi*n'  \««iuld  ap|h>ar  l«»  In*  ih> 
fiiiiiiir  work  ii«'iil«*d  oilifr  than  that  «»f  iimintrnuncr  of  tin*  pro|NT 
d«>pili  in  till*  Uix  it^idf  and  at  tlir  rntninr<*.  Tht^n*  hav<*  lMM*n  M*von 
«»nr\i'\^  «if  till-  liiiv  math*,  thr  laM  in  l*^tO. 

rill*  M\«r  ami  harUir  a«-t  of  Jiiih*  l.'i,  I'.^^J,  nppropriuti*^  :$1'hjnni  for 
th«'  iiiiprii\«  iihtit  iif  (^niiir\  |(a\  and  for  ri'movin^  thr  sind  Imr  at  tho 
xtiMtiilHiat  laiidiiii.'  at  <  juiinx .  III. 

t^uiiH  \  llarfnir  and  lUy  an- i-onunrrcially  iin|M>rtaiit.  (jiiinrv  has 
a  iNiptihiiiiin  of  iiUiiit  .".7.t»t»*»afnl  ha-  a*  larp*  a  ri\i'r  t ratio  a*  any  rily 
on  tlh'  \ii^-i'«'*ippi  Ki\«'r  U*tu«*«'n  St.  I'anI  and  St.  I^>iii<«.  Tin*  Imy  ha*- 
u  l:ii::*-  <*;iumill  and  In  ait  \anl.  an<l  M'r\«***  a**  xiintor  ipiartrr**  for  many 
tl«»a(iii^  t  ratt. 

i  ••titp]:tiiit'*  li:i\i'  lN*4*n  niadi'  that  th«*  rhaiimd  in  front  of  th«*  Hti*nni- 
Imuii  l:iM«iiiiL'  h:!**  Immmi  tilling  i'i»n**ith*rahly  tiurin^  tin*  inv*i  M*aMin,  and 
it  i"*  •li't-iih-«|  iir«>NaM«*  that  -i»iih*  d«*|Mi<*ii  ha**  <N-rurnM|  in  (jiiincv  llay 
••imr  !•*:•.*..  It  tlnrrfori"  -rt'ins  iIi>«iiraM«*  that  a  -iir\fV  •should  UMuadt* 
to  «li  r«iinini'  thi-M*  ipir*.ii«in'*  ami  for  tin*  piiriNiM*  of  pn*|»arin^  a 
proji-i  t  fi>r  till-  «-\|N*ii«iitiin*  of  tin*  funiU  aiailahh*  for  tin*  improvi*- 
mrtit.  It  i->  r^tiinati-il  that  tin*  r****!  of  surh  a  *»nrvoy  will  not  cxcetni 
l^fiOii,  iiml  th«'  riK-t  I-  pro|N*rly  rhar^i*ahh*  t<»  tin*  impr(»vi*iiii*nt. 

I  uoiil.l  ii-«pi-«  ifiilly  r«M*omtni'nd  that  a  n«*w  -nrvry  of  Qiiinoy  Ilar- 
Inm'  and  Ua\  ^h-  math*  for  tin*  piirixisi*  alMivi*  m«*ntion«*d«  and  that  thi^ 
Hiir\i\  U*  ulili/i-d  tti  d«*ti'rmiin*  if  any  nnMlilii*ation  of  tin*  I'xistin^ 
tirtM**tt«  fill  til*'  iiiipr**\«'iin*nt  of  (jnint-y  llarUirand  liay  i**  ad\ inabli*. 
So  ii«ldilt*»nal  fiithU  an*  ri*«pi4**»t**tl. 

\'vr\  n***iN*(tftdl\\  vtMir  o)NHiii*nt  M*rvant, 

i\  Mrl).  ToWNHKMi, 

Hri^'.  (ion.  ti.  h.  Ciii.i.i>i'ii:« 

f''i..fiif  r.m/ih** rti^  t.  S,  .1,  . 

(I'liroii^h  thi'  I>i\i<«ion  Kn^int*i*r.) 
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[First  indoFBement.j 

Office  Division  Engineer,  Northwest  Division, 

Chicago,  III.,  July  16,  1902. 

R(»spectf  uUy  forwarded  to  the  Chief  of  Engineers,  recommended  for 
approval. 

O.  H.  Ernst, 
Lieut.  Col.,  Corps  of  Engineers, 
Divimon  Engineer,  Northwest  I}ivi»io7u 

[Second  indorBement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

July  23,  1902. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  upon  preliminary  examination  of  Quincy  Harbor 
and  Bay,  Illinois,  required  by  the  provisions  of  the  river  and  harbor 
act  of  June  13,  1902. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  a 
survey  of  the  locality  be  made,  and  the  cost  of  improvement  be  esti- 
mated for  the  purpose  of  securing  information  necessary  for  prepar- 
ing a  project  for  the  expenditure  of  funds  alreadv  available  for 
improvement,  and  for  determining  whether  anv  mocTification  of  the 
existing  projects  for  improvement  is  required,  the  expense  of  the 
survey  to  be  paid  from  the  appropriation  for  improvement. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indorsement] 

War  Department, 

July  29,  1902. 

Approved  jis  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Carv  Sanger, 

Acting  Secretary  of  War. 

[Eighth  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Janxuiry  7,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  b}"  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  considemtion  and  recommendation, 
as  ro(iuirod  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colond,  Corps  of  Engineers. 

[Ninth  Indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington  I).  C,  Fdruary  12,  1903. 

Respectfully  returned  to  the  Chief  of  P]ngineers,  United  States  Army. 

The  Ifeard  of  Engineers  for  Riv^ers  and  Harbors  has  considered  the 

accompanying  reports  on  the  preliminary  examination  and  survey  of 
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Qiiiiirv  llnrtNir  iiiifl  Kny.  Illinois,  hiicI  (*tiiirtir>  in  tho  n'(*omm«^n(i]itinn<« 
oC  (hi*  «ii'*irii't  i»tli«*i*r  iiihI  (Im*  ilivi*«ioii  4Mi^in«N'r,  imiii(*lv:  Tliiil  iioiiiiNi- 
iliralit'ii  of  (li«>  r\i'*tiii^  |irnji»«-(  is  4l«*<*iniM<*.  iiml  thiii  tli«>  iii*(-t*<^siiry 
illiHMint  fi'Miii  ii\}iil:i)i|i*  fiitiiU  In*  «*\|M>ii<ii*i|  in  driMl^tu^  thr  iiri*a  n|>|N» 
t^iXt*  tlic  l(ni:iilHii\  M*wfr  t4i  a  <li*|»tli  «if  «i  frrl  iit  low  watrr.  (h«*  Uihiiii*«> 
of  fiiiiiU  r«-iii:iiiiiii^  li»  In*  r<*M*rvi*«l  for  *<uoli  work  a**  may  In*  foiiiul 
inM'<*»«>arv  ill  thf  fii;ur«>. 

II.  K.  n«iiNii>4, 

til'HWA     iiK   «Vl  IN("t     llAUIUii:    AM>    HAY,  MlSM!<s||*n    UIVKK,  III.INOlS. 

rMTKH   StaTKS    KNiilNKKU  <  )KnrK, 

(iKM  Kvr:  I  ha\t*  tin*  honor  to  viiKmit  tht*  followin^v  n>iM>rt  u|>«in  a 
rtiir\«'\  of  <jiiiiii  \  llarlNir  :iii<l  \in\  iim«h*  in  <*oiii|iliani*i*  wiin  MM'tion  14 
of  an  :i«  t  mkiUiipj  :ippt<*pi  iation**  for  tin*  «'on*<tni<-(ioii,  n*|mir.  an<i  pn-^ 
rrvation  III  r*Tt:iiii  |MiliIi«'  \iork^  i»n  rivi*r*«  anil  liarUir'*,  antl  forothrr 
|>iir|Hi^i>H,  :i|i|iiii\i-.l  .liiiii-  i::.  \\^*'2,  ao  liimti-il  in  \oiir  iniiorM*nii'nt  to 
my  it'iNiit  «>f  .lul\  n.  r.*i>'J.  n|Miii  a  |>n*liiiiinar\  rxaminHtitm.  Tli«* 
ri*^ult>«  of  thi-  <-!ir\«'\  an*  ••lio\\n  on  tii**  a4*i*itm|Kinyin;;  map. 

'I'lif  oi  i:^'in:il  pi'itjii-t  for  tli«*  iniprovt*mi'nt  (»f  (juini-y  llarlNit  and 
Hay,  :i  i«»pti«l  in  l^T-*.  pro\iil«'«l 

■  I  I  oT  I '  •■  •  •  ii-trii<  l.oii  ■•!  .» -|<'ir  •l.iiiiM  iiimI  A  rli»>ii>k' •lani.  t>  ili<<'|4*ii  the  ihaiitifl 
iM'tii—  .1  •  .1'  r    •'••■  f\i  T  r.  Ir    Nt  .  t  Ifii-  i  it\  it|  <^iiiiir\ 

'  •    I     r  :■    ;■'-•     '  .'  «;-.-.i.'  V   \\.i\  t><r  ii<«' .i- a  wiiitrr  liiirUir  mitl  fiir  iiii'«iiiiiii««lati<>ii 
«•(  I  ••■   :i.i  '•  I  -ir.  '\-.'.j  .1!.  .iri  .1  >'\  .iU'ii!  *«i  ut-nv  t<i  a  <if|itli  *»i  ti  U^*\  al  !••«  watrr. 

Tin    pi"j«it  v\:i^  •  ••inpji-li-*!  in  !**•.•.*•. 

.\ppr>>p:  iiiiiiM'*   li.iif   r«-i-«'ntl\    Ih*(*ii  math*  to  riMnovr  tin*  |Mircion  «>f 
tlh'  N:ii  Ml  fiont  *>f  ih«*  *(i-amlNi:it  lanilin^,  and  un«li*r  th<*M*  Hppr(»pria 
tion«  till-  11.1111-  I  11  till-  Miooiiiiri  «iih*  of  tin*  rivrr  havi*  iNvn  Irn^thi'm'd 
un«l  «-nl.iiL'<''l.  an  1  o'lnn-  •Iri-iis^'iii)/  ha-  InTn  lionr. 

Tin*  *'iii\«-\  iti'lh  :iti's  that  tin*  ar«*a  ilrit|p*<|  lm*«  tillrti  up  and  that 
thi*r«*  li.i^  :iNit  fM-i-ii  •  ••ti«i<liraM«*  di*|ioHit  in  (jniin-y  ll:iy.  Honn^what 
n*dnt  inu  fiif  :i\  .iil:i*ih'  wiijlh  and  il«*pth  lN'tMr«*n  tin*  two  hritl^i***. 
AIni\i*  ti.i-  iipjN  r  In  :■!;:*■  tin-  di'jHi-it  ha"»  Us-n  nnn-h  ^n»ali'r.  Tin*  Imr 
in  fioiif  ••!*  the  **(i':tinlNi:ii  hitnlin^  at  <juiin*y  now  «*\li*niU  to  a  |M»int 
H>i  fi  •  t  >M  l*i\\  M:iin  -tP-i'l.  hut  i-  '••'iKiratfd  from  tin*  town  hy  a  rhan 
n«'l  h:i\  iii^'  :i  ui«lih  I  Ari-flin^:  '.*'•**  f*'«*t  from  In'Iow  t<i  tin*  '•ti-amlMmt 
laiitlin;.'.  thi-iKi-  dMiiini-hini:  til  a  \\ itltli  of  alMHit  li"*  fi*«'t  at  tin*  |ow<*r 
hriilL'*'  Ihi^  ii-lu<  tiitii  in  i^nltli  ap|N*ar*«  to  U*  ilin*  prinf-i|i;ill\  to 
di*|tai*it«  from  :i  ^iWiT  that  di^-har}^!"*  at  tin*  fiNit  i»f  Iir«>ni|wav. 

A  •  "nip:!!  i-'»n  uilli  a  -ur\i-y  of  )!•••<»  *»ln»w>,  lN*'«idi**«  tin*  tilllti*^' of  tin* 
dn*il:/i  •!  :iti-:i.  :i  in'»\(-in«-nt  of  ih«*  1^  f«Nit  riintotir  aUHit  /»(">  fi*i-t  down 
••tn-ani.  I:trli*  •  li.UiL'<*   m   tin*  •*  f«Nit   iiMitour,  appro\imat«*l\    tin*   ^ann* 
width  of  «  haiMii-l  tit  tin*  Mi'iimlNmt   landing',  ami  *4»nii*  till  tipixi-it**  tin* 
•M*wfr. 

Thrri-  !«•  a\aiiahlf  for  ri*nni\in^  tin*  •«iint|  Imr  in  front  of  tin*  •«ti*Hm- 
Inint  laifliiiL' at  (juimx  a  lialatn-i*  of  ^7.7<"*  fptin  nppP»priation**  madt* 
prior  t*»  thf  a<  t  of  .lum*  i:'>.  I'*<>'J.  ami  an  allotnn*nt  for  tho  impn»vr- 
nirnt  of  t^Miin*  \  |V:i\  ami  ri'nn>\in^'  tin*  •«iiini  Imr  nt  thi*  stiiimUmt 
Umlini:  at  (Juifn\.  iointU,  of  ^l'«ijmm*.  madi*  hv  thnt  net. 

Tu  divi-rt  till*  rurr%*nt  of  flu*  Mi-^^i.^^^ippi  Ui\rr,  m>  as  to  miinv  il  tu 
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remove  the  bar  opposite  the  steamboat  landing,  would  necessitate  a 
further  extension  of  the  dams  on  the  Missouri  side  of  the  river.  If 
the  river  channel  should  l>e  also  maintained  in  the  existing  draw  s|xuis 
of  the  Chicago,  Burlington  and  Quincy  bridge  across  the  river,  this 
would  introduce  a  sharp  curve  in  the  channel  just  below  the  bridge, 
difficult  of  navigation  by  steamboats  and  almost  impracticable  fur 
rafts.  If  the  diversion  of  the  channel  be  commenced  above  the  bridge, 
the  draw  span  will  require  reconstruction  so  as  to  cover  the  new 
channel. 

The  benefits  to  navigation  to  be  derived  from  such  an  expenditure 
are  slight.  There  exists  to  the  steamboat  landing  at  present  a  width  <if 
channel  greater  than  that  which  accommodates  the  9.000,000  tons  of 
commerce  that  annually  enters  and  clears  from  the  Cnicago  River,  or 
that  which  is  proposed  for  the  Calumet  River.  A  boat  going  down- 
stream has  at  low  stages  to  proceed  perhaps  500  feet  farther  tlian  it 
otherwise  would  })efore  turning  to  land,  and  after  landing  has  to  Iwck 
down  a  similar  distance  })efore  it  can  conveniently  turn  to  continue  its 
journey. 

The  accretions  in  Quncy  Bay  have  reduced  the  area  available  as 
an  ice  harbor  from  about  90  acres  to  about  37  acres,  i.  c.,  to  the 
space  inclosed  by  the  harbor  lines  between  the  two  railroad  bridges. 
The  sawmill  that  formerly  used  this  harbor  extensively  for  storing 
logs  has  recently  burned,  and  prolmbly  will  not  })e  rebuilt.  The  space 
between  the  bridges  appears  to  be  ample  for  all  the  l)oats  and  bargi»j* 
that  at  present  make  use  of  this  harl)or,  but  it  is  considered  prolxibK* 
that  deposits  from  the  sewer  at  the  foot  of  Broadway  will  ultimately 
further  obstruct  the  harlx)r  entrance,  and  a  gradual  shoaling  of  the 
entire  area  is  to  be  apprehended. 

It  is  therefore  recommended  that  the  area  opposite  the  Broadway 
sewer  (marked  on  the  map)  l>e  dredged  to  a  depth  of  6  feet  at  low 
water.  The  amount  of  material  proposed  to  \ye  dredged  is  al>out 
30,0(K)  cubic  yards,  and  the  estimated  cost  of  the  work  is  JM,500. 

No  modification  of  the  existing  project  is  considered  advisabTe,  and 
the  bahmce  available  after  the  work  reconiiiiended  in  the  panigninji 
immediately  preceding  is  doni*  should  })e  reserved  for  redn.»diring  t[u» 
bay  when  it  nas  shoaled  sulliciently  to  int(»rtVre  with  its  utility  as  an 
ice  har}K)r,  or  to  open  a  channel  to  tin*  steain])oat  landing  if  the  sjind 
bar  should  close  the  existing  channel  -a  contingency  that  is  not  con- 
sidered T)r()l)able  for  many  years. 

Very  respectfully,  your  ol)e(iient  servant, 

C.  McD.  ToWNSEND, 

Major ^  CorjfH  of  Jini^lmfrif. 
Brig.  Cnn.  G.  L.  (iillespie, 

ChufnfKiufttH'irH^  r,  S.  A. 
(Through  the  Division  Engineer.) 

[FiiNt  iiidop^-nu'iit.] 

Office  Division  En(;ineek,  Nortiiwf:st  Dh'ision, 

Chuuttjn^  VI, ^  Iho'mhirJ:.\  KM) J. 

Res|K»ctfully  forwarded  to  the  Chief  of  Engineers,  reconnnendinl  for 
approval. 

O.  II.  Eknst, 
Lieut,  Cnh^  CitritH  nf  Knij'nkttVf<s 
Dwimim  Kti4jhuct\  ynrt/nctH  Dtd^ioH. 
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Yll. 

I'KKI.IMINAUY   KXAMINATION   oK  IUK'K    KIVKIt.  II.UNOIS.  KKoM    ITS 

(I*rliit«<«l  lu  ll«Mi«i>  liiRv  Nil  li«.  Ktd)  rlKltlh  ('•iiitfn'w.  •■^iiml  biomImii.) 

WaK    I>KI'AICTMK\T. 
OmCK  OK  TIIK  ClIIKK  OK    KXilNKKtt**, 

11' m/i  tn ijttm^  / A  # ',  //I  /#,  r  / .  /> '.  / . 

Silt:  I  liavt'  X\w  honor  to  :>*iibiiiit  iu*n*witli  ii  n*t)ort.  dulrd  S«*ph*iiilM*r 
I:;,  l'»«»i\  l»v  Muj.  (\  M«'I>.  T«>wn?M»ml,  ('orpntif  Kiijrii»**'r<»,  on  pn'iuui- 
niirv  i*\:iniin}itioii  of  RiM-k  KImt,  IlliniiiH.  from  tlio  mouth  to  Ko«:kfonl, 
m:i(l«*  ill  romiilianir  with  ii  n*i|uirt*nitMil  in  th<*  riv<T  tind  harUir  net  of 
Juiu'  l.*J.  P.»<»*J.  It  in  Major  TownMMul*^  o|>iiii(»n,  iHinc'iirnnl  in  by  tli« 
(livinion  «»n^:iM«»«*r.  hifut.  (*«il.  <).  II.  Krn'.t,  Coq^*  «»f  Knjrin«M»r«*.  and 
hy  iho  li««ird  of  Kn^im^rrN  f«»r  Kivornnnd  IlarUirH,  whi«  h  ha>  rrvirwini 
thin  n>|H»rt  inid«-r  th<*  indvinions  of  tortion^  U  and  W  of  th«*  hIm»vo- 
m«*ntioMri|  a«*t,  that  thi*  inipr(»vi*mt*nt  of  thi-  l<H*ulity  i.h  not  ndxiNablo. 

1  roncur  in  ihi^  oninion. 

Vi»ry  n"*iHTt fully •  your  tiYNKliont  MTviint, 

Iiri«j.  (it  /!• ,  Ch  uf  of  Kntjln* « rn,  /  *.  >'.  .  I  /-i/iy. 
Hon.  Ki  lilt    KoiiT, 


UKIiMcr  OK   M.U.    r.    M  n.    T0WNSK\I»,    <>>UI*S  of   KMilSF.KIU*. 

rhiTKi*  Statks  Knuinkku  Okfm'K, 

lii^k  hhti.il.  III.,  s,pt,nJH.T  i:.  ItftU. 

(fKNKU.\i.:  I  Imvo  tin*  honor  to  submit  tin*  foUowin^'  n*|N>rt  ii|K»n  a 

Iindiniinarx  «'\atiiiimtion  i»f  K«N*k  Uivrr  fnmi  tin*  mouth  U»  Uo«*kfor<i, 
II. «  niadf  ill  piir'^iianri*  of  in*»triirtionH  rontuiiMMt  in  h'itrr  from  thn 
Ollirf  of  ( *hii-f  iif  Kfii:itii-i*r<*,  I'liiti**!  Stiit4*<«  Army,  dttii*d  Jufn*  :f.'i, 
l*.*t**J«  and  ti»«*i>mpl\  with  nM|uiri*iiH*nts  of  iin  ilom  in  M-rlion  14  of  thu 
Mrt  iif  ('« M I ir !■•"*-  approved  Jiiin*  IH,  P.hw. 

Thr  K<N'k  KixiT  ri-i"«  in  MMithi*a*«ti'rn  WiMMUHinand  t1«»w<«  inaM»utl>* 
wr**l«'rl\  di  11*1  til >n,  (*nipt\  in^  into  tho  .\|i<*siH%ipni  Ui\rr  ntN»ut  'J  mi1««n 
Im*Io\%  tli«*«'it\  of  K«Mk  Nhinil.  In  |m*ii;,  undrrain-^tioti  of  I  jiMit.  i\\\. 
•I.  II.  \Vil«Min  (HOW  bri^di«*rp*tH*niI«  W  S.  Army,  n'tiriNh,  h  Mirvoy 
4if  th«-  ri\«-r  wan  nrndi*  for  the  pur|M»fM*  of  d4*ti*niiinin^  it**  pnu*l!(iibility 
a^  a  |M*rti«»n  of  a  rhann«*l  of  wiit«T<*omiiiuni<-ation  lN*tw-«^*n  I«Akt»  Mirh- 
iifnn  aihi  tli«*  Mi"><*i<*<*ippi  I{ivi*r.  From  thi^Mirvi^y  il  i**  found  that  th«* 
«n<-tMnti*  from  KiN-kfoni  to  tin*  mouth  of  KiN*k  Ki\«*r  h  aNiut  14i 
niilf^.  and  till*  a\«*ni^M*  ri\rr  **l«»tM*  lhroii|;h  thin  |Mirtion  of  tho  ri\i*r 
alMiiit  1  foot  |MT  mill*.  It  wa-  d«*monMrutiHl  b\  <if*ni*nil  Wilson  that 
ljik«*  Ilori«*«in,  tin*  |Hir|M>rt«M|  M»uri*t>  of  thi*  |{«M*k  |{ivi*r,  would  Ua'A 
fin*  -iimniit  l«'vi*1  of  a  ranal  f\ti*fidini;  from  Ijak«*  Michipin  ^»  th<* 
Mi^Hin^lppi  Ki\«>r.  with  l<M*kt  I'^'O  f«*<*t  lon^^.  Ho  f«*«*i  wtdt*,  ami  a  d<*pth 
cif  7  fi'«'t  of  wati*r  on  mit4*r  <i\U.  Ki*«*4*nt  piiiifin^i  of  thi*  ri\«'r»t 
Sterling',  III.,  ^tvi*  a  miniinuia  diM-har);i*  4»f  T(>»ruhir  ft*4*t  |M*r  M*(^ind. 
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General  Wilson  also  reports  that  by  a  series  of  dams  and  occasional 
lateral  canals  slack- water  navigation  of  7-foot  depth  can  be  obtained 
the  entire  length  of  the  river. 

The  construction  of  the  Illinois  and  Mississippi  Canal  will,  however, 
materially  change  the  conditions.     This  canal  will  extend,  when  com- 

{>leted,  from  a  point  opposite  the  town  of  Hennepin,  on  the  Illinois 
iiver,  to  the  Mississippi  River  at  the  mouth  of  Rock  River.  It  will 
have  a  depth  of  7  foct  and  a  minimum  top  width  of  80  feet,  and  is  to 
be  supplied  with  water  from  Rock  River  by  a  feeder  of  similar  dimen- 
sions that  taps  the  river  at  Rockfalls,  opposite  Sterling. 

It  is  not  probable  that  the  low-water  discharge  of  Rock  River  at 
Sterling  is  sufficient  to  supply  this  canal  and  a  second  waterway  of  the 
same  depth  in  the  river  bea;  but  as  the  feeder  will  be  navigable,  and 
with  the  Illinois  and  Mississippi  Canal  will  afford  a  means  of  water 
communication  to  both  the  Mississippi  and  Illinois  rivers,  a  slack- 
water  improvement  of  the  river  itself  below  Sterling  would  be  of 
little  value.  The  disttmce  from  Sterling  to  the  Mississippi  River  by 
the  feeder  and  canal  is  approximately  the  same  as  that  following  the 
winding  course  of  Rock  Kiver,  and  there  are  no  towns  on  the  river 
below  Sterling  of  sufficient  importance  to  justify  any  expenditure  for 
its  improvement.  It  is  therefore  evident  that  no  survey  from  the 
mouth  of  the  river  to  Sterling  is  needed. 

Between  Sterling  and  Rockford,  about  63  miles,  Rock  River  is  sus- 
ceptible of  improvement,  and  at  a  cost,  for  a  7-foot  waterway,  estimated 
by  General  VVilson  at  $2,139,819. 

The  river  flows  through  a  rich  farming  country  and  has  several  thriv- 
ing cities  on  its  banks.  The  census  report  of  1900  gives  the  following 
statistics  of  the  counties  bordering  the  river  between  Sterling  and 
Rockford: 


Name  of  cx)unty. 


Winnebago. 

Ogle 

Iajc  ......... 

Whiteside".! 


Population, 
1900. 


47,845 
29.129 
29,894 
84,710 


Total 


141,678 


Number 

of  farms, 

1900. 


2,246 
8,098 
2,860 
2,836 


11,034 


Acreage 

of  farms, 

1900. 


815,761 
467,723 
463,624 
425,231 


1,662,839 


Valuation  of 
farm  prop- 
erty, 1900. 


921,492,561 
82,066,024 
31,780,714 
27,846,953 


113,186,282 


Valuation  of 
farm  prod- 
ucts, 1899. 


92,889,087 
4,313,708 
4.116,733 
3,896.161 


15,214,679 


The  following  is  a  report  of  the  manufactures,  etc.,  at  the  principal 
towns  on  this  portion  or  the  river  for  1900: 


Name  of  city. 

Population. 

Manufac- 
tories. 

Wage- 
earners. 

Cost  of  ma- 
terials. 

Value  of 
products. 

Rockford 

31,051 
7,917 
2,176 
6,309 

450 

111 

31 

118 

6,620 

2,778 

448 

704 

96,928,941 

8,447,640 

661,826 

991.892 

912,686.116 

Dixon  

6,624,709 

Rock  ftiUs 

1,087.776 
1,783,114 

sterling 

Total 

47,453 

710 

10,650 

11,960,299 

21,081,744 

There  are  numerous  products,  both  agricultural  and  manufactured, 
in  this  region  that  require  transportation,  and,  if  they  would  use  a 
water  route,  they  are  suflicient  to  justify  its  construction. 

Numerous  railroads  traverse  this  portion  of  the  State,  and  afford 
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ftinplo  mcttDM  of  (communication^  but  complaint  in  luadt'  tlmt  tho  f  roi^lit 
nitrs  c'lmr^'<l  un»  t»xn»s.sivo  and  n»tani  tho  (Iovolopnit»nt  of  th«»  country. 
An  rxt4'n>i(>n  nf  tho  IllimiiH  and  MiHKi»4i4ippi  ('aiiai  to  K4N*kford  i.n 
rx|NM*tod  liv  Us  H<iv«H*at4\s  t4»  liavc  a  roi^datinj;  t*lT<vt  u|K>n  thcM«  rHto>. 
Tlio  ativisu)>ility  (if  th(*  inipn)vcnicnt  m  thon*foro  d«»|M»ndcnt  u{M»ri  its 
pnMiuciti^  III!  upprocinhh*  rodu(*tion  in  th(^  n»<«t  of  trHn.H|M>rtnti(in. 

Tht*  niiixiniuin  freight  thXvh  for  niilntHdn  in  (Mu.hh  A  alliiwod  hy  tin* 
niilr«»u<l  tind  wurohouM*  (*onimi!«Hi()iu»r  of  tht*  Stnt(*  (if  Illindi**  for  tho 
diHtaiir(*  U*tH(N*ii  U«Nkf(ird  and  (liica^,  >>7  milo»«  an*  vlh  follows  |ht 
1<N»  |Miutid**,  Illinois  classiitication: 

emu. 

ClmiT.  1 ;W.fi»i 

CUm-I* 30.  UK 

n»M*:i 24. :m 

flaw.  4 IT.Mrt 

(•|«i«.% 14.  2H 

<  Uw.  (i n .  W 

Clm*: II.4W 

i  'In*.-  s 8.  4«i 

t•|«^»i«» 7.77 

tM««i  I«» flMW 

Th<*r\i<»tin^'  niilnNid(M>ni|H*tition  has  hnni^ht  alMuit  honio  ro<lu(*tion 
fmni  thrM»  niti'H  in  siMH'ial  caMvs,  |iarti(*uiarly  in  o(mn*«*  freight  carriisl 
in  (*:irl<*iid  !(»(-«  hut  tho  piihlitihtsl  railniad  I{«N*kford-('hi(*aif<i  (*laMH 
mti"*  ar»»  th«»  -aiiio  ms  ihi*t*o  jfivon  aUivo.  Tho  puhli?«hod  rato.sTN*two«*n 
(*liirai:<>  ami  MilwaukiM*,  s!\  mihw  liy  rail,  hut  with  water  coni|)i»titiun« 
an»  ti^  fi'lhiu-*: 

UVWrrri  <7iLMt|ir«ifi<in. 


t'lwMl  'tUw.*    *\mml    rXmmi    rXmmh  CUum  K.i'XmmH  i'\ikmi'  ilmmU  i'lmmK 


1 


irmSt 


i 


fVMf* 

1« 


IS 


<V«i«. 
II 


fVirfi       lV«f«.      «Vikf«       'ntlJ. 


»    ■ 


ft  6  4 

H  11  4 


It  {-«  iirolmhlf*  that  if  a  lim*  (if  wator  (Communication  of  appnixi- 
inatcly  tii«*  miuk*  lon^th  (Hiuld  In*  o.stahli*«h(Mi  lN*tw(N*n  It^N'kfdrd  and 
(*lii«'uy;«i«  -iniilar  rate**  wdiihl  olitain:  hut  tin*  inipr(iV4*niont  (if  Kdck 
lti\i*r  lN'tui>(*ii  K(N<kf(ird  aial  (*hioiq;(i  Wduhl  ndt  rn*ato  a  dinvt  lino  of 
cdiiiiiiuiiiiiitinn. 

It  wiMilil  U*  h(H'OH<«iirv  fdr  a  Iniat  trav(*lin^  fmni  (*lii(*a^«i  to  |{<H*k- 
fiird  t«i  tii'^t  tnivt'tM*  tho  Illihdi<«  and  Michipin  (*anal  t«i  |ji«^ill(*«  a 
di«*tniit  «•  iif  ld*j  niih'n;  tinMin*  ppN-tMil  in  th(*  Illindit  Ki\cr  tn  ll«'nn(*pin, 
alniiit    h'l  mi  !•■<*;  tli(*n<v  hy  tho  I  Hindis  and  MiN*«iv«ippi  (*anal  tn  its 

|'uiirti«iii  with  tin*  f(SMhT,  :f^  mill-*:  hy  fiNnlcr 'J*.*  niilo<«,  and  from  Stor- 
ing t«»  K«H  kfonl  alon^  U<H*k  UIkt,  aliout  tui  mih*-.  a  tdtal  df  aUnit 
I'.'lH  iiiil«'H.  nnd  tho  prd|idsi*(l  iniprdvoniont  (if  tho  !>(»<*  PlaiiM^s  and 
IllintHH  ri\«*r'*  in  cdnni'otidn  with  tho  (*hira^(i  Hraina^o  (anal  would 
not  iii:iti'ri:illy  nhorton  tho  dirttann*.  A  wati*r  niuto  \tl\s  niilcn  hini; 
wduld  li:i\«*  to  roiii|ioto  with  a  railnmd  .>7  niih*s  Kin^«  as  nhown  on  tho 
arrdni|«iii\  in^  map." 

Th**  pn)»li-.hi'«l  rail  and  wat«»r  rate**  fur  tho  noanM  (-«irri*^|MiiHlin|f 


KN*.   11*^-    -  140 


••  Ni»C  pruitnl. 
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distance  by  lake,  i.  e.,  between  Chicago  and  Sturgeon  Bay,  are  as 
follows: 

Wegtem  rIaj<sification, 


Claml. 

Class  2 

Clam  8. 

Clara  4. 

Clam  5. 

CmU. 
15 
15 

Clam  A. 

ClamB. 

CUmiC. 

ClMiD..aa«F. 

By  rail 

OmU. 
43 
35 

36 
28 

Oentf. 
29 
28 

Cents. 
20 
18 

CenU. 
17.5 
17 

Genu. 
15 
15 

OnUi. 
12.6 
18 

• 

OcHtM.     fntt*. 
10              M 

By  water 

11             111 

Between  St.  Louis  and  Burlington,  a  distance  by  the  Mississippi  of 
234  miles,  the  rail  and  river  rates  are: 


J  Clam  4.1 


By  mil.. 
By  river. 


Clam  1. 'Clam  2.  Cla.m  3.!C1am  4.'C1a.<(R  5.  Clam  A.  ClamB. 


Ccnif. 
-10 
30 


CcnU. 
32 
25 

1 

CcnU. 
24 
20 

f'enU. 
17 
15 

CcnU. 
12 
10 

It  will  be  noted  that  in  both  these  cases  the  rail  rates  exceed  the 
existing  published  rates  between  Chicago  and  Rockford.  The  Stur- 
geon Bay-Chicago  w^ater  rates  are  approximately  equal  to  the  Chicago- 
Itockford  mil  rates,  but  the  St.  Louis-Burlington  water  rates  are 
materially  less  than  the  latter,  except  for  low-grade  freight. 

Notwithstanding  tliat  the  water  rates  are  low  when  compared  with 
the  rail  rat^s  between  St.  Louis  and  Burlington,  the  movement  of 
freight  by  water  between  these  two  points  is  insignificant.  The  ter- 
minal facilities,  reliabilit}'  of  carrier,  time  of  delivery,  insurance  rate.s 
and  other  advantages  that  the  railroads  possess  cause  the  great  mass 
of  traffic  to  seek  the  railroad,  and  the  great  benefit  Burlington  derives 
from  being  located  on  a  navigable  river  is  the  resultant  reduction  of 
rail  rates.  These  rail  rates,  liowever,  are  not  as  low  as  the  existing 
Rock  ford-Chicago  rates.  Tlu»  iiiij)roveni(Mit  of  Ho<*k  River  would  not 
in  my  opinion  have  any  material  effect  on  the  existing  Ro<»kfonl- 
Chicago  freight  rates. 

Another  important  transportation  route  to  l>e  considered  in  conntM- 
tion  with  the  improvement  of  Rock  River  is  that  from  Rockford  to 
St.  Ijouis.  The  published  rail  rates  between  Rockford  and  East  St. 
Louis,  Illinois  classification,  are: 

rciiti«. 

Class  1 47 

Gla.«ifl2 :W 

Chu^H3 J*! 

CIaj's4 :.»:; 

rhiss5 is 

Chissfi IJi 

(Ma>s7 14 

(MjishS 12 

dasj^  *♦ 1  e.  t» 

Chi>sl() *♦ 

These  rates  are  a  markeil  reduction  from  the  maximum  rates  allowinl 
for  that  distance  by  the  Illinois  railroad  and  warehouse  connnis>i(»ni'rs 
and  are  the  sjime  as  the  St.  Louis-Ouliutiue  niilroad  nit^'s,  which  Imve 
the  benefit  of  water  com]x^tition  along  the  Mississippi  River.  As  the 
di.stauce  bv  river  from  Rockford   to  St.  Louis  exceeds  that  from 
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I>ul>ii<iur  t4>  St.  lituiiH^  no  further  rodiiction  in  milnmd  thWh  in  this 
.dinMii«»ii  \^  to  \h*  iintiri|Nit4Ml  hy  the  impn)V«'nirnt  of  KiK'k  Hivrr. 

The  RtM-kftini  St.  I'tiiil  nitcN  corn^-siMmd  with  tho  mil  nitrs  )N*tw«vn 
St.  l«4»niH  uihI  t^^^t.  Piiiil.  tin<i  H«M*kf(»nl  is  now  rnjoyiu);  ii^  j^mit  r«Miu«* 
tion^  in  frri;/ht  niti-n  to  the  northern  nmrket.n  fn»ni  tin*  MiHHisHip|ii 
Hivrr  tMini^M'tition  u**  if  it  were  (*«»nms*te<l  with  the  river.  The  ruil- 
nii(<l<>riitiTiii^''(*hira^oroni|M»te  fi»r  thetni<h*of  river  town^  with  lhoM» 
entering:  St.  I^Miis,  iind  KiH'kfonl  incidentnlly  olitain**  the  InMietits  of 
MUch  roni|N*titii>n. 

A**  repinl-*  nmrkets  we>t  of  the  MixHiHrtipin  Kiver«  it  i>  prohHhU* 
that  the  ('(is(  of  tnin>ferrin^  from  tNmt  t(»  nir  at  Missis^ipju  Uiver 
|)oinl>  would  In*  greater  than  the  savin^f  in  tranH|)ortation  to  thoM* 
|)oinlH  \t\  ri\«T  o\er  mil. 

While  tin-*  an!ily*«iH  (if  frei^rht  mt4**«  ha.s  I N*en  applied  to  KcN'kfonK 
it  In  «i|u:i1I>  iipplii-aMe  t<i  any  of  the  eities  on  K(N-k  Hi\er  lN»tw«*4*n 
SterliiiL;  and  K-wkftird.  Tlie  extention  of  navi^tion  from  the  lllinoiH 
antl  Mi^^-iNHiiipi  i-i\rr>  to  K<N*kfonl  will  not  materially  atfert  fn*i^ht 
mti-^  fr«tMi  tin-  <  iii«**  alon^  |{«tek  River  t«i  the  prinei|ml  market>  for 
their  pnidihtH. 

Thi'i«-  would.  lio\ve\«'r.  In*  a  l(N*al  eonnnen'e  al«>n;;  the  line  of  the 
«*anal  of  ^tinr  ini|Mirfatire.  partieularly  in  (*«mL  a*«  the  Illinois,  and 
Mi<»>i«»ippi  (  anal  imM-r^'**  -^ome  of  the  e«ial  lieKU  of  the  State.  It  in 
entiniateil  that  aiNint  7*>,*mmi  ton**  of  nml  an>  annuallv  eonMimtNl  in  the 
ritie*^  i»ii  KtM  U  Kivr:\  and  a  material  n*(iurtion  in  the  pri«-4*of  thisi^tial 
to  tlie  ion**uiiier  Hhiiuld  re>ult  from  water  tmnN|Mirtation.  Kn>m 
KtM-kforiJ  to  the  M«  iid«ita  tiial  tield*«  i*»  hy  mil  aUiut  H<>  milen,  an«l  the 
milroadn  an-  |>*'i  mitti  >l   )»\    Stat4*  law<«  to  eharj^e  for  tliat  diManee  a 

nnivinnini   rati    «.i il   nf  *.*•;  rrnt*«  iH*r  ton.     From  l{<M'k ford  to  the 

Illinois.  ICi\er  totd  mini**'  the  diManee  }»v  RiN-k  Itiver  anil  the  Illinois 
an«i  Mi*««»i*««*ippi  Canal  i<»  nlNtut  !*.'.*»  mih*^.  ami  liarffe  navipition  would 
lie  iM-otitaM**  at  on«>  half  that  mti*. 

The  aMiiMint,  hour\('r.  that  tht*  |M*ople  of  theM*  cities  wouhi  snve 
anniiall\  i>n  i-o:d  \^onld  nut  ispial  the  annual  (nM  of  maintaining  the 
imiMoM  inint,  whit  h  i**  e-.tiniHted  at  alMiul  ^IJHni  |N*r  mile. 

I  lia\i*  tlii'ri'fore  to  ri*|Mirt  that  the  improvement  t»f  Uo<*k  Kiver  from 
it.H  m« tilth  ti»  RiN'kford  i**  n«it  dei^nn**!  aiivinahle. 
\vr\  reH|MN'tfully.  y«»ur  olNnlient  M»rvant, 

C\  Mci>.  TowNsr.Np. 

\\\\\:.  (on   it.  L.  <iii.i.r.MriR, 

t  I'hnMi^di  the  I>i\iHiiiii  tliiifineer.) 

T\T%\  Imliif^-mrtit  I 

t^iin  K  iHvisioN  KN<i!NKr.m  NoRniwrflT  Pivisms, 

K<>o{K^^tfull\  fi»rwarded  t«i  the  Chief  <if  Knj:ine«»r«*. 
I  « oiH  iir  in  till'  opinion.  e\pn*sM-«i  in  the  last  |Mni^m|>h,  that  the  ini- 
pni\em«-nt  of  ICcn-k  Kiver  from  it<*  mouth  to  KiN-kfonl  i<«  not  advi*«a!de. 

().  II.  Kkmct, 
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[Second  indoraem 

Office  Chief  of  Enqikeebs.  U.  S.  Army, 

September  22^  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOEs, 
Major ^  CorpB  of  Engineers. 

[Third  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingtoiiy  D.  C,  Aprils^  1903. 

Respectfully^  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Ik)ard  of  Engineers  for  Rivera  and  Harbors  has  given  full  con- 
sideration to  the  within  report  of  the  district  oflScer  and  the  indorse- 
ment of  the  division  engineer  thereon.  An  opportunity  was  given 
parties  interested  in  the  proposed  improvement  to  present  farther 
arguments,  but  none  were  offered. 

The  report  is  very  full  and  complete  in  all  its  details.  For  reasons 
clearly  stated  therein  the  district  officer  and  the  division  engineer  are 
of  the  opinion  that  it  is  not  desirable  for  the  United  States  to  under- 
take the  improvement  of  Rock  River  from  the  mouth  to  Rockford, 
111.     In  this  opinion  the  Board  concurs. 

For  the  Board: 

H.  F.  Hodoes, 
Major ^  CorpH  of  Engineers^ 

Senior  Meinber  Present. 
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KF>KKVoIl{S  ATHKADWATKKSnF  MISSISSIPPI  RIVKK;  IMPROVKMEXT 
ol  \II»I>>!Pn  KIVKK  KKOM  ST  PAlLTt*  MINNKA|i»IJ>.  MINNfX>TA; 
OK  IM\  IKS  IN  \VlS4nNSIN  ANP  MINNF>oTA  TKIIUTAUY  To  MISSIS- 
>IPn  l;l\  KU.  OK  WAKKOAH  lIAKIum  ANI>  lUVKK,  MINXF>4>TA,  AND 
OK  KKI>  KIVKK  OK  THE  NoKTII,  MINNESOTA  AND  NoKTlI  DAKOTA. 


in:i^»iiT  ny  M.u.  fi.  Mrc  />f:/;/M'.  nmrs  of  KSaiyKKfcs,  nFFiruk  is 

I  //  l/:'.f.  Full  THE  FISCAL  YFif:  FMHSfi  Jt  SFso,  i90h  yVlTII  ifTiIKH 
/>"* 7  V/..V7N  liELATlSU  Tfi  THE  WoUk'S. 


1    Mi«>iii««ip|>i  Kivi*rtK*twpmSt.  IVitil  ami  fv  }U^\   Kivrr  oi  Iho  North.   Minn««f»ta 

Mitini*ii|Hili«.  Mintitwtji.  Atifl  North  lHikt»lm. 

1>    l(i*MrM*ir«at  lii'Milwniiniiif  Mi*«iii»i|ipi  7.  \V«rniai|  lUrliiir  ami  \Vamia<l  Ki\«T, 

lti\«  r.mnl  Mi*«ii*«*i|iiii  ICivrrU'tm^fii  Miiim*fiiitA. 

IU.iitii-r<l  Atid  itrmii«i  lU|>i*l*.  Miiinc-  h    Siirvry  ni  Ottrr  TaH  \jkkv  auA  Ottt*r 

N..ta  Tiiil'  Kiv«*r.  K««il  lnkmtMl  i^<«l  I^kf 

.*(    0|ic*ratiitk'  »ti<l   « an*   <»(   r«<wrvi»irH  at  Hivi*r.    Mitiiuwita.    aii<!    Ilitf  Stuii** 

h*a'lM:iti-n*  of  Mip-in»i)>l>i  Kt\«*r  Ijiki*  ari«l    Ijiki*  Tra\rrM>.    Miiiim*- 

4.  ^t   ('n>i\  Ki\i-r.  \Vtt«^iu*iii  aii«l  Mm*  i«tta  ati<)  Smth  Ihik«tiM. 

fii-«>tA  t'.  <taiitfifi|{  Miw*ii«*i|»|>i  Ki\i*r  at  «»r  ncvir 

5.  Miiimi«<u  Rivi*r,  MiniMwitA.                 '  St.  Paul,  MinmiNuta. 


rNirr.D  Stat>>  KNciiNr.Kit  Ornc-K. 

St.  I\nil,  .V/«/i.,  July  /6\  191)^, 

(iiNKRAi.:  I  hnvp  tho  honor  to  Kiilmiit  h«*n*with  n*|Mirt  u|Min  the 
u«iik-(»f  rivrr  aimI  harlNir  iiii|irov«*ini*iiU»  in  my  clmrKi*  fur  tho  tiMml 

Vt»ry  n^^iRHrtfully,  yourolnHllcnl  M»n'ant,  % 

(t.  Mr(\  nr.RBY, 
Jfit/(/r,  t<'rjM  of  Engineer, 

Hri^.  (irii.  A.  MArKr.!«zii:« 

i%itf  9*f  Kngint'Tt^^  l\  *V.  A» 
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Z  I. 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND 

MINNEAPOUS,  MINNESOTA. 

The  approved  project  will  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1904,  Part  1,  page  420. 

Tne  expenditures  during  the  past  fiscal  year  were  $107,302.19. 

The  work  during  the  year  at  Lock  and  Dam  No.  2  consisted  in  the 
completion  of  the  west  273  feet  of  the  dam,  including  the  two  50-fooi 
sluiceways  and  the  reversed  Parker  bear-trap  sluice  gates;  the  con- 
struction of  cofferdams  for  the  middle  (last)  section  of  tne  dam;  pump- 
ing out  the  cofferdam  inclosure,  and  commencement  of  excavation. 
At  Lock  and  Dam  No.  1  roads  were  constructed;  the  sites  for  track  of 
traveling  cable  hoist  were  partly  graded;  cement  warehouse,  scales,  and 
scale  house  were  erected,  and  the  construction  of  cofferdam  for  the 
lock  was  nearly  completed. 

The  high  stage  of  water  in  the  river  during  the  fall  of  1903  and  spring 
of  1904  has  delayed  the  work  at  both  locks  and  dams.  The  rise  reached 
its  crest  in  April  and  the  large  volume  of  water  imssing  through  the 
sluices  at  Lock  and  Dam  No.  2  scoured  the  bed  of  the  river  both  above 
and  below.  This  necessitated  riprapping  at  considerable  expense  in 
order  to  protect  the  work. 

The  bear-trap  sluice  gates  in  Dam  No.  2  were  tested  under  heads 
varying  from  li  feet  to  10^  feet,  and  their  operation  was  entirely 
satisfactory. 

The  upper  gate  at  Ix)ck  No.  2  is  a  Chittenden  drum  weir.  It  was 
built  with  the  expectation  of  also  using  it  as  a  sluiceway  for  excess 
water  and  it  was  so  used  during  the  high  water  last  spring.  The  U^ts 
of  the  gate  in  May  and  June  showed  excellent  features  as  a  lock  gate, 
l)ut  as  II  sluice  gate  it  was  not  entirely  satisfactory.  The  conditions 
during  the  tests  were  not  normal  and  tlnMcfore  the  trials  for  sluicing 
were  not  conclusive. 

Details  of  work  done  will  l)e  found  in  the  accompanying  re|>ort  of 
Mr.  A.  O.  Powell,  assistant  engineer. 

The  present  condition  of  negotiations  for  accjuisition  of  Howage  rights 
for  botli  locks  and  dams  will  he  found  in  the  api>ended  report  of  Mr. 
K.  Davenport,  assistant  engineer. 

^lojuy  statt'UH'jit, 

July  1,  1903,  l>alanc('  unexpended «f564,:l41. tC 

June  I^,  l^KH,  aniouut  exjK»nde<l  during  fiscal  year,  for  workn  of  inipn)ve- 
ment 107.:^02.  IV* 

July  1 ,  HKM,  Iwlanee  unexj)en(UHl 457, 0:il#.  7S 

July  1,  1904,  outetandinjr  liabilitk»8 14,  L>2i>.  s5 

July  1,  1<H>4,  halanee  available 442,  srj.  9:i 

July  1 ,  UMH,  amount  ciivere^l  by  uneonipleted  contraetH 4,  ♦>7(>.  *W 

Amount  (e.stimate<l )  riM|uire«l  for  completion  of  existing'  project ( '' ) 

''Thin  amount  is  $18.?*(>  in  ex«es8  of  that  )i\\v\\  in  the  1JHK5  reiM»rt,  the  diffiT»'nee 
iH'ini;  eaut»»Ml  by  it)rrei*tion.M  in  amountH  of  Tn«i*ury  m*ttleujents  and  erri»r  in  trans- 
ferrin ir. 

''TIh'  projtM't  in  not  completed,  but  Conjrnv?'  has  ni»t  vet  adoiittNl  the  Hubmittiil 
esfifijiite  of  tlie  additioual  amouut  requiriNl  to  do  tiie  work,  which  is  $2V)9,r>43. 
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ABOTRACT  OP  APPROPRIATIONS. 

By  act  approved —  • 

August  18,  1894 $51,000.00 

July  13,  1892  (allotted  by  act  of  August  18,  1894) 49, 877. 67 

By  act  of  June  3,  1896 100,000.00 

By  act  approved — 

March  3,  1899 150,000.00 

June6,  1900 1^5,000.00 

March  3,  1901 157,000.00 

Jnne28,  1902 250,000.00 

March  3,  1903 223,579.:^ 

Total 1,166,457.00 


Abstract  of  contracts  {emergency)  in  force. 


Name. 

Date. 

• 

For— 

Unite  price. 

Date  of 
begin- 
ning. 

Date  of 
expira- 
tion. 

RnffATfi  T^nTnh«>r  Cn , 

1901. 
Apr.  21 
May    2 
June    3 

344, 880  feet  B.  M.  lumber 

Grated  covers  and  foot  walkii. 
Maneuvering  machinery 

I6.90-S6.95 
1,080 
1,244 

May    1 
May  12 
June  18 

July  l.a 

St.  Paul  Foundry  CJo 

July  1. 

Do 

Aug.  2. 

a  Extended  to  July  31. 1904. 


COMMBBCIAL  STATIOTICS. 


There  has  been  no  commerce  over  this  section  of  the  river  during  the  year  except 
that  of  drifting  loose  logs,  of  which  there  were  about  136,000,000  feet  B.  M.,  or  approx- 
imatelv  476,000  tons,  the  estimated  value  being  $1,360,000.  No  other  kind  hais  Deen 
possible  on  account  of  the  swift  current  and  numerous  rocks  and  bowlders. 


REPORT  OF   MR.    A.  O.  POWELL,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  July  11,  1904. 

Ma.tor:  I  have  the  honor  to  submit  a  report  of  operations  upon  the  improvement 
of  the  Mississippi  River  between  Minneapolis  and  St.  Paul  during  the  fiscal  year 
ending  June  30,  1904. 

GENERAL. 

The  improvement  contemplates  the  construction  of  two  locks  and  dams  numbered 
respectively  1  and  2.  Legislation  by  Congress  required  that  the  upper  lock  and  dam. 
No.  2,  be  built  first.  The  construction  scheme  lor  No.  2  divided  the  site  into  three 
sections;  the  east  section  embraced  the  lock  only;  the  west  section  included  the  two 
Ix'ar-trap  sluices,  each  50  feet  wide,  and  90  feet  of  the  roll  dam;  the  middle  or  last 
section  to  be  built  consists  of  431  feet  of  roll  dam. 


CONDITION   AT  BEGINNING   OP  THE  TEAR. 


LOCK   AND  DAM   NO.  2. 


The  east  section,  or  lock,  had  been  completed  except  inetallation  of  maneuvering 
machinery  for  lower  lock  gate  and  removal  of  cofferdam.  The  work  in  west  section 
was  nearly  finished.    Notning  was  done  toward  the  middle  section. 

LOCK   AND   DAM   NO.    1. 

The  conptruction  of  the  lock  coffenlam  and  of  a  roadway  down  the  side  of  the  west 
bluff  had  been  commenced  about  a  month  previous. 
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^         CONDITION   AT  END  OP  THE  YBAB. 
LOCK   AND   DAM   NO.    2. 

The  east  and  west  sections  are  complete  except  removal  of  lock  cofferdam,  ingtal- 
lation  of  maneuvering  machinerjr  for  lower  locrk  gate  and  building  of  7  feet  in  de|»th 
of  cribwork  on  IM)  fcvt  of  dam  inolo8e<l  in  the  west  section,  which  was  par|>oHely 
omitti'd  to  provide  additional  escape  for  wat<»r  while  the  middle  section  is  in  i»mcoi 
of  construction.  The  closing  coffertlams  for  middle  section  are  bnilt,  the  incUif<are 
pumped  out,  and  everything  in  readiness  for  a  vigorous  proeecution  of  the  work. 

LOCK    AND    DAM    NO.    1. 

Roads  at  east  and  west  approaches  to  the  lock  and  dam  are  built;  gnule  for  ctkble- 
way  tracks  nearly  (ini8he<l;  the  lock  cofferdam  almost  complete^!,  and  a  few  build- 
ings erected.  • 

OPERATIONS   DURING   PAST   FISCAL   YEAR. 

The  stage  of  water  for  the  pa.*^  twelve  months  has  been  unfavorable  for  rapid  and 
economical  construction  work.  High  water  entailed  a  loss  of  two  months'  time  at 
Lock  and  Dam  No.  2,  and  four  months  at  No.  1. 

LOCK   NO.   2. 

A  portion  of  the  cofferdam  was  removed  and  during  the  two  freshets  last  spring 
water  was  allowe<l  to  flow  through  the  lock.  No  ill  results  followed  therefrom,  but 
tests  made  of  the  upper  lock  gate  (a  Chittenden  drum  weir)  in  May  and  June  indi- 
cated that  the  gate  might  not  respond  under  all  conditions  when  used  as  a  sluice 
gate,  but  in  its  legitimate  capacity  as  a  lo<'k  gate  it  acted  admirably.  The  tests  for 
sluicing  were  not  conclusive  as  the  stage  of  back  water  was  affected  by  cofferdams, 
but  it  was  domonstrato<l  that  the  gate  would  have  lK»en  e^^ually  effective  in  either 
cajmcity  if  the  inlets  to  the  operating  conduits  had  l)een  placreci  at  the  upper  ends  of 
the  piers  instea^l  of  opi>osite  the  gate  where  the  loss  of  head  amounteti  to  several 
feet. 

An  objection  was  develope<l  to  the  use  of  the  lock  for  the  passage  of  flood  water, 
excej)t  in  castas  of  emergency,  by  a  dejKwit  of  sand,  gravel,  and  largt»  stones  over  the 
filling  valves.  Should  this  occur  again  it  might  involve  delay  to  traffic  and  an 
expense  for  cleaning  filling  valves  or  culverts. 

DAM    NO.  2. 

The  work  on  west  section  was  completed  la.«t  fall  and  the  cofferdam  nnnovefl. 
The  two  H'versc*!  Parker  bcar-tnip  urates  were  tried  ScpteniU'r  2t».  IIHKI,  the  heail  of 
water  l>cin«r  15  inches.  The  operation  of  the  gates  was  gratifying';  they  raisiMi  an*i 
lowere<l  (juickly  an<l  gi'utly.  In  May  an<l  June  the  gat<»s  were  successfully  manipn- 
latt^l  under  lieads  varying  fnun  7  feet  to  10  feet  .S  indues.  There  is  non»a.<on  tosuj»- 
jK>se  that  tliey  will  not  K'  certain  of  action  un<ler  the  maxinunn  hea<l  of  1,'J  ftH»t. 

An  excessive  s<-our  of  tlie  he<l  <»f  the  river  above  the  shiict»s  ociMirn^l  during  the 
high  water  in  April,  1!K)4.  An  e«l<ly  fonni^l  Ix'low  the  we-^t  sluice  that  for  a  time 
thn.'atene<l  serious  consiMjuences.  The  scour  alM)ve  the  sluices  extender!  to  a  depth 
of  11  feet  and  was  nnexiHM'ted.  If  it  luul  Ih'en  anticipated,  pn>visi<ms  could  have 
l)een  inade  fnr  its  pR^vention.  The  e<l<ly  was  stronger  than  was  <iet»mtMl  j>ri>liable. 
It  and  tlu'  sconr  alnjve  necessitated  heavy  riprapping,  whi<*h  wasdone  un<ler  adverse 
circnn»stan<*es. 

The  serioiis  work  of  the  year  was  the  constmciion  of  the  up|>er  closing  <*offenlani  for 
the  nii«Mle  se<'tion.  .\s  the  construction  pnK'eiMUMl  a  constantly  increasing  head  wa*- 
create<l  until  it  reache<l  a  height  sutficient  to  divert  the  entin»  river  thnmgh  the 
sluices  at  west  end  of  dam.  The  winter  time  was  selected  for  the  work,  as  then  the 
volinne  of  the  river  is  at  a  niiniiunni  and  the  constHjuent  hea<i  of  water  on  the  n>ffer- 
dain,  the  least.  .">  fret.  Tht»  plans  for  the  c<^ffenlam  wen'  maturt^l  U'fon'  the  work 
was  U'lrun.  and  executiil  without  hindrance!  hi  ring  the  months  of  IXH*end>er.  .lanuary, 
and  Fehrnary.  The  proct»dnre  followtHl  was  to  drive  4  r<^>ws  of  round  piles,  10  f«*<»t 
centers  each  way.  Around  and  among  the  piU»s  was  built  a  bni.«4h  and  stone  dam 
reaching  alx^ve  the  wat^T  surface.  Two  rows  of  sheet  piling,  10  fet»t  apart,  wen»  then 
driven  in  the  slack  water  al>ove  the  brush  and  stone  dam;  the  sjmce  l»t»tw»*en  the 
pilint:  wiis  tilKMl  with  pulveri/e<l  san«l  rock,  that  lH»ing  the  <»nlv  unfrozen  material 
available,  and  covered  with  ;j-inch  plank  at  a  height  of  6  feet  above  the  bnisli  ami 
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f4nno  (lam.  Tho  roffmlam  withi>tnod  th<»  uprinf;  (nvhet  of  1WM  withont  dAniapp. 
The  iiiAviiniiiii  iU*pCh  ni  water  tiial  Hom-i^l  <»Vf*r  the  ilmin  man  aUrtit  '2^  U'^X.  Tli«» 
bruf*h  Rii«l  Htittir  ilain  at-tc^l  man  aprrui.  preventing  M^»tir.  Thi*  i^mftrnrtion  nf  thi* 
lower  rliwiini;  mff<*nlani  in  the  i*lat*k  mat«*r  fumuMl  hy  thi*  np|i«*r  rlnHintr  cttfft'nluni 
wai«  a  Hiniple  nmtt4*r.  It  maif  nt>t  tlniiih»l,  h<iHi*ver,  u  ht*n  tli«*  t*prin^  hm*  tiH>k  plmv. 
anil  aU»ut  7.%fi*ett>(  th«*  nheet  piling  wai*  wai*hi*«l  away.  Tli«*  tUniatf«*  wiut  t<«u*ilv 
n*|«iinM|.  It  i.  pr^il«il>lt*  tliat  hitfh  wati*r  wntiM  hav«*  ilnnuMn**!  tlu*  iHiffiT  «*vi*n  if  it 
haul  )NM>n  tlnii«h<*<l,  hi«  it  wai«  n(»t  (Wiinit**!  to  %iithr«tMn<l  tin*  |«r<is«ir«*  <*f  a  IIihhI  ovrr  it, 
li«<«<miiM*  it  will*  (h'l'nH^I  rh«*a|K*r  to  n>iiair  nn  injury  fmni  nn<*iTtain  hi^rh  «jiti*r  than 
to  pn»\i«li'  «>\|ii<nf«iv«*  pr<»t«<i*tion.  Tn«*  Miiki*  nf  wat«'r  ntiMlnl  |iy  Miiy  'JiV  Mitrh-i«*htly 
t«»enAlil«*  t)i«*  niiil<llt»>M*«'tion  i*<iffrr<lani  to  U*  puni|w«il  out,  Imt  uhi»thi*r  ri««*  foll«tv^t^l 
U'fiin*  work  wai*  hiirly  nturte^l.  Tin*  c*offenlani  whi*  finally  |Hnn|4<«l  the  laKt  nf  June, 
mn«l  th«*  rl«M*of  the  year  fuuud  the  a<'tual  prtyftn*  wu'rk  uu  tiiv  uiitldle  Mviion  o( 
daui  Ju(*t  i(tartud. 

UH'K  ASt»  !»AM  so.  1. 

The*  hi|rh  wAter  tliat  wiw  no  ili*trinit>ntal  to  pMim^*niTo  mnrk  at  I^nrk  and  I  Him 
No.  'J  «Hf*  i*\i*n  nH»n*  tmt  Rt  Ni«.  1.  Th«*  l«N*k  «^>ffi*nUni.  uhirli  i*hi»ulii  luivt*  U<i*n 
niiiipli*t*-«t  JAfit  (all.  i«i  now  only  nint^t«*nthfi  tlnirih««il  anil  fim^Nl  i*x|icnHi\*t*  tlllinir 
iluriiii:  tilt*  wint«-r  iiiii«*  that  n»uli|  havt*  lieiMi  niurh  U'ttiT  ai*«iinipli»h«'«i  in  mild 
wi«th«-r.  Tilt*  lii^ot  tim«'  it*  not  a  M*ni»tiii  matter  at  No.  I,  ar*  only  |tr«*liniinary  mi»rk 
ha*  N^-ii  o*nttMtiplAt«^l  until  ma4*hin<*rv  mn  U*  niovwl  fntm  No.  2,  an«l  thi*r«*  in  %<*t 
anipli*  titiif  t«i  th*  till* 

IUt*!*!!'^  thf  oiffrnlani.  ruaiU  aiorri«|pitinir  I)  miliii  in  l<*ii|rth  have  l»i^*n  built  at  the 
appntji«'h«'»  III  U>ili  i*ndt>  tif  the  lock  and  dam.  <>ni*o(  tin*  nmi\n  waf*  an  f\|i«'nfii\i* 
undtTtaLiii^'  It  han  a  lentrth  t*i  MR)  h^'t,  irraih*  ^  |ier  ivnt,  liN*al«*it  nn  ihr  umIi'  «•(  a 
pn^-ipitnn»  Muff,  and  nil  in  cifavation.  «»iit'-half  linii*f*toni*  and  on<*dialf  Mind  rm<k. 

.\  tviiifut  hht^l  :Ci  f«<«*t  li\  KH)  (I'i't,  M«len  and  Mmlr  hotiM*  llMtft  npiari*,  luiv«*  \n.***n 
ere^tt-vl.  ul«*  th«>  frann*  for  a  f«t«*ra|{«'  itlii<«l  ir»  hy  lu)  fi<«*t. 

tiniilinK  f*>r  th«-  Irai'knof  the  trm\«*linir  <«hl«*  hoint  han  U*i*n  u«*arlv  tlninlnil. 

\  larv^*  quantity  ut  lumber  and  iruii  lia\e  Uwu  punTliaiaivl,  n-vviviM,  N»rt4al  aiMl 
fiUt^l. 

KXI'KSIitTt  Ml». 

Ttie<*;inh  «-«|it*tHlitur««  havt*  U^i'n  it«*mix«il  in  the  fullniiiinir  tahl**: 

.Miil^mn*/  ••/  « ifttftditurrt/nim  rtunmenrrmmi  »/  mvrk  U»  June  Stt,  iy04^ 

l^M'K  AND  DAM  Ku  X 

Ml««^llanMmi*: 

|jind«.  mirrevii.  Uirinsn.  irat4«r  rapply,  ric 130,  RI9. 27 

Kiiti'U.  «lit.  Ii«w.  and  »i<)«*  trai*k ft.tm.4:i 

i  >  M  k  trUi  li-r"  •  hi  twm* 'Mlk\.  «SH 

t  'ar)H-nt«-r  uihI  hlai'knmith  nhop 1.  J^kh.  'M 

(^'UifUt  wan-lHrtiM* , WW.  77 

Stmir  anil  i«nd  hinn V.  47«i.  W 

t'lcstniii*  <t«*\rrnni«*nt  land >^^y  70 

ii...tii- rttfi  'Jfi 

(*l«-tti)itii:  up A\^.  41» 

K«*niii\intr  iHuldinir*  and  tula*  mill -t^c*  fkT* 

«3.  HC  35 

llant 

t  aMi»a> 17,Mi»«.W« 

Air  t  ••iii|iri¥««ir I\  WM.  MM 

iNniii'intf  ..utfit 4.  Ol.  (Ml 

rrii.liin>:..iittlt t»,  77rt  N> 

Mixiiitf  i.iittit i,:mi  ¥i 

TuUniill ft.um  W 

nio^lrni^r  Ufvwi 2.V*:tf».M 

Tra<  kn  and  «mni 4.IM.W 

T.-ila. 5,  lf»».4ft 

—    tt3,S57.1M 
Uwk  No.  V 

t'•.(I••^lanl 21,3rwV3r> 

Hiippitiir  leakn 7,  r*Kt.  W 

iHamiauK 90, 47V.  00 
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Lock  No.  2 — Continued. 

Excavation $17,527.49 

Cut-off  walls 8,009.03 

Timber  and  iron 35,406.41 

Cement 36,832.67 

Silica  cement  (exclusive  of  cost  of  materials) 7, 776. 95 

Stone,  granite 18,148.37 

Breaking  stone 4,603.41 

Crushing  stone 9,978.70 

Crushed  sandstone 4, 864. 82 

Sand 7,556.47 

Mixing  and  placing  concrete 23, 703. 06 

Concrete  forms 15, 595. 63 

Removing  concrete 422. 34 

Grouting  foundation,  upper  lock  gate 2, 997. 85 

Permanent  sulxirainage 4, 115. 68 

Snubbing  posts 200.00 

Filling  batOc  of  land  wall 6,198.93 

Upper  lock  gate 13,770.79 

Lower  lock  gate 18,867.12 

Filling  valvefi 1,5U.70 

Pennanent  coffers 1, 352. 72 

Guide  piers 3,003.78 

Dredging 82.71 

$291, 664. 35 

Dam  Xo.  2: 

Cofferdams 23,114.43 

Upper  closing  cofferdam 9, 178. 22 

Pumping 17,064.59 

Excavation 15,927.98 

Leaks 1,022.13 

Cut-off  walls 3,717.64 

Roundpiles 5,709.13 

Sheet  piles 1,532.34 

Timl>er  and  iron 39,852.19 

Cement 19,190.62 

Silica  cement  (exclusive  of  materials) 1, 927. 30 

Stone 8,303.75 

Breaki iig  stone 900. 56 

Crushing?  stone 3,4S2.  80 

Sand 708.58 

Mixing  and  placing  concrete 10,357.86 

Concnte  fonns.... 5,126.30 

Sluice  jrateH 23,  74«.  21 

Fillinir  «lain  and  l>ehind  land  wall 1, 852. 65 

Protection  against  liigh  water  during  construction 4, 882. 03 


197, 697.  31 


LOCK  AND  DAM  NO.  1. 

Mistvllaneous: 

l^niL<,  Hurv'ovp,  b4iringp,  water  supplv,  etc 15,380.58 

Rmds,  ditchi^,  etc '. 10,776.68 

Buildings 3,006.89 

Clearing  Government  land 1,085. 31 

Plant: 

C\iblewav 1,110.10 

TtK)ls...* 148.43 


Lock  No.  1 : 

Coffenlain 16,060.22 

Timber  and  iron 10,678.:V> 


30,  24**.  4r> 


1, 2f>S.  Mi 


36,  7l\S,  57 
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HrPKRINTKNDRNrK  AND  cx»rnN(ilLNC*I&l. 

8t  Pinl office |«W.242.35 

<>fll«f(*hu*f«i(FjiKiii«K*ni 4«*).()0 

(HIUvIHviMoii  l*:n|niiivr liVJ.SO 

lnHiii*(*ti(in A.  AtVV.  76 

Walrhinu 8.174.22 

i*«n*u((lrt^lief fiOrt.70 

MuUuU  fiir  Lamumauii  I'luvluwc  Kx|>mitioii t..      1,8H7.  1H 

$fi«,  M8. 71 

70»,-ll7.22 
K«fq««<*t fully  Miihtiiitted. 

A.  (>.  iNtWKtX,  Amuitiftl  Entpturr, 
Maj.  <tKi>.   M<<\    hKKIlY. 


HRI'viKT  or    II H.   K.   Ii\VKM*«tKT.   AfCtlKTAVT   KNltlXnOL 

St.  pAri.  MiXN.,  Juur  Sn^  J904. 

M.%j«ih;  I  havf  Uir  humir  Xn  i«ii)iiiiit  th<*  fullowini;  n*|Hirt  &«  t*»thi*  pnwiit  ittAtiiHof 
thciiii{iiir*iti«»n  liv  tht*  t'liitol  Stati'!*«»i  titli*  tir  ritflit  **(  tliivia4:«'«in  IhihIh  t«»  )m*  affiiifMl 
Ity  tli«*  n*ii*>triirtiiiiiof  \*H'kit  ainl  lUiiif  **u  thf  Mi»i?«*i|»|ii  Kiwr  U*twi*t*ii  Minn«<m|NiUii 
aiiil  St    rmi). 

At  t)t«*i'iii|iif  t)M*]tn*vioa*i  ti*ii-:il  >i>nr.  Jniif.'tit,  l**ii:t.  owinir  t<i  t-fiiii|ihi*Ati<iititii«t|i«M*t* 
ink?  tlii*  <>H  iit'r>hi|»<>(  tin*  lutittr-.  or  fmiii  tin*  n'fiMilof  t)i«*owti«*n*  lo«iti*|it  rvuf^timhU* 
oiiii|ii*iiKitttiii  tht-rffiir.  tlirn-  rviiittiiii'«l  iitia4i|uin«il  1>\  th«*  riiit«*«l  SUttfi  (ht*  riirlit  iif 
llowair*'  «'ii  '•  tni't*  ff  liiipt.  o'litainiiik'  KM  I  itrrif*.  i^itliiii  lh«*  tliHHMr**  liiiiiti>i»f  I^H*k 
mill  Ihiiii  N«i.  l.itit«l  oil  iiiif  tnu  t  of  lainl  toiitiiiiiiiik'n  lir.'i*f  an  »-n*.  within  tht«  flow* 
at;*'  liiiiii^  of  \ah\  Hthl  \Kiui  %'••  *.V  :iii«l  ni  iii'i-or>lantx*  willi  iiif>tnit  ti^tn^  fn>ni  th«* 
l^'imrtiiii'iit  at  Wa-ttitik'tuM.  thi*  l'iiiti<«l  Sinti-*  attorm'V  for  tht*  ilirtrirt  of  Minmvitia 
li III  U*«'ii  f»iifi}>lii^l  with  till*  ni-«^fwury  iiui|iii  an«t  •Uta  fur  tlu*  iiuminirntion  of  nm- 
«ltniiiHti><ii  priiifv-^liii^H 

Itiit  kiiii-r  till*  «l;il«*  uImivi*  ii>i'riti«tii«*<t.  an*l  licfort'  tht»Mii|  pnii^H^lintfH  Wfrt' iNnn- 
iiMiiii-*!.  \)tv  I  ii\  of  Miiin«ii|«ili*i.  fur  |i.irk  piir|Hii«<*i.  Iia\intf  rli«n*«l  thr  titlt*  aii«l 
ai  •Ittin-I  •  ••iitrol  of  a  |Mtr1ioii  nf  lauiU  in  iiiitfitio;!.  ntir'Hatiiiiiii  liavi*  lM^<n  o|ii*nt««l  ami 
an*  ip>M  }N>ii«lini;  Hitli  tli«-  )»iianl  of  {lark  iimmii^ipiiineni  uf  tlit>  Maiil  i*ity,  for  the 
ri-lih<|in»)iiiirtit  to  thi*  t'liitoil  Stated  of  (InwaiTi*  ritfhlfion  lhn«*  of  th<*  tm*  b*  of  Uml 
:ii-i\f  Up  iitii*n<<«l.  i-«intaniink'  '*  77  mn'Uf.  nithin  th<*  tlnwaip*  liiuitj>  of  I^n  k  aixl  iHini 
\..    I. 

Tl.«<  «tin.|«Miinuti<>i)  pnHi^*<hnir*  for  the  a«^|uiiiition  by  tho  I'niU^l  Statt*  i»f  tlii«ai(«* 
ri^*lit4  ff  mil'  o(i  thr  four  n-iiminiiik'  tnm-ti^of  laii<l,  i^intaininir  7.414  ai-n*.  an*  imw 
M.ifiil  \*\  \\,f  I  iiitol  >tati<fi  att«iriii-\  t«i  U>  in  |in*|«nitiuii  for  iiiiiiM*iliat«*  ntiiim. 
\  I  r\  n'^|«'«  tfiilly,  \i»tir  oU«ili<*nl  iii*n'ant, 

K.  n%%*KNIMirr,  .liWMl'irtl  F.wjtttfrr. 

M:i!    «•!<•    Mil'.  I'uuiv,  i\Mrj>9  uf  hU%if%nffTB. 


Z  a. 

n»\«^TUr<Tlo\  iW  HK>K|{VulKS  AT  IIKADWATKR^  OK  MISSISSIITI 
l;l\  I  K  \M»  IMrUiiVKMKNToF  MlSSLssU'l'l  KIVKK  liCTWKKN  IllCAIN- 
KKP  AM>  t.KAM»  UAriUS,  MlNNhXrTA. 

Tlio  ii|i|»rnvf>«l  |>n»jiN*t  and  n*iMirt  of  profrroAH  of  iho  work  up  U) 
•liiiH*  \V\  VM^W.  uiti  In*  fotind  in  tin*  lt4*|M>rtof  tlio  Chii*f  <»f  Kn^iMiTm 
fur  P.HI4.  pHrt  I.  imm-  4i"J. 

Tlu*  t*x|M*niiUutV!«  ilurin};  tin*  ti^'nl  veiir  werv  tM«27i*.24. 
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During  the  year  the  work  of  reconstruction  of  Pok^ama  Falls  dam 
was  practically  completed  and  the  reservoir  placed  in  operation  May 
29.     The  only  remaining  work  is  the  dismantling  and  storing  of  the 

Elant  ready  for  transfer  to  Pine  River  reservoir,  trimming  the  hank.s 
elow  the  dam  and  generally  cleaning  up  around  the  work.  It  will 
be  necessary,  however,  to  erect  new  quarters  for  the  dam  tenders,  the 
present  house  being  old  and  not  likely  to  last  long.  Details  of  work 
aone  are  shown  in  the  accompanying  report  of  Mr.  Thomas  Robinson, 
assistant  engineer. 

The  field  work  of  Leech  Lake  reservoir  survey  was  completed  and 
mapped,  a^  was  also  the  survey  of  Lake  Winnibigoshish  reservoir. 
Sanoy  Lake  resei*voir  was  resurveyed  and  the  work  of  mapping  almost 
completed.  At  intervals  the  preparation  of  lists  of  lands  affected  by 
flowage  from  the  reservoirs  was  continued.  Attention  is  invited  to 
the  accompanying  report  of  Mr.  R.  Davenport,  assistant  engineer. 

Work  on  the  dikes  and  the  reconstruction  of  the  dam  at  Pine  River 
reservoir  was  suspended  under  the  terms  of  the  act  of  June  13,  1902, 
and  has  not  been  resumed  on  account  of  the  insufficiency  of  the 
available  funds.  I  concur  in  the  opinion  expressed  by  my  predecessor 
in  his  annual  report  to  the  Chief  of  Engineers  for  1903,  to  the  effect 
that  the  completion  of  the  dikes  and  the  renewal  of  the  dam  should  be 
undertaken  forthwith,  the  Pine  River  dam  being  now  in  a  very  rotten 
condition  and  not  safe  for  a  full  head  of  water. 

IMPROVTNG   MISSISSIPPI  RIVER  BETWEEN   BRAINERD  AND  GRAND  RAPIDS, 

MINN. 

During  the  year  the  river  was  worked  over  between  Grand  Rapids 
and  Aitkin,  Minn.  While  the  river  was  open  snagging  and  the 
removal  of  obstructions  in  the  channel  were  carried  on,  and  during 

the  winter  the  brush  iind  ovorhjin<ri"^  trees  along  the  bunk  were  <ut 
and  removed.  Provision  should  h(»  made  for  the  continuation  of  this 
work.  The  adjacent  territory  is  nipidly  settling  up  and  the  niilroad 
facilities  are  <|uite  inadeouate,  so  that  >teanil)oat  tratlic  should  incn^ase 
if  the  river  is  kept  in  oixier.  Details  will  be  found  in  the  accouiimny- 
ing  report  of  Mr.  Thomas  Robinson.  as>ista!it  engineer. 

On  the  completion  of  the  renewal  of  Pine  Kiver  dam,  which  will 
prolnibly  Ik»  in  lyn^),  Sandy  Lake  dam  should  be  renewetl.  The  pres- 
ent structure  is  in  fair  condition  now,  luit  the  timbers  an^  mpidlv 
decaying.  It  is  estimated  that  it  will  cost  >^17oJHk>  to  rebuild  it  with 
a  navigable  lock,  as  at  present,  or  Sl'jr)jMM»  without  the  lock  feature. 

Provision  should  also  be  made  for  the  completion  of  the  dikes  at 
Pine  River  reser\'oir. 

Total  t rpend'iture  from  appnypriaiion  for  t^ftuitntrtion  of  n,<t^rntint  .^incf  July  7,  ISU^, 
u'lum  the  Ciidastral  ttunrys  and  t}ie  raietnil  of  the  (*/•/  d'lnu*  urn-  /#»f/?/M. 

Continjrenciee: 

Main  office $21,  am  75 

Insi>e<tion 1 ,  9tft>.  39 

Road   between   1-ake  Winnibi^D^liish  and  IjtHi'h  I^ko 

dams f>S4.  5;^ 

Examination  of  Ix^n^r  Prairie  Kiver :^2.  42 

Examination  of  Willow  River 52.  S.S 

$2:^.  7eJ9.  «»2 
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Surveys: 

Plant $4,265.82 

Pine  River  reservoir 2, 886. 67 

Pokegania  Fall«  reservoir 9,428.38 

Leech  Lake  renervoir 27,849.10 

Lake  Winnibigoshish  reservoir 33,275.09 

Sandy  I^ke  reservoir 6, 048. 71 

At  Aitkin 877.94 

Below  Pokegama 714.97 

$85, 346. 68 

Lands,  easements,  etc.: 

Below  Pokegama : 1,988.94 

Above  Pokegama 8,786.36 

10,775.30 

Pine  River  reservoir: 

Dikes  1,  3,  4,  and  14 9,070.24 

Damage  caused  by  crevasse  June  17,  1896 1,733.00 

10,803.24 

Pokegama  Falls  reservoir,  booms 1,526.83 

Reconstruction  of  Lake  Winnibigoshish  dam: 

Minor  buildings 2,993.69 

Plant 9,198.39 

Cofferdam 16,301.40 

Embankments 10,380.42 

Repairs  to  old  foundations 23, 213. 29 

Concrete 47,701.70 

Cement  house - 2, 311. 22 

Loe  sluice  gate 11, 366. 75 

Tainter  gates 15,751.53 

Piers  and  booms  above  dam  and  embankment 5, 029. 41 

144, 247. 80 

Ret^onstruction  of  Leech  Lake  dam: 

Repairs  to  buildings 1,333.50 

Miscellaneous 3, 148. 00 

Plant 7,362.08 

Cofferdams 13,080.19 

Removal  of  old  dam 2,013.05 

Repairs  to  old  foundation 14,605.98 

Concrete 21,655.54 

Stop  plank  and  hoisting  gear 2,352.75 

Embankments 4,003.40 

Bridge  over  dam 573.38 

70,127.87 

Reconstruction  of  Pokegama  Falls  dam: 

Excavation 1, 707. 54 

Emban  kinents 1, 412. 41 

Cofferdam 10,646.27 

Steel  work,  gates,  etc 25,140.31 

Plant 5,388.56 

Concrete 33,725.24 

Removal  of  old  dam 7,173.30 

Repai  n^  and  alterations  to  buildings 3, 887. 14 

Repairs  to  old  foundations 851.33 

Fishway 85.58 

Miscellaneous 1,669.17 

'■ 91,686.85 

Improving  Mississippi  River  between  Brainerd  and  Grand 
liapids: 

Plant 419.37 

Removal  of  obstructions 5, 256. 29 

Insj>ection 144.23 

Mam  ollice 88.94 

5,908.83 

Total 444,193.32 
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Estimate  for  the  completion  of  ilie  vntrk  contemplated  in  the  river  and  harlnjr  act$  ajpproretl 

March  S,  1899,  and  June  IS,  190^, 

Completion  of  Pokegama  Fallsdam $5,000 

Renewal  of  Pine  River  dam 125,000 

Renewal  of  Sandy  Lake  dam 175,000 

Construction  of  aikes«  Pine  River  reservoir 30,000 

Purchase  of  lands  or  easements 75, 000 

Improving  Mississippi  River  between  Brainerd  and  Grand  Rapids,  Minn. 

(two  years) 20,0(X) 

Contingencies 40, 000 

470, 000 
Balance  unexpended  July  1,  1904 80,000 

Auioimt  required 390,000 

Mpney  atatenient. 

Julyl,  1903,  balance  unexpende<l afl64, 342.  .>! 

Proceeds  of  sale  of  abandoned  building 15. 25 

164,357.79   • 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment          84,279.24 

July  1,  1904,  balance  unexpended 80, 078. 55 

July  1,  1904,  outstanding  liabilities 3,087.48 

July  1,  1904,  balance  available 76,991.07 

'Amount  (estimated )  required  for  completion  of  existing  project ^390, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balancre  unex- 

<     pended  July  1,  19(M 200,000.00 

Su  omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT   OF    APPROl'RI ATIONH. 


By  act—  '■  By  act- 


Approved  June  14, 1880. . .  |75, 000 

Approved  March  3,  1881  . .  150, 000 

PaawMl  A  uguBt  2,  1 882 300, 000 

Approved  July  5,  1884 60, 000 

Approve<l  August  5, 1886. .  37, 500 

Of  AugiiHt  11,  1888 12, 000 

Approved    September    19, 

1890 80,000 


Approved  July  13,  1892 . .  |60, 000 

Of  August  18,  1894 51.1W0 

PaH8C<l  June3,  1896 80,(¥)0 

Appr<)ve<i  Man-h  3,  1899. .  210,  000 

Approved  June  13,  1902. .  250, 000 


Total 1,365,500 


COMMERCIAL   STATISTICS, 
[Mifldmippi  River  between  Braineitl  and  Grand  Rapldii.] 

Steamer  Irene  made  regular  trij»H  during  the  K'ason  of  li>03  l)etween  Grand  lUipid.** 
and  Aitkin,  with  an  Oivasional  trip  to  Brainerd.  It  earritnl  alnrnt  2,225  tonn  genenil 
merchandise,  value<l  at  ^101,7nO,  an<l  alxnit  1,200  pass^^ngers  lK*tww»n  hx-al  {MtintH. 

Alxnit  4,SO,(XX),000  feet  B.  M.  of  logs  were  floate<l  down  the  river.  The  weight  of 
thet»e  logs  was  alK)ut  l,50r>,0(X)  tons  and  their  value  alxmt  $4,000,000. 

In  a<ldition  to  loose  logs,  nift.s  of  logs,  railroad  ties,  ce<lar  |K)le8,  and  \KwXi^  wen» 
floate<l  down,  but  the  aetual  (juantities  could  not  1h'  ohtaine<l. 

"Tliis  amount  is  $174.49  in  excess  of  that  given  in  the  1903  report,  the  additional 
amount  l>eing  the  l>alance  of  an  old  appropriation,  $153.5.'^,  by  iniHtake  not  carritnl 
forwanl,  and  a  dei>osit  of  ^13.75  not  previously  ire<litod  and  refundments  of  $22.81, 
less  $15.()0  forTrt»asury  pettlenieiits  not  previously  eharge<l. 

'>\Vork  conteinplatiHl  in  river  and  harl)or  actd  approved  Manh  3,  1899,  and  June 
13,  1902. 


AIM'KNUIJC   Z — KKINiKT   oK    MAJOR    DKKHY.  'J23U 


IUU'«»KT  **r    MK.  Till m Alt    Hi>il|Nw»N,   A<tfi|*rT\NT    i:\iil\KKK. 

M\i*>ti-  I  Imvf  till*  Imniir  til  Miluiiit  rp|Miii  mi  n  •••n*tni<  ti-ni  «<f  r'-kiviiU'a  I'allh 
n*wr\i«ir  •lam  :iii«l  iiii]in>\fiiii-tit  ••(  MI>^in<i|>|ii  Ki\t  r  U-twii-n  llniiiu-nl  .iiiil  <  fraiul 
l<il|>ii|«.  Miiiii..  fiir  ti-iul  yrar  rli«lilitf  Jillii*  :li>.  l^^lM 

KKi  «>K«rKI  (TIi*N    •»»'    l*«iKKi>AM\     »\ll>    IMM. 

,M  tin-  ••{•••nink' «  f  tlji"  \i'Hr  tlif  wiirk  wh.*  n-mly  f»»r  IxiiMihl'  iiiiT».  .ml  l^y  iln* 
flin>«- iif  >•  |-i«'iiitH-r  ji'i  fill- riiiii'r<-ti*  Work  i-f  tin*  iti*rt}ii*rii  Imlt  ••!  iim-iI.ihi  wa-  <liiiii- 

iiml  ttifiold  I'i.iiii  ri- \i*il.      A  •  ••fdrilaiii  w:t<i  !}<•  n  iMiilt  ;tr«iMiiil  tin-  •■••nilititi   hulf 

«if  tlii*  wiirk.   till   t!>N.r  *>i  tl !«1  il.iiii  via*-  ri  |miri  •!.  (••riiii*  «•  !••  •^  t  ii|i  iupI   f-i>rii  ri>t«* 

|ilzii't-'i  V*\  tlii- «  !••-«'  *'i  \*'\*  iiiUt  tilt*  I'CiMiiik;  nt  1li«*  rliuMn  I  pn  r>*  \%.i«  ruiniili  tiil 
Hii«l  \)i*-  ina-M'tiTv  \i<tik  ua«  •>it*>|ti-iiil«>*l   f-^r  llit*  wiiitt-r.      IhiriiiL'  llx*  •'••lit  iiM>iitli«,  liy 

|lii>  II f  ^lii-ltt  f  -III -i- iiri'l  •■t<i\i-^,  Ilif  lii;^' *>Imi<  4'  krali*  wa«   iii;iil.  tlii-  'I'ai:.!i  r   lm'*** 

miMi  t^iir  |p<i-!:i  l*  ;.'•  .r-  m*  ri*  put  in  plaii  .  tlif  t^M'f  Itrnlu'i*  wa**  i.ifl  ai  ?      «  t!ii-  •l.iin, 

nil*  I  I'l-nr  I im  I"  r-  an  I  thrii-  I --.in*  \»i  n-  l-nilt       In  \!.i\ .  l'"*l.  tin-  •  '■!  •  fi  !••  «  '-rk 

Ha**  I  ••II  I'll  '.*•'{  l-\  1'  «'  •  r*  ■  I  lull  i-f  tlif  hi -111  1 1  at>  iTiii*  lit  ]iit-r  aii>l  »  Hi.;  u.i.:  I'l.i'  i  ••i- 
fi-r'l.mi  V  .1- !•  iii--\>  ■(.  t'.i'  hiiiiUr  ••(  lilt*  (••r:u-.  r-- .ii:"liliii;:.  aii>l  u^rk  tiiL*  )*ri  l«:f  ^«  .L'• 
l  li-.iri  •!  iiv\  .i\  .  Ihi-  ^«  :i..'- ••!  till*  il.i:ii  aii-i  tl;f  ri\>r  Itiiik-  in  i  ••tiin  •  t  ••ii  tinrfWith 
wt-ri'  uT.i-l.  1  .i:i-l  !'i:r  -■.•:.!<  •—  i'>\iri--l  »'!li  !tj»raii  ill- ?■■  llif  l!'-\ia.-i  bin-,  aii^l 
rMH|i|i>|  iT  •-■^\ii  \i  Ifi  i:?.t<-  t-*\  ii'n.vi^  thai  l*\«l.  Mh-  |-:ant  m  .i"  •li-iiialilN-*!  anij 
pti>ri  •!  .11    I  1!  ■■  /i->M.-l-  |--ir?!v  •  !•  ;iri  •!  ii|> 

Alt' ••!  Il.i*  li-t  a!  \  •  .ir  l!.>-  I  ri-«  tioii    •!   »t><|i  plank  )i<<:-1   aii<l   •  arrnr .  j^uiit- 

iiiiT  •  !  !l.'-  *■!•■«-.  'A    rk  •>!  Tl  •■  <!.ini.  .iiil  »>Tiii-  •  Itiiniij  ii|>  ri-niai'if*!  {••   >•«•  •{■•in  . 

|||.*M   Lit'l  ;i-\     <•!      INI      (•  I  V 

I ).«    !  ■  \*  •!  •■     .-*■.:'•   ■•{  1 .1.1  fi  !•      -.1.    I'l-  I-  ir!:   I.-.  \  ••Iniiii-*  l«"**".  1   "f  •  fTiifiit.  !I 

•  I  -   :       .!■    :•..■-• 1  ■  I-  >i  !•••;!',•••.•)  ti!ii tit  r  I'Tili an* i  ^^  III*  •trii'  fMff.  \i  hi»M' 

ll  ■   t     i   •..i*.-T        ."•■■.'.    '•  •  '    I'^-N-   —A   '.  VI  I     W.4-   n  |4i!n-l   .11. «l   •  \i  a' .1*1 'M-'r  tin* 

I  •  .  .!  I-  -  .'i,  ii  t  !  .■  t.j  If---  I  ••  .'•.  l«  ?  .  .'ii'-i'li-  «-i  .i'»  it'lii-nl-  It  lia>i  'MfUf  **-fiiiil 
•."..■  .  ■.:■•■•'■■/-  i>  t  .1'.  !■•••»  I  •  !  li-)iu  a\  I'Ih'  al-i:*Mit-;tt  \*\*  i  -  art*  .'■!  Iii-t 
'•■I  ■  .■  !  .  t-  ■  •  '>..  .  K  ri  •!.■  ll.  :  !  •  1  111-  l\\  I  I- V'  »i'i  •  ••  |>]i-r»  art*  i  a>  ll  7"J  It  •  »  l"ijtf. 
I  '.t  •  -  ;•!••!  .1  .  t  •  -  "  •  r  -  I  1  ii  t  I  til  I  k.  lliiM  t  \tr.i  llr.i  kii«  ->  )••  iHk'  !••  t  t-»-ar\ 
!••  I  ■!.:■•  •.-.  '•'!.'•  .  -  III  t-  .lik  ••!  li.a^'ti'  V  ilui-  !••  xiMii  t*  i*  i  l||itt"l  l-\  lln-  .  .i]v  •  tli|'iii-*i 
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Details  of  the  chu;f  Uenu  of  cod. 

Concrete,  3,382  cubic  yards,  at  $9.972 $33,725.24 

Cement,  3,775  barrels,  at  $2.408 9,089.79 

Sand,  1,626.33  cubic  yards,  at  $1.696 2,695.84 

Rock  (bought),  1,936.68  tons,  at$1.102 2,134.34 

Rock  (collected),  l,i:i5  tons,  at$1.193 1,364.88 

Rock  breaking  and  crushing,  3,650  cubic  yards,  at  $1.734 6, 332. 00 

Forms,  materials,  and  labor,  per  yard,  $1.40 4, 764. 21 

Mixing  and  placing 7,454.18 

33, 725. 24 

Steel  work,  gates,  etc. : 

1  bear  trap,  hinges,  plates,  etc $5,021.97 

lumber 128.88 

valve 88.60 

labor,  fuel,  etc 3,204.90 

-      g  544, 35 

12 Tainter  gates,  plates,  etc 11,689.00 

hoisting  machinery,  etc 836.70 

labor,  mel,  etc  ....^ 3,936.10 

16,469.80 

Footbridge,  materials  only 136.16 

Total 25,140.31 

Remarks  on  wetness  of  concrete  and  temperatures  of  air  when  placed. 

The  cement  was  Portland  "  Universal "  brand.  The  mixture  was  made  wet,  about 
the  consistency  of  mortar  as  used  by  the  ordinary  mason. 

Where  the  asterisk  {*)  appears  in  the  following  table  the  mixing  water  was  heated. 

Beginning  at  the  north  end  of  the  dam,  the  abutment  pier,  small  pier  No.  1,  the 
log  sluice  foundation,  and  north  log  sluice  pier  were  all  built  in  July,  1903,  at  an 
average  temperature  of  62®  F. 

The  south  log  sluice  pier  and  small  piers  Nos.  2  and  3  wore  placed  in  August,  1903, 
at  an  average  temperature  of  59 J °  F. 


When  built. 


Small  pier  No.  4 

Smal I  plor  No.  5 ' do 

Small  pier  N( ►.  6 • do 

Small  i»ier  No.  7 do 

.Small  pier  No.  8 1 do 


October.  ^908 


Small  pier  No.  9  *. 

Small  pier  No.  10* 

Small  pier  No.  11* 

South  abutment  pier  *. 


NovemlKT,  19U8. 

do 

do 

May'2-10. 1901.. 


AvcHMre 

tcm|>er«- 

tun?. 


F. 
37 
41 
43 

42 
if* 
•2S 
39 
hi 


}fissijS9ippi  River  between  Brainerd  and  Grand  Rapidjt^  Minn, 

The  river  and  harbor  act  approved  June  13,  1902,  making  appropriation  for  reser- 
voirs at  hoadwaternof  Mississippi  River,  etc.,  j>rovide<l  that  $10,(XK)  might  iH'exiK'fuliil 
for  the  improvement  of  the  Mississippi  River  between  Brainenl  and  Cirand  liapids, 
Minn. 

Under  that  ])rovision  a  pn>je<*t  wa.»<  adopte<l  for  clearing  the  river  of  overhanging; 
tret^s,  stumps,  and  .•*na^s.  In  OetolnT,  V.HX\,  by  utilizing  l>argi»s,  hoisting  engine,  and 
other  appliances  on  hand,  a  small  plant  was  fittcnl  upantl  aerew  wasstarte<l  at  (Jrand 
Riipiils  to  wnrk  downstn*am.  ()iK»rations  wt-rec^rned  on  by  lK«t  imtil  NoveinU'r  IS, 
when  stop|K'<l  by  fri'ezing  river.  Metho<ls  were  then  ehange<l,  and  for  the  balance  of 
the  winter  sejis<>n  the  erew  lived  in  tents  and  worke<l  along  tlie  river  luinks  a.s  far  as 
Aitkin.  In  April.  <m  account  of  thawing  weather  and  high  river,  the  work  wa*«  sus- 
pendetl.  On  .tune  7  operations  by  boat  were  resumed  and  iire  in  progress  at  the  dobe 
of  the  fiscal  year. 
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WORK    noKB. 

In  the  pmmcoUon  of  the  work  thm  oatlined  ahout  16A  milet  of  river  were  worked 
over  and  i2,4^4  overhaniriiiK  tnmi.  13.082  hath*,  547  itampe  and  ■»«•  and  91904 
«w  hifru  were  removal.  Thin  removal  of  lofcn  wan  not  a  primary  \mri  of  the  project, 
for  fluatiiiff  lofp  art*  (xiiiiiiden*«l  a  Umu  of  naviication;  liut  unralteii  an  the  tiDitirr  in, 
lam*  noinrient  of  the  kipi  arruintilatr  aniund  thi*  anaicm  and  they  mwl  be  lemovtvl 
before  the  real  obatnictjontf  I'an  lie  rMU-lieil. 

C1i?C|)ITION   or   IMPIIOVBMBMT. 

There  in  now  a  fair  channel  between  Handv  lAkc  and  Grand  Rapida.  Below 
Sandy  Ijikt*  tht*  t»vt*rhaninnK  tinilier  al<ine  has  been  n»mo%'ed.  To  make  the  chan- 
nel, with  a  niininiuiii  How  of  water.  U'ttrr  suiteil  to  navigation  needa,  a  few  winn 
damn  arr  want«Nl  in  wide  fMirtionn  of  the  ntrtmni.  and  thnw*  cut-oCb  ahoukl  be  either 
bl<M-ked  or  fully  oiiem^il  to  the  current.  Neither  of  them*  came  within  tlie  pnwent 
project,  and  to  no  detailed  examination  wan  made  for  ef^tsr  wing  dams  or  cut-ofia 

oarrn  oi^  ciiaxxbl  KSKDin. 

The  nteamer  at  pntient  tininic  the  river  ilrawn  3  feet  with  a  full  loail.  and  many  of 
the  lci|p«  will  f(rt»un(l  in  'Jj  ftvt  of  water;  au  a  channel  of  at  leant  3  feet  depth  nhoald 
be  aimed  fur. 

<^tMMKRCUI.  MTATinrKli. 

The  ntramer  /rm/.  mnninir  to  n\er  imintn  lii*liiieen  Aitkin  and  Grand  Rapi<ln,  with 
an  (K'canioiuil  trip  down  to  Hrainenl.  mrrieil  during  tlie  pant  llnral  year  2.23S  tone  «if 
generml  iiirn*linn«lim>  vnluml  at  $loi,7.^<V  and  alMMit  1.200  tiweniceri. 

In  ai  Id  it  ion  tn  what  the  Uvit  <mrri<<^l.  I  am  informeil  that  there  were  raftei!  to 
Aitkin  fnini  ni»  riv<*r  |iointnw»nie3.oiHi,(iOO  feet  B.  M.of  logn  to  lie  manufaiiurvd  into 
luniU'r.  Ivim*!  fttav«*n,  lioo|Hi.  atnl  hee«l  lining.  The  value  of  Mich  l«iKn  would  he 
altotit  $:tt).(i(iii  Thm*  mt*r^*  alivi  rafteil  to  Aitkin  railroad  tien,  cntar  polen  and  |Mintn. 
taken  fMiu  the  hwr  thirt'  and  loaileil  <»nti>  vmn  for  nhipment;  Imt  for  thfae  no 
Hgiirtf«  ottilil  In*  M^t'tirwl. 

IWiiiihv  tlitu  till*  ffillowitiK  appruximatv  quautitiea  of  timber  ha\*e  lieen  drifted 
dim  II  till*  n\er  «hirinir  the  vrar. 

f9H  a.  M . 

I^^r*  iiam-l  IVikivama  Kali >•  dam 120.000,000 

Un.*»i  from  Prairie  Kiver 175,000,000 

l^itfn  fnim  S«Aii  Kiver  l.jmi ling  and  driven Hft.000,0n0 

l>igv  from  Williiw  Kiver 25. 000, 000 

\a^  from  Samly  Ijike.  etr 10, 000. 000 

I>ii|p*  from  ^-ariiMin  landingn  along  river 15,  OUO,  000 

Total 430,000,000 

The  a|ipnixtmate  weight  of  then*  loipi  wan  almat  I.AU5.0U0  timn.  and  their  %-altie 

raon%BiLiTiKn  or  aivaa  M'aiyBM. 

The  lumber  inten^ntn  upi»n  the  ntn^am  will  remain  an  laiirn  an  at  preannt  for  mmie 
year^  AU^vr  (iiund  lUJudpitlKw  tntenvtji  will  inrrranr.  Anthet4mlierinn*mo\ed. 
airri«*iiltiinil  buiiiu«<n*  %tili  irrow  Tlie  omntry.  <iwing  to  itn  large  aiean  of  lf»w  an^l 
pa  amp  Inndn.  in  diltiiiilt  fur  mail  iMiilding.  ami  the  river  wUl  lawjoie  more  aiiil  more 
an  artery  fur  cuuimenx*. 

iyriv\rK  **v  n  bthui  onrr. 

To  ciimpleti*  tht'  wnrk  acmnliiig  ti»  project  fnim  Aitkin  to  Brainerd.  and  !••  Imlld 
nomi*  « injur  'lanip  niiil  itiiprovf  the  mt-4iffti,  |  tvtimate  tlial  a  further  ex|wnditure  ul 
|10,»«>  will  U'  ii«<««lol  for  the  fim^l  year  emiing  June  30.  1V05. 
Very  ren|Rx*tfully.  yuur  obedient  aervant, 

TaoMAn    Ri»B|9M>9t. 

Mnj   <ir*>.  Met'   pKanv. 

<  \trf^  of  A'njfmrrm. 
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R£POBT  OF  MR.  R.  DAVENPORT,  A88I8TANT  ENGINKBB. 

St.  Paul,  Mimn.,  June  30^  1904. 

Major:  The  following  report  of  operations  in  connection  with  the  landa  affected 
by  reservoir  flowage  at  the  neadwaters  of  the  Mississippi  River  during  the  fiscal  year 
ending  June  30,  1904,  is  respectfully  submitted: 

The  examination  as  to  the  ownership  of  the  lands  affected  by  flowage  from  Leech 
Lake,  Lake  Winnibigoshish,  Pokegama  Falln,  and  Sandy  Lake  reservoirB  was  bob- 
pended  prior  to  the  ^^nning  of  the  fiscal  year  awaiting  the  completion  of  the  sur- 
veys ana  tiiai)8.  The  maps  are  now  completed,  except  those  of  Sandy  Lake  reeervoir, 
which  are  expected  to  be  finished  b^  the  Int  of  August 

With  Pine  River  reservoir— of  which  the  survey  and  maps  were  completed  prior  to 
June  30,  1903,  and  of  which  5  township  mai)8  have  been  prepared— and  Sandy  Lake 
reservoir,  with  8  townshi})  maps  in  course  of  preparation,  the  entire  area  overaowed 
or  affected  by  the  reservoirs  at  headwaters  of  the  Mississippi  River  is  included  in  d8 
township  maps  on  a  scale  of  800  feet  to  1  inch.  Forty-three  of  these  majis  were 
practically  completed  during  the  past  fiscal  year.  For  convenience  in  further  investi- 
gation as  to  ownership  of  the  lands,  areas  affected,  etCv,  photographic  reductions  to 
about  one-half  of  the  original  scale  have  been  made  of  all  of  the  completed  township 
maps.  A  general  map  of  the  areas  affected  by  the  flowage  from  Leech  Lake,  Iske 
Winnibigoshish,  and  Pokegama  reservoirs,  on  a  scale  of  8,000  feet  to  1  inch,  has  also 
been  prepared. 

The  investigation  as  to  land  affected  by  reservoir  flowage,  on  which  the  United 
States  has  not  yet  obtained  title  or  easement,  has  been  confined  this  year  to  lands 
within  the  Pine  River  reservoir  flowage  limits.  Abstracts  of  title  for  202  tracts  of 
\and  affected  by  the  flowage  of  this  reservoir  have  been  obtained  and  are  now  being 
examined  to  determine  the  present  ownership,  with  the  view  of  the  acquisition  by 
the  United  States  of  the  necessary  flowage  right  or  title  to  the  same. 

For  reports  relating  to  the  reservoir  survevs,  areas  affected,  general  ownenhip  of 
the  land,  etc.,  see  Reports  of  the  Chief  of  Engineers  for  1902,  pages  1^4-1675,  and 
1903,  Mjges  1537-1538. 

very  respectfully,  your  obedient  servant, 

R.  Davkkpobt, 
Auiilani  Engineer. 

Maj.  Gbo.  'SlvC.  Derhy, 

OorpH  of  Engineers. 


2  3. 

OPERATING   AND  CARE  OF    RESERVOIRS  AT    HEADWATERS  OF 

MISSISSIPPI  RIVER. 

The  approved  project  and  report  of  progress  of  tlie  work  up  to 
June  30,  1903,  will  be  found  in  the  Ref)ort  of  the  ( -hief  of  Engineers 
for  1904,  Part  1,  page  424. 

Lake  Winnibigoshish,  I^et'h  I^ake,  Pine  River  and  Sandv  Lake 
reservoirs  were  m  operation  during  the  entire  year,  and  Pokegama 
Falls  reservoir  since  Mav  29,  11R)4,  when  the  work  of  reconstruction 
was  sufficiently  advanced  to  ix^rniit  its  us(». 

The  effect  of  the  reservoir  system  is  to  increase  the  stage  of  water 
in  the  Mississippi  River  at  St.  Paul  during  the  low-water  period,  in 
late  sunmier  ana  fall,  by  12  to  IS  inches. 

During  the  year  minor  repairs  were  mad<»  to  the  telephone  line 
between  Lake  Winnibigoshisli  and  I^^ech  Lake  dams,  also  to  that 
between  Sandy  Lake  dam  and  McGregor,  Minn. 

The  new  house  for  dam  tenders  at  I^^ech  Lake  dam  was  practically 
completed,  the  only  remaining  work  l)eing  the  installation  of  water 
supply. 

A  new  gauging  station  had  to  be  provided  to  measure  the  discharge 
from  Pokegama  Falls  dam.     A  suitable  site  was  selected  just  below 
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the  last-named  dam,  but  the  bed  of  the  river  was  so  obstructed  by 
bowlders  and  rock  ledges  that  the  gaugings  were  not  considered  suffi- 
ciently accurate.  During  the  year  the  bea  of  the  river  at  that  point 
was  smoothed  off  by  the  removal  of  bowlders  and  rock  ledges  and 
filling  in  depressions.  Attention  is  invited  to  report  of  Mr.  Thomas 
Robinson,  assistant  engineer. 

Expenditures,  exclusive  of  outstanding  liabilities,  to  Jane  30,  1904 $1S1, 162.94 

Amount  expended  during  fiscal  year  ending  June  30,  1904,  exclusive  of 
outstanding  liabilities 12, 65S.  35 

Distribution  of  liabilities  incurred  during  fiscal  years  1898-1904- 


1898. 

1899. 

1900. 

1901. 

1902. 

1908. 

1904. 

Pokegama  Falls  dam: 

ODeratinflT 

11,697.42 
144.62 
207.40 

91,704.08 

$1,804.23 
337.45 

$1,704.85 

91,640.28 

9887.79 

9320.82 

ReDairs 

Land  condemnation 

New  ffsufirinfr  station 

736.01 

Total 

2.049.44 

1,704.08 

2,141.68 

1,704.85 

1,640.28 

887.79 

1,056.88 

Leech  Lake  dam: 

ODeratinar 

1,25L02 
168.95 

1,154.45 

1.364.11 

875.20 

1,275.68 
9.45 

909.65 

1,448.84 

ReiKiirs 

35.66 

Buildings 

3.000.00 

212.89 

Total 

1,414.97 

1.154.45 

1.364.11 

875.20 

1,285.13 

3.909.65 

1, 691. 79 

Lake  Winnibigoshish  dam: 
Operatinir 

1,734.67 
158.41 

966.10 

435.72 
05,884.12 

722.42 

68,517.70 

1,587.37 

808.83 

c2,088.31 

640.74 

1,622.25 

1,687.69 

Repairs. . . .  ^ 

4443.48 

Buildings  and  grounds 

59.54 

Totel 

1,893.06 

966.10 

5,819.84 

5,827.49 

3,532.38 

1.622.25 

2, 190. 66 

Pine  River  dam: 

Operating 

Repairs 

1,770.41 

868.05 

1.829.72 

1,285.28 
188.99 

1,252.00 

1.269.75 

1,164.92 

980.00 

960.00 
6.85 

Crevasse 

Total 

3,468.18 

1,424.27 

1,282.00 

1,269.75 

1.164.92 

980.00 

966.85 

Sandy  Lake  dam: 

€>iperating 

Repairs 

2,430.44 
671.92 

1,745.91 
e  999. 15 

1,581.02 

1,535.44 

1,684.12 
307.27 

1,408.78 

1,880.25 
5.37 

Total 

3,102.36 

2,746.06 

1,581.02 

1,535.44 

1,941.39 

1,408.78 

1,885.62 

Superintendence,  contingen- 
cies, and  St.  Paul  office 

Operating  steamboat  General 
Foe 

3, 184. 17 

1,692.22 
1,109.99 

1,166.38 

407.01 

1,747.75 

3.348.40 

3,514.62 

3,458.25 

2,519.66 

3,268.97 

Hydrological  expenses 

noo.oo 

2,589.15 
1,719.16 

/120.00 
1,069.99 
2.652.96 

Operating  expenses  applicable 
to  all  renervoirs 

2,187.04 
1,583.73 

1,477.65 

1,024.05 

719.28 

Road  between  Leech  Lake  and 
Lake  Winnlbigoshish 

(irand  total 

19,487.80 

14.100.02 

19,350.00 

18.498.12  !i4  finn.nn 

12,302.18 

11,280.00 

_ .,  ,„.  ^^ 

(J  Repairing  dike. 

h  Repairing  dike,  93.117.70. 

<*  Repairing  dike,  91,078.67. 


<f  Bank  protection  below  log  sluice. 

«  Telephone  line. 

/Oftuge  readings  at  Deer  River. 


For  commercial  statistics  reference  must  be  made  to  the  reports 
upon  the  improvement  of  the  Mississippi  River. 

Summary  of  expenditures  daring  the  fiscal  year  ending  June  SOj  1904. 

Services $8,330.90 

Supplies 452.39 

Materials 605. 83 

Traveling  expenses 292. 11 

OflBce  expenses  and  contingencies 2, 977. 12 


Total 12,668.85 
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Mon^y  statement, 

July  1, 1903,  balance  unexpended «|10, 680. 70 

Remndments  of  overpayments 7. 40 

Amount  allotted  July  23,  1903 12,182.18 

22, 870. 28 
June  30,  1904,  amount  expemled  durinjij  fiscal  year,  for  maintenance  <»f 
improvement 12, 668. 35 

July  1, 1904,  balance  unexpended 10, 211. 93 

July  1, 1904,  outstanding  liabilitien 751. 93 

July  1, 1904,  balance  available 9,460.00 


AbMraci  of  total  liabilities  incurred  in  etich  fiscal  year. 


During  fiscal  year  ending  June  30 — 

1895 $6,416.19 

1896 30,800.15 

1897 35,180.41 

1898 19,487.80 

1899 14,100.02 

1900 19,350.00 

1901 18,498.12 


During  fiscal  year  ending  June  30 — 

1902 $14,500.00 

1903 12,302.18 

1904 11,280.00 

Amount  available  June  30, 

1904 9,460.00 

Total 191,374.87 


ABSTRACT  OP   ALLOTMENTS. 


January  25, 1895 $17, 590. 00 

June  15, 1895 18,852.91 

June  20, 1896 5,000.00 

July  24,  1896 23,471.98 

For  repairs  to  Pine  River  res- 
ervoir    7,481.86 

August  4,  1897 28, 870. 00 

August  4,  1898 16, 347.  80 


August  15, 1899 $12,720.02 

July  16,  1900 20,610.00 

8eptember28,  1900 7,000.00 

August  12, 1901 12,948.12 

Julv  16,  1902 13,300.00 

Jury23,  1903 12,182.18 

Total 191,374.87 


REPORT   OF   MR.  THOMAS   ROBIXSOX,    ASSISTANT   ENGINEER. 

Grand  Rapids,  Minn.,  July  J,  1904. 

Major:  I  have  the  honor  to  submit  report  on  ojK^ratinjr  and  care  of  rt»ser\'oin«  at 
headwaters  of  Mississippi  River  durinj?  fiscal  year  ending  June  'M),  1904. 

Ixike  Wmnihi(j(kfihi»h  aam. — This  reservoir  was  in  full  ojH*ration  during  the  year. 
Some  repairs  were  made  to  the  bank  protection  IkjIow  tiie  dam;  to  the  telephone 
line,  etc. 

lA'erh  Lake  dam. — The  n^servoir  was  in  full  operation  throughout  the  year.  The 
dam  ten<ler's  house  was  completeti,  with  tlie  exception  of  water  supply,  and  a  fence 
was  built. 

Pokegamn  Falls  dam. — Gauge  readings  and  reconis  were  made  throughout  the  year, 
but  the  reservoir  was  not  put  into  full  oi>eration  until  May  29.  A  pier  for  holding 
gauge  was  built  in  Pokegama  Lake,  and  a  gauging  station  was  made  in  the  river 
between  the  dam  and  the  crest  of  the  falln.  For  this  the  river  l)ed  was  cleared  of 
bowlders  and  pinnai*les  of  rock  Unige;  dtH^p  hollows  were  lille<i  with  loose  rock  an<l 
concrete  was  put  into  the  shallow  depressions;  lK)th  banks  were  sIoimhI;  c*oncrete 
piers  for  gauge.  A-frame  foundations  and  anchor  blocks  were  built,  and  a  cableway 
erected.  To  stead v  the  flow  of  the  stn*ain  Ih*1ow  the  station,  a  wing  dam,  made  of 
the  exiravatt'd  Ixjwlders,  was  built  on  each  side  of  river. 


«This  amount  is  26  cents  in  excess  of  that  given  in  the  UHXS  n*jK)rt,  the  ailditional 
amount  being  n»fundment  of  25  tvnts  in  1900  not  previously  creditinl,  and  an  error 
of  1  cent  in  amount  of  a  Tn*asurv  si'ttlenu^nt. 
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Amounts  of  tvork  done. 

Ice  removed  from  site  of  eaugin^  station square  yards. .  3,400 

Lc^  removed  from  site  of  gauging  station 867 

Bowlders,  etc.,  removed cubic  yards. .  259 

Bowlders  and  small  rock  placed  in  hollows do 85 

Bowlders  and  small  rock  placed  on  slopes  and  wings do 206 

Concrete  in  piers,  foundations,  and  hollows do 39 

During  the  year  120,000,000  feet  B.M.  of  logs  and  4  baiges  have  passed  through 
the  sluices  of  the  dam. 
Pine  River  dam, — This  reservoir  was  in  full  operation  during  the  year. 
Sandy  Lake  dam. — The  reservoir  was  in  full  operation  during  the  year.    Necessary 
repairs  were  made  to  the  telephone  line  between  the  dam  and  McGregor,  Minn. 
Very  respectfully,  your  obedient  servant, 

Thomas  Robinson, 
Maj.  Geo.  McC.  Derby,  Assistant  Engineer. 

Corps  of  Engineers. 


Z  4. 

IMPROVEMENT  OF   ST.   CROIX  RIVER,   WISCONSIN  AND  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to  June 
30,  1903,  will  be  found  in  the  Report  of  the  Chief  of  Engineers  for 
1904,  Part  1,  page  426. 

During  the  past  fiscal  year  there  has  been  expended  the  sum  of 
$54.53. 

Owing  to  the  limited  amount  of  funds  available,  no  work  was  done 
during  the  fiscal  year.  The  expenditures  were  on  account  of  trans- 
portation liabilities  incurred  during  the  preceding  fiscal  year,  and 
advertising  regulations.  The  river  channel  and  the  working  plant 
have  been  deteriorating  because  of  insufficient  appropriations,  and,  as 
stated  in  the  last  annual  report,  increased  appropriations  are  needed. 
The  economical  use  of  the  existing  plant  in  tne  work  of  maintenance 
on  the  St.  Croix  River  requires  an  average  annual  expenditure  of 
$3,600. 

The  controversy  which  commenced  in  1897  between  the  logging  and 
the  steamboat  interests  is  still  continued.  During  the  season  of  1903 
the  flow  of  the  water  and  the  running  of  logs  were  so  controlled  by 
the  lumber  men  that  the  operation  of  steamboats  between  Taylors 
Falls  and  Stillwater,  Minn.,  was  not  practicable.  There  are  four 
steamboats  engaged  in  passenger  excursion  business  at  Stillwater,  but 
there  are  thirty  engaged  in  handling  loose  logs  and  rafting  them  to 
points  below.  The  handling  of  over  a  million  tons  of  logs,  lumber, 
and  other  freight  on  this  small  stream  results  in  its  channel  being  so 
overcrowded  that  all  its  business  can  not  be  transacted  with  safety 
unless  regulated  by  the  Government.  Regulations  to  govern  the  use 
of  the  river  during  the  season  of  1904,  satisfactory  to  both  sides  of 
the  controversy,  were  approved  by  the  Secretary  of  War  April  5, 
1904,  as  follows: 

In  pursuance  of  the  authority  conferred  by  the  act  of  Congress,  approved  May  9, 
1900,  entitled  *' An  act  authorizing  the  Secretary  of  War  to  make  regutationn  govern- 
ing the  running  of  loose  logs,  steamboats,  and  rafts  on  certain  rivers  and  streams," 
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and  there  does  not  appear  to  have  been  any  material  increase  in  the 
break  since  it  was  first  discovered.  Repairs  should  be  made  as  soon 
as  practicable,  the  estimated  cost  being  ¥900. 

The  dredge  St,  Croix  has  been  and  is  proposed  to  be  used  for  dredg- 
ing the  bar  at  the  outlet  of  the  river.  Repairs  are  necessary  to  the 
plant  and  this  work  should  be  charged  with  a  portion  of  the  expense, 
about  $500. 

Owing  to  the  lack  of  funds  no  work  was  done  during  the  year. 

Money  statement. 

July  1,  1903,  balance  unexpended $15. 10 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1. 90 

July  1,  1904,  balance  unexpended 13. 20 

July  1,  1904,  outstanding  liabilities 1. 71 

July  1,  1904,  balance  available 11. 49 


Amount  (estimated)  required  for  completion  of  existing  project ^  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1904 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONB. 


By  act — 

Approved  March  3,  1867...  $37,500 

Approved  July  1 1,  1870 10, 000 

Approved  March  3,  1871 ...  10, 000 

Approve<l  June  10,  1872 10, 000 

Pat«e<i  March  3,  1 873 10, 000 

Approved  June  23,  1874 10, 000 

Approved  Marth  3,  1875. . .  10, 000 


By  act — 

Approved  August  14, 1876. .  $10, 000 

Approved  June  18,  1878 10, 000 

Of  August  11,  1888 10,000 

Passed  June  3,  1896 4,000 

Approved  March  3,  1899 ...  1, 000 

Total 132,500 


COMMKRCIAL  8TATI8TICH. 


Owing  to  the  precarious  condition  of  the  channel  at  the  mouth  of  the  river,  navi- 
gation on  the  Minnesota  River  has  been  practically  confined  of  rec*ent  years  to  irregular 
operations  of  excurHion  steamers  from  St.  Paul,  tfa^tingH,  Stillwater,  et4'.,  t(^  Shakopee. 
Tne  Minnesota  River  has  alno  become  a  popular  resort  for  a  largt>  number  of  steam 
and  naphtha  launches,  oi)erated  from  St.  Paul  and  other  river  i>oints. 

Stati8ti(*8  of  number  of  trips  made  and  passengers  carried  ny  the  various  l>aats 
enga^ged  in  this  navigation  during  the  season  of  lti03  have  not  b<^n  obtainable. 


Z  6. 

IMPROVEMENT  <^F  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

NORTH   DAKOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1903,  will  be  found  in  the  Report  of  the  Chief  of  En^neers 
for  11>04,  Part  1,  page  427. 

a  Project  should  be  modified  to  make  annual  ex()enditure  for  maintenance  $1,400. 
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CX>MMERCIAL  STATISTICS,  SEASON   OF   1903. 

Rafted  logs  towed  out  of  St.  Croix  River feetB.  M..  193,000,000 

Rafted  lumber,  etc\,  towed  out  of  St.  Croix  River: 

Lumber feetB.M..  185,035,864 

Shingles number. .  64, 107, 260 

Laths do....  48,604,250 

Pickets do ...  -  20, 278 

Total  tonnage,  exclusive  of  loose  logs tons. .  1, 072, 860 

I          ,                     .         K       C5*ii      *  /feetB.M..  246,676,230 

Loose  logs  run  on  river  above  Stillwater <  .^  '  gtg*  T^ 

Number  of  steamboats  engaged  in  rafting  business  out  of  Stillwater 30 

Number  of  steamboats  engs^ed  in  passenger  excursion  business 4 

Passengers  carried 12, 000 


REPOBT  OF   MR.  R.  DAVENPORT,   ASSierTANT   ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1904. 

Major:  The  following  report  on  the  improvement  of  the  St.  Croix  River,  Wiscon- 
sin and  Minnesota,  for  •the  nscal  vear  ending  June  30, 1904,  is  respectfully  submitted: 

Other  than  repairs  on  the  dredging  fleet  in  1902  no  work  has  been  done  in  connec- 
tion with  the  improvement  of  the  St.  Croix  River  since  the  season  of  1900,  when  the 
dredging  fleet  was  operated  on  the  river  between  Taylors  Falls  and  Stillwater  in 
dredging  through  the  bars,  construction  of  wing  and  training  dams,  and  the  remoVkl 
of  obstructions  froih  the  channel. 

Examination  during  the  season  of  1903  indicated  that  for  the  maintenance  of  the 
low- water  channel  between  Taylors  Falls  and  Stillwater,  repairs  on  the  wing  and 
training  dams  would  be  required  ami  that  some  of  the  bars  required  redredging,  also 
that  the  large  accumulation  of  sunken  logs  in  the  channel  should  be  removed  to  per- 
mit the  safe  movement  of  steamboats. 

Dredging  through  the  bars  and  repair  of  the  training  dams  in  the  vicinity  of 
Hudson,  wis.,  was  also  found  to  be  required,  to  permit  the  movement  of  steaml)oats 
and  rafts  through  Lake  St.  Croix  at  low-water  stages. 

Other  than  the  running  of  loose  logs  there  has  been  but  little  traffic  on  the  St 
Croix  River  during  the  past  two  seasons,  the  control  of  tiie  water  for  logging  pur- 
poses preventing  the  successful  operation  of  steamboats;  such  steamboat  operations 
as  there  have  b^n  were  confined  to  a  very  limited  excursion  business  between  the 
points  above  mentioned. 

The  St.  Croix  dredging  fleet  consists  of  one  self-propelling  10-inch  centrifugal 
pump  dredge  and  six  bai^s.  All  of  these  boats  are  in  fair  condition,  but  before 
the  improvement  of  the  nver  can  be  resumed,  it  is  estimated  that  repairs  costing 
$1,000  will  be  necessary  to  the  hulls  of  the  boats  and  the  dredge  machinery. 

Respectfully  submitteil. 

R.  Davenport, 

Maj.  Geo.  McC.  Derby,  Asgistani  Engineer, 

Corps  of  Engineers. 


Z5. 

IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1903,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1904,  Part  1,  page  426. 

There  has  been  expended  during  the  past  fiscal  year  the  sum  of 
$1.90. 

After  the  spring  high  water  of  1903  had  subsided  a  small  break  was 
discovered  at  the  west  end  of  the  dam.     The  dam  is  regularly  inspected 


2248       REPORT   OF   THE    CHIEF   OF   ENGINEERS,   U    8.   ARMY. 


and  there  does  not  appear  to  have  been  any  material  increase  in  the 
break  since  it  was  first  discovered.  Repairs  should  be  made  as  soon 
as  practicable,  the  estimated  cost  being  f900. 

The  dredge  St.  Croix  has  been  and  is  proposed  to  be  used  for  dredg- 
ing the  bar  at  the  outlet  of  the  river.  Repairs  are  necessary  to  the 
plant  and  this  work  should  be  charged  with  a  portion  of  the  expense, 
about  $500. 

Owing  to  the  lack  of  funds  no  work  was  done  during  the  year. 

Money  statement. 

July  1,  1903,  balance  unexpended $15. 10 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1. 90 


July  1,  1904,  balance  unexpended  . 
July  1,  1904,  outstanding  liabilities 

July  1,  1904,  balan(!e  available 


13.20 
1.71 


11.49 


Amount  (estimated)  required  for  completion  of  existing  project ^  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1904 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP  APPBOPRIATIONS. 


By  act — 

Approved  March  3,  1867...  $37,500 

Approved  July  11,  1870 10, 000 

Approved  March  3,  1871 ...  10, 000 

Approved  June  10,  1872 10, 000 

Passed  March  3,  1873 10,000 

Approved  June  23,  1874 10, 000 

Approved  March  3,  1875. . .  10, 000 


Bv  act — 

Approved  August  14, 1876. .  $10, 000 

Approved  June  18,  1878 10, 000 

Of  August  11,  1888 10,000 

Passed  June  3,  1896 4,000 

Approved  March  3,  1899 ...  1, 000 

Total 132,500 


OOMMEBCIAL  STATISTICS. 


Owing  to  the  precarious  condition  of  the  channel  at  the  mouth  of  the  river,  navi- 
gation on  the  Minnesota  River  has  been  practically  confined  of  recent  years  to  irregular 
operations  of  excursion  steamers  from  St  Paul,  Hastings,  Stillwater,  etc,  to  Shakopee. 
Tne  Minnesota  River  has  also  become  a  popular  resort  for  a  large  number  of  steam 
and  naphtha  launches,  operated  from  St.  Paul  and  other  river  ix)ints. 

Statistics  of  number  ol  trips  made  and  passengers  carried  by  the  various  boats 
engaged  in  this  navigation  during  the  season  of  1903  have  not  beiBn  obtainable. 


Z  6. 


IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND 

NORTH  DAKOTA. 

The  approved  project  and  the  report  of  progress  of  the  work  up  to 
June  30,  1903,  will  be  found  in  the  Report  of  the  Chief  of  Engineers 
for  1904,  Part  1,  page  427. 

^  Project  should  be  modified  to  make  annual  expenditure  for  maintenance  $1,400. 
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During  the  past  fiscal  year  there  has  been  expnended  the  sum  of 
$3,489.83  upon  the  Red  Kiver  and  its  principal  tributary,  Red  Lake 
Biver. 

The  work  consisted  of  dredging  in  Red  River  in  the  vicinity  of 
Grand  Forks,  N.  Dak.  Details  will  be  found  in  the  appended  report 
of  Mr.  R.  Davenport,  assistant  engineer.  With  the  limited  appropria- 
tions available  for  this  work  the  plant  can  not  be  profitably  employed, 
but  is  laid  up  annually  during  most  of  the  working  season.  On  Red 
Lake  River  nothing  could  be  done  during  the  past  year  excepting  the 
care  of  the  plant,  which  is  a  fixed  charge  without  any  productive 
return.  The  cost  of  the  working  plant  for  Red  River  and  Red  Lake 
River  was  about  $25,000,  and  the  cost  of  caring  for  this  plant  and  of 
repairs  on  account  of  deterioration  continues  without  intermission. 
The  work  now  being  done,  and  reauiring  to  be  done  annually  here- 
after, is  in  fact  for  maintenance  of  the  existing  improvement  only. 


Money  statement. 

July  1,  1903,  balance  unexpended «$3, 732.15 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28,  1904 1,623.00 


5, 365. 15 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 489. 83 


July  1,  1904,  balance  unexpended 1,865.32 

July  1,  1904,  outstanding  liabilities 105.00 


July  1,  1904,  balance  available 1,760.32 


'Amount  (estimated )  required  for  completion  of  existing  project ^6, 320. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1904 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPBOPBIATIONB. 


By  act — 

Approved  August  14,  1876. .  $10, 000 

Approved  June  18, 1878 30, 000 

Approved  March  3, 1879 25, 000 

Approved  June  14, 1 880 20, 000 

Approved  March  3, 1881 18, 000 

Passed  August  2, 1882 10, 000 

Approved  July  5, 1884 10, 000 

Approved  August  5, 1886 ...  50, 000 

Of  August  11, 1888 20,000 

Approved  September  19, 1890  25, 000 

^  This  amount  is  $7.90  in  excess  of  that  ^ven  in  the  190.'i  report,  the  additional 
amount  being  refundment  in  1901  not  previously  credited. 

^  Project  should  be  modified  so  as  to  make  annual  expenditure  for  maintenance 
$7,500. 


By  act — 

Approved  July  13, 1892 $25, 000 

Of  August  18, 1894 15,000 

Passed  June  3, 1896 20,000 

Approved  March  3, 1899 25, 000 

Approved  June  13, 1902 10, 000 

Allottea  from  act  approved  April 

28,1904 1,623 

Total 314,623 
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COMMERCIAL  STATISTICS. 

Red  River  of  the  North. — Two  steamboats  from  50  to  100  tons  burden  and  about  80 
inches  draft,  with  a  fleet  of  ten  100-ton  baraes,  were  operated  on  the  river  from  Grand 
Forks,  N.  Dak.    Total  freight  carried,  28,353  tons. 

Red  Lake  River, — Two  steamboats  of  about  25  tons  burden  and  aboat  30  inches 
draft  were  operated  on  river  and  lake  traffic,  and  five  steamboats  from  50  to  100  tons 
harden  and  from  36  to  42  inches  draft  were  engaj^ed  exclnsively  in  lake  traffic  in 
connection  with  logging  operations,  Freight  earned,  600  tons;  passengen  carried, 
300;  logs  run,  82,000,000  feet  B.  M. 


REPORT  OP  MR.  R.  DAVENPORT,  ASSISTANT  ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1904, 

Major:  The  following  report  of  operations  in  the  improvement  of  the  Red  River 
of  the  North,  Minnesota  and  Dakota,  ''General  improvement,''  during  the  fiscal 
year  ending  June  30,  1904,  is  respectfully  submitted. 

SEASON  OF  1903. 

On  completion  of  channel  cut  No.  5,  dredging  through  the  ban  north  of  Grind 
Forks,  N.  Dak.,  was  discontinued  July  2,  and  the  dredging  fleet  was  then  moved  to 
a  point  21  miles  by  water  south  of  Grand  Forks,  where  the  improvement  of  the 
channel  was  resumed. 

The  work  on  the  bars  south  of  Grand  Forks  was  continued  until  July  25,  when 
the  season's  work  was  closed,  available  funds  being  exhausted,  and  the  dredging 
fleet  was  then  returned  to  Grand  Forks  and  laid  up. 

Total  excavation cubic  yards.  -  7, 125 

Length  of  channel  cut linear  feet. .  2, 665 

Training  dams  formed  with  excavated  material do 2, 665 

L^igth  of  river  worked  over miles..  9 

Dredging  in  detail. 
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Sec.  6.  T.  IM,  R.  50  . 
Sec.  33.  T.  150,  R.  49 
Sec.  33,  T.  150.  R.  49 
Sec.  28.  T.  150,  R.  49 
Sec.  29,  T.  150.  R.  49 
Sec.  29,  T.  150,  R.  49 
Sec  20.  T.  150.  R.  49 
Sec  20.  T.  150.  R.  49 
Sec.  20.  T.  160.  R.  49 
Sec.  8.  T.  150.  R.  49  . 
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Steamer  Ogama^  operating  in  connection  with  the  dredging  fleet,  towing  the  dredge, 
wood  Iwrges,  et«\,  made  19  trips — miles  run,  320;  wood  loaded,  29|  cords.  Steamer 
OgarnGj  operated  as  a  snag  l)oat,  worked  over  35  miles  of  river,  removing  12  over- 
hanging trees,  8  to  24  inches  in  diameter;  22  snags,  6  to  24  inches  in  diameter;  6 
stumps,  12  to  17  inches  in  <lianietor;  and  69  bowlders,  containing  9  cubic  yards  of 
stone. 

HRASON  OP  1904. 

On  atx^ount  of  lack  of  available  funds  for  the  work,  the  continuation  of  the  impn»ve- 
ment  of  the  Red  River  was  not  resumed  this  season. 

The  Re<l  River  dredging  fleet,  laid  up  at  (rrand  Forks,  N.  1)..  (nmniHtit  of  the  fol- 
lowing boats:  Dredge  Otter  Tail,  Osgood  dipper  dredge,  hull  75  feet  by  27.5  *eet  by  6 
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ffH;  iiU*afnrr  O^^ifmi,  iiti»n]-wh<<irl  flcAmhnftt.  hall  100  §r€i  bv  22.9  lf«t  Yrr  4  foK;  S 
wimmI  Urpw,  htiHfi  M  ftft  hy  U\  fe«*t  bv  H  f«*rt:  1  ulnle  msm,  hall  64  frrt  ky  16  ImC 
l>y  :{ f«vt;  1  i{iimrt<*r )M«t,  htifl  4.'i  fitt  by  16  (t*t*t  by  H  fi^;  1  warvhounp  Uiat,  hull  45 
tvt'l  by  1»»  Ufi  by  2  ft*ft;  aim!  4  nkiflk 

With  tli<»  (*x<>*ptinn  of  twt>  «if  tho  woimI  liarytis  (|iuuter  bust, and  warvhutM*  ImmU, 
tho  tli*<*t  in  in  fiiir  «n»ii<litioii  lor  futurr  work,  tmt  Iwfon*  dnN^ng  operBtiom  can  br 
rwiiinM^l  it  \n  <*«itif«i<l«*n«il  tliAt  th«*  foll«iwiti|r  n*|«uni,  at  coft  notad,  will  Iw  nrcmmMj: 

2  >a<mh1  lmrvtf««  (*«iiii|>h*t«*  n*|iair,  at  IMAO  <«(i*h $1, 300 

1  «iiuirt«*r  Uittt,  iirw  bull 4fiO 

I  warpboiinH  iMmt,  iirw  hull 4fiO 

<  H*n«*ml  n*|ittin*.  hulU  and  iiiai'hin<*ry  of  utratuUiat  aiwl  (Irvdgt* SOO 

Toul 2.700 

Kai>   I.AKK   Ml  VOL 

«Kht*r  than  tin*  ii«n*  of  Uiatji  ami  prt>|«*rty  at  Thief  River  Falk,  MiniMaota,  thc>ie 
liaii  U*i*n  iii>  w«irk  of  iiii|in»\t*iii«*iit  on  Ked  l4ikt>  Rivrr  nince  the  mi— on  of  IMtt,  when 
th<*  M«iiioti  of  rivrr  U*twtH*n  lltich  IjUMling  and  Thief  River  Fdb  wm  clettred  of 
iklmtnit-tiotiM  to  ftfAiiiUiut  iiaviiealion,  anairii,  ovrrhanfing  trM,  ami  howldeni. 

Till*  H«nI  l^kv  Kivrr  d<«rn«*k  fleet,  o|iemtinff  fn»in  Thieif  River  Falla,  conaiatf  of  the 
fi.n..M)iit;  U.«iti*:  1  hAfi<l|M»ai*r  derrick  Irnat,  hull  42  fret  bv  IH  twH  by  2)  feet;  1 
iiturt*  r  l-Mt.  bull  52  f«i*t  by  12  f<vt  by  2  fi^;  1  lUaU«t.  hair24  feet  by  14  feet  by  2} 
irt^t;  and  1  nkiff.  All  tif  th«we  Umttt  are  in  fair  ntndition,  but  will  miuire  ref4iiri 
i«etniiAit<«l  to  (iii't  IMM)  f<ir  talking  and  |iaintinf,  liefure  they  ran  agialn  lie  Hied  in  the 
Work  m(  itii|in»\«*fii«*iit 

Vffv  rii*|Mtibill\.  y<«ur  Mln^lirnt  Mervant, 

R.  lUvBMi^MiT,  AmiMatU  KngimMt, 

Miij  «•>••.  Mi<'.  haaav. 


Z7. 

IMriCnVKMS  NT  <»K   W  ARROAH   liARRi»R  AND  WARR<>AI>   RIVKR.  MIN- 

XI-XrTA. 

'lb<*  iipprovinl  |»n>ie«*t  aiMl  tin*  n«|)urt  of  proifreNH  of  the  work  up  to 
•hiiH*  :u»,  r.Hia,  %^|||  (m»  fuiiiMl  in  tlH»  Anntuil  Kpport  of  the  Chief  of 
KiiiriiHN»i>4  for  IINU,  IVrt  I,  \m\ny  45W. 

Thr  projivt  for  thJM  work  h liniited  to  th«'  expenditure  of  ^l^^tlOO, 
alri*a«iy  HuprnpriatiMl,  in  tho  c<t>nMtru4*tion  of  adredm  and  in  two  ma- 
mm***  HfirK  tli«*nfift«*r.  Kv  authority  of  tho  Chief  of  EnipineerH  a  clmoffe 
WAH  iniidt*  ill  th(*  pn>|MM«H)  channel  to  bo  dredged  at  the  iiKHith  of  the 
riv«>r  Htid  hito-^m  the  outer  har,  tho  now  kication  lieinir  ^»n  a  i«trai|^t 
lin«*  iiii«i  tb«M-i*fotv  inon*  (*on\*oniont  for  na%'itfati<Hi.  A  map  ahowinff 
th<*  oM  iiiid  new  kMntion  and  the  protfrenw  oi  tho  work  \n  Hulmiitled 
hi'n*\«  ifb. 

Tbi  ri*  bad  U*«*n  ex|)ondod  t^iJuno  Sf>,  11M4,  tho  aum  of  $B3.m^{.27. 

TIh*  %«ork  fiurinif  the  year  cxinaiati^d  in  the  completion  of  a  aelf- 
pro|M*lliii|r  by<lniulir  dnH^ffi*  of  tho  **MeaffoiDf(«  hopper^  ^y|^«  i^ 
ab«»nt  two  month***  dn*«l)fin}r  in  Warruad  Itiror,  prodtMrinK  a  channel 
lot  I  f,.«.t  \%  id«*  and  Ti  fii*t  di*i*|>  acnn^H  tho  inner  l«r  at  th^  mouth  of  the 
ri\«>r.  foMiH-rly  <»hly  \\\  f«*4*t  d4*4*p.  Two  phoCiigrapba  of  the  dredge 
an*  -tilmiitttHl  hen*with.    Full  dem*ription  of  the  dredge  and  details  of 
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work  done  will  be  found  in  the  appended  report  of  Mr.  R.  Davenport, 
assistant  engineer. 

Money  statement. 

July  1,  1903,  balance  unexpended $42,575.22 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      28,46S.49 

July  1,  1904,  balance  unexpended 14,106.73 

July  1,  1904,  outstanding Imbilitiee 2,616.00 

July  1,  1904,  balance  available 11,490.78 


ABSTRACT  OF  APPROPRIATIONS. 


By  act  approved — 

March  3,  1899 $3,000 

June  13,  1902 45,000 

Total 46,000 


COMMERCIAL  STATISTICS. 

The  town  of  Warroad,  now  4  years  old,  has  a  population  of  700,  and  the  adjacent 
country  is  rapidly  filling  up  with  settlers.  The  imports  of  Warroad  increased  frtmi 
254  tons  in  1900  to  2,754  tons  in  1904.  During  the  same  period  the  exports  increased 
from  1,215  tons  to  9,929  tons. 

Up  to  this  time  Warroad  Harbor  has  had  no  regular  lake  traffic,  the  condition  of 
the  entrance  to  the  harbor  not  having  been  such  as  to  permit  it. 

On  Lake  of  the  Woods  there  are  at  present  25  or  more  r^^:istered  Canadian  boats, 
ranging  from  30  to  486  tons  burden,  some  of  which  occasionaUy  visit  Warroad  Harbor 
when  conditions  are  favorable. 

The  UnitiMl  States  boats  connected  with  Warroad  Harbor  are  the  propellers  Mo-no- 
puck^  30  tons,  and  Knute  Nelfon^  100  tons,  the  latter  in  course  of  construction  and  to 
be  completed  early  in  August. 


REPORT  OF   MR.  R.  DAVENPORT,  AHHI8TANT   ENGINEER. 

St.  Paul,  Minn.,  June  SO,  1904. 

Major:  The  following  report  on  the  improvement  of  Warroa*!  IIarlK)r  and  River, 
Minnesota,  for  the  fiscal  year  ending  June  30,  1904,  is  re8i)ectfully  Hubniitte<l: 
The  construction  of  tfie  dredging  plant  in  connection  with  this  work  was  coni- 

Eleted  early  in  May  of  this  season,  at  a  total  cost  of  $29,129.92  for  the  dredge,  wood 
arge,  pipe  floats,  and  small  boats. 

The  dredge  is  of  the  "seagoing  hopper  type"  with  stem  wheel,  but  is  alno  adapter! 
and  equipped  for  use  with  a  supported  discharge  pipe  for  river  channel  and  inner 
harbor  dredging. 

With  the  exception  of  the  modeled  portions  of  the  bow  and  stem  of  the  hull, 
which  are  of  white  oak,  the  hull  and  superstructure  of  the  dredge  an*  i*onHtructe<i 
entirely  of  Washington  lir;  the  l)arge  and  pipe  floats  are  constmcted  of  tamarac 
lunilx*r  obtainiKi  in  theWcinity  of  Warroad.  Dimennions  of  dredge:  l^ength  of  hull, 
100  feet;  width  midship  at  main  deck,  27  feet;  depth  of  hull  midship,  8  fet»t  6  inchc^s; 
length  over  all,  includmg  stem  wheel  and  revolving  cutter  on  the  bow,  158  feet; 
heiffht  of  hull  and  superstructure,  keel  to  top  of  cabin  transom,  25  feet  4  inches; 
drait  light,  4  feet  2  inches;  draft  loatled,  B  fei|t  4  inches.  The  sand  pit,  located  mid- 
ship of  the  hull,  is  of  100  cubic  yards  ca|)acitv  and  is  operate<l  by  10  shutters,  i*on- 
trolled  by  handpower  worm  gears.  The  main  aeck  (A  the  dredge  is  devoted  entirely 
to  the  machinery;  the  cabin,  offices,  and  quartern,  with  aoconmiodations  for  a  cn»w 
of  11  men,  are  all  on  the  upper  deck. 
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and  I  have  the  honor  to  submit  herewith  a  report  on  the  subject, 
dated  December  22,  1903,  by  the  Board  of  Engineers  for  Rivers  ana 
Harbors. 

The  sum  of  $48,000  has  been  appropriated  for  the  improvement  of 
this  locality,  the  existing  project  providing  for  securing  a  channel  7 
feet  in  depth  and  about  275  feet  in  width  over  the  bar  at  the  mouth  of 
the  river.  The  Board  has  carefully  considered  all  the  data  available 
on  the  subject,  and  1  concur  in  its  conchision  that  it  is  desirable  to 
carry  out  tne  present  project  and  to  maintain  the  channel  over  the  bar 
as  long  as  is  possible  with  the  funds  now  available,  the  desirability  of 
continuing  or  abandoning  the  improvement  to  be  then  determined. 

I  recommend  that  this  letter  and  the  accompanying  report  be  trans- 
mitted to  the  Speaker  of  the  House  of  Representatives  for  the  infor- 
mation of  Congress,  as  requested  in  the  resolution  above  referred  to. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GnxESPiB, 
Brig.  Oen.^  Chief  of  EngifieerB^  K  S.  Army. 

Hon.  EuHU  Root, 

Secretary  of  War. 


repobt  of  the  board  of  engineers  for  rfvers  and  harbors. 

The  Board  of  Engineers  for  Rivers  and  Harbors, 

W(fs/ihigfofi,  D,  a,  December  22,  190S. 

General:  By  firi^t  indorsement,  Office  Chief  of  Engineers,  United 
States  Army,  Ma}-  1,  1903,  there  was  referred  to  the  Board  of  En^- 
neers  for  liivers  and  Harbors  a  resolution  adopted  by  the  Commit- 
tee on  Rivers  and  Harbors  of  the  House  of  Representatives,  wherein 
there  was  required,  among  other  tliinj^fs,  the  opinion  of  the  Board  u|K)n 
the  advisabihtv  of  continuing  the  work  of  improvement  at  Warroiid 
Harbor  and  Warroad  River,  Minnesota,  or  modifying  the  project 
therefor. 

The  Board  has  considered  all  data  obtainable  in  this  case,  including 
the  accompanying  memorandum  prepared  by  the  district  offic(T,  giving 
a  history  of  this  improvement,  and  the  further  information  contained 
in  third  indorsement  thereon. 

Warroad  River  is  for  a  short  distance  a  navigable  tributarv  of  the 
Lake  of  the  Woods.  At  its  uiouth  is  situated  the  town  of  \Carrc«d. 
The  surrounding  country  is  practically'  a  wilderness,  and  has  but 
recentl}'  been  opened  for  settlement.  A  custom-house  has  been  estab- 
lished there.  Warroad  is  the  only  harl>or  on  the  American  side  of  the 
lake. 

The  emergency  river  and  harbor  act  approved  June  6,  IIXK),  made 
provision  for  a  preliminary  examination  and  survey  of  Warroad  Har* 
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bor  and  River,  M  innmiota.  The  report  of  this  examiiuitioii  and  Mirvey , 
made  by  Major  AblNit,  in  print4Ml  in  Houm  Document  No.  92,  Fifty- 
Hixth  Confirre.«w«  Ho^^ond  m^HHion,  and  in  the  Annual  Report  of  the  (*hi*ef 
of  En^n<H*nt  for  ItHU,  |jni^  2:C»«{  et  mH|.  On  this  survey  wan  baiied 
th<*  exi.Mtinj;  prujivt,  which  provides  for  the  oouMtruction  of  a  dre<l|^ 
at  an  eNtimattHl  cost  of  $:^,(NN)  and  $10,(H)0  per  annum  for  operatinif 
cxfieiiKTM,  with  a  view  to  providing  a  channel  7  feet  in  depth  and  about 
27r>  feet  in  width  over  the  har  at  the  mouth  of  the  river,  where  there 
in  at  pn^ttent  a  depth  of  about  5  feet.  AppropriationN  for  this  port 
have  been  made  as  followH: 

A.-t  of  M«nh  3.  IhW |a,000 

Art  of  ^un«  13.  IWtt 45. Oft» 

ToUl 4S.000 

Tnder  these  appropriations  a  dredge  is  being  constructed,  which  in 
the  n«*ar  future  will  be  «*ompleted  and  n*mdy  for  operation.  It  is 
thought  that  a  channel  of  the  desired  depth,  with  less  than  the  pro- 
je(*te<i  width,  can  lie  dredged  the  first  year. 

In  his  n*port  Major  Ablmt  states: 

It  ban  \n»n  diAt^ult  U>  drtonnine  the  ftoMIItT  of  the  exintinir  channolis  the  opin- 
iofiMof  thrlmtU  |iil<»ta  liHntf  exoredinsljrooiitradUiory,  uid  theaonrey  of  Mr.  RaviHir 
liriiiir  the  A  rut  rrnlir  MUlMe  InfornMifioQ  thsl  WM  obUiiMbla.  Il  i»  |in*uiiied,  now- 
r\«*r.  (hat,  like  iwwi  of  the  river  i^ntramva  to  lakeaof  thia  dam^  the  rhannal  It  ahift- 
iiiff.  INI  thai  <lrfi«liniiir  wiH  l«  l>ut  a  temporary  rxpetllcnt  It  woaM  ha  aiKloohtedly 
nemwary  lo  keep  a  dre«l||e  to  cummtaMon  al  thb  point. 

From  an  exaiiii nation  of  the  map  the  Hoard  b  led  to  believe  that  the 
pn>i»OMHl  channel  will  not  be  self-maintaining. 

'Fne  Ijtke  of  the  WckmIs  is  quite  a  large  body  of  water,  oovering 
a)M»ut  1,:miii  wfuare  miles.  It  is  reported  that  there  are  over  loO  res- 
M*U,  having  a  maximum  draft  of  8  feet,  engaged  in  the  commerce  of 
the  hike  and  its  trilnitaries.  The  eommerce  of  Warroad  was  alM»ut  6<¥) 
tons  in  1K99,  since  which  time  it  appeals  to  have  iiK*reased  at  least 
twenty  fold. 

The  district  officer  expresses  the  opinioo  that— 


The  Immiity  la  worthy  of  the  axpaodltora  of  at  Isaac  146.000,  •  •  •  aa  hy  thai 
ttma  the  uUhty  or  aaeleflnannof  BMlotalalat  a  aaviaahla  antfanea  lo  Warroad  Kivar 
«k  ill  liavf*  hean  ileinotvtrateil  by  the  rapid  giowth  off  Warroad  Into  a  pkK^e  ol  iropor- 
uncv  or  by  ila  eootinuasca  in  ila  peranii  anbryoak  slala. 

The  gn*ater  |iaK  of  the  funda  appropriated  for  this  impn>vement 
have  l)e«*n  exjiended  in  the  conNCnii*tion  of  a  dredge  for  the  sole  par- 
IMiNe  of  creating  a  channel  over  the  bar.  If  the  project  is  alsuidoned 
now  the  n*nult  of  the  expenditures  up  to  the  present  time  will  In*  nil. 
The  district  ofScer  estimates  that  after  the  completioo  and  equipment 
<if  the  drt^dge  there  will  remain  available,  from  the  aopropnatioDs 
aln*ady  nuMie,  the  aum  of  $16«1M.76.  With  the  expenditure  of  this 
aum  the  projected  channel  will  have  been  created  ainl  maintained  for 
at  least  two  years«  at  the  expiration  of  which  time  the  deatrability  of 
continuing  or  alMmdoiiing  tne  improvemeot  will  have  been  deiDoo- 
at  rated. 

In  view  of  the  foregoing  the  Iksird  reeomoiends  that  it  is  desirable 
to  carr}'  out  the  present  project,  and  to  maintain  the  channel  over,  the 
bar  aa  long  as  is  poNaible  with  the  funds  aow  available,  and  that  the 
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advisability  of  continuing  or  abandoning  the  improvement  should  then 
be  determined. 
Uespectfully  submitted. 

A.  M.  MiLLEB, 

Lieut.  Col.^  Corps  of  Engineers. 

R.  L.  HoxiB, 
Major ^  Corm  of  Engineers. 

W.  V.  JUDSON, 

Captain^  Corps  of  Engineera. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.^  U.  S.  Am 


letter  of  maj.  r.  l.  hqxie,  corps  of  engineer8. 

United  States  Engineer  Offige, 

St.  Pavl^  Minn.  J  Jtmsj^  190S. 

Sirs:  In  compliance  with  Department  indorsement  dated  May  23, 
1903,  upon  letter  of  the  Board  of  May  21, 1903, 1  have  the  honor  to 
inclose  Herewith  a  memorandum  of  ii^ormation  desired  with  respect 
to  Warroad  Harbor  and  Warroad  River,  Minnesota. 
Very  respectfully, 

R.  L.  HoxiE, 
Major ^  Corps  of  Engitieers^ 

The  Board  of  Engineers  for  Rivers  and  Harbors. 

[Third  indonement.] 

United  States  Engineer  Office, 

St.  Paul^  Minn.^  December  J£^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armjr. 

The  dredge  for  Warroad  Harbor  and  Kiver,  Minnesota,  is  practi- 
cally completed.  A  small  amount  of  pipe  work  remains  to  be  done. 
When  the  dredge  is  completed  and  the  outfit  supplied  ready  to  begin 
work  it  is  estimated  that  there  will  remain  availaole  from  the  appro- 
priations for  that  locality  $16,134.76. 

A  fuel  barge,  floats,  and  discharge  pipe  and  other  articles  of  outfit 
will  be  necessary,  and  are  estimatea  to  cost  $2,770.  They  are  included 
in  the  estimates,  leaving  the  balance  mentioned  above. 

The  amount  expended  upon  the  dredge  to  date  is  $24,298.10;  $1,6S4 
is  required  to  complete,  and  $2,770  for  additional  plant.  The  amount 
expended  in  the  construction  of  the  dredge  does  not  include  office 
expenses,  etc.,  amounting  to  about  $2,500. 

It  is  estimated  that  it  will  cost  $7,000  per  annum  to  operate  the 
dredge  the  first  two  years.  The  expenditure  of  $10,000  will  hardly 
enable  the  value  of  the  improvement  to  be  tested,  as  two  years  is  none 
too  long  a  period  for  such  a  test.  It  is  probable  that  the  balance  of 
the  appropriation,  $16,134,  will  be  required  to  fully  test  the  matter. 

Warroad  was  onlv  tiie  railroad  terminus  pending  the  progress  of 
coHJ^truction  beyond.  The  road  was  opened  to  Warroad  in  February, 
1900;  to  Beaudette,  on  Rainy  River,  in  December,  1900;  to  Fort  Francis 
Noveml)er,  11K)1,  and  finished  through  to  Port  Arthur  January,  liM)!^ 
I  find  no  indication  that  the  extension  of  the  railway  to  Beaudette  and 
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Fort  FrmnriK  luui  in  any  wty  IrnHened  the  importanot  of  Warrcwil 
HarlHir.  lieAiidotti*  \n  a  verv  Hiimll  place  and  dooB  very  little  bu»ineM4; 
tlip  liiko  UiatM  reach  Fort  Fnuici?i  exc^'pt  at  low  water,  when  f reii^ht 
hn^  t4>  lie  traiiHf«hi^>|MKl  ai  tb«*  rapidn  helow.  My  opinion  in  that  the 
o«t«*n*iion  of  the  milroaii  Iuim  had  a  favorable  eff«vt  u|M>n  the  commerre 
of  Warroad  and  will  (*otilintit*  to  do  m)«  making  the  place  accc^wihle 
from  Fort  Arthur,  on  l^ikc  Su|)crior«  as  well  as  from  Winnipej^.  1 
inrloM«  hi*r«*with  talileM  fiirniHliiMi  hv  the  d«*|iiitv  collector  of  cui«tomi4 
at  Warnittd,  which  lihow  a  rapid  increaHO  in  the  conmiert^e  of  the  place. 

(f.  Mii2.  Dkriit, 

(Fnurth  liHSoffwtinrfil.) 

War  Drpartmkkt* 
Orru'ic  or  tiik  CiiiRr  or  Knoinrrrs, 

11  «m/i /if f//f>fl,  />f*Vll#ArT  IS^   IMS* 

I{i*<«|N*ct fully  rftiirni'd  to  the  H«wrd  <»f  KnjifineerH  for  Kiveni  and 
IIhiInm'^.  invitin;;^  attention  to  third  indon«ement  hereon. 
Hy  (*oniiiiatHi  of  liri^.  iicn.  (tillcHpit*: 

H.  F.  Hoiw)Kii, 
Major ^  i  or/Ml  *»f  Engineer: 

fnrth  IwlitfivmeBl.l 

IUmki>  or  Knoixkkkii  roH  KivRRa  and  Harbors 

\\'t%»hinijUm^  Ik  /'.,  Ihe^uhrr  it^^  Jf^Kh 

R«*<«|MN*tfiill\  rritirtir«)  lothcThicf  of  Kn|fineerH«rnited States  Army, 
witti  loitotr  of  tlii<«  diiio. 
Fiir  till*  lUmtd; 

A.    M.    MllJLRB, 
Lir%tt.  (\J,^  iiirp^of  Kngin^m^ 

Senior  Metnber  Ih^^t. 


■BMn||%M|M'1f. 

Th<»  rnirnci'DCT  rivrratiil  harlHir  a«-t  apfinivvil  JunrA,  IWO,  n\tA^  prr>%'Mon  fnr  pff^ 
litiiituif>  riAitiiiiatiunaiHlMirvry  of  Wftrr«ia*t  llarU^rainl  Wait^iMl  Kivrr,  MiiinraiiUL 
The  rp|inrt  of  Majiir  AltU't.  vlitrli  vm  |»hiiU<«l  in  IIoum  Dunuiimt  No.  V2,  Mlty* 
■iith  <  t.iii:nwii,  M-v^mtl  ffn^fiii.  aikI  in  thi*  Annual  K«^>rt  of  the  Chirf  of  Knfiowra 
for  1<iin,  l^urt  :i.  i^ncv  i*.t.Vt.  rc  h^j  .  oniipriH*  mil  «*iily  ttio  fr\nvn  of  |in*liminary 
riAiMiiatHin.  Imt  •  tfvnrnil  |iro)iH-t  with  Mtiniato  of  c«m4.     Majtir  Alibol  ntys: 

**  WarroAil  Ki«rr  u  f«»r  a  »hiirt  dtntancr  a  mi%'iicAtile  trilmury  ol  tli«  I^kc*  of  the 
W(M»iU  frt>ni  the*  Ameriivo  Pidr  At  itn  nuiutli  iaiittutnl  the  hamlet  of  Wamjaii. 
*  *  *  The  ntttinirm*  nf  the  lake  la  vrry  n*ii#iilf*nil»le,  liring  ("arried  inHMiireisht 
0lraiii«*n*,  iHiiiif  of  thrm  dnwina  an  miirh  aa  i«*\f*n  fert  M  wairr,  InaileH.  The  entire 
ratia«liiiii  ulinfr  i»  aai*!  t«»  lip  reaamialily  mrJI  ■•itM  ami  with  a  nunil«*r  of  fminta  at 
mhirli  UiAiji  ivii  laii«l  in  Mf«*lv.  Ttie  ltain%  Ki%er.  cunnertina  tlie  Ijikeuf  the  Wooda 
mith  lUtii)  lakp.  IS  navigalilr  up  aa  far  aa  K«MM'hirhina,  ami  a  %-ery  cociMHrniltle 
€«tiiitiirriv  I*  il«*%i*li»|>inff  on  thia  river  In  mnnt'viitin  with  tlir  tranaportation  of  r&pi»rla 
frmii  tlir  I'liitisl  Staim  ti>  Winnifiea-  A  pfiorlrr  nnile  to  Winni|«w  ^  i>ruviil«*d  hv  a 
np«  railriiatl  jiint  nmiiilrted  fr«im  Winni|<ir  to  WamaMi,  uruvided  the  himta  are  able 
to  «*iiti-r  tliiM  harlmr.  thf*  ofilv  iimrliaihle  luirlaur  cmi  the  Americmn  aiile. 

*'Un  tlir  Ati.f  rii-an  M<le  of  toe  lake  the  country  ta  aa  yet  a  wiklemrai,  conaiiClaa 
aliii«i**t  riitir«-l\  ti(  Imlian  nwer%ati<»n,  |Mirti«m»  «>f  which  «inly  have  heen  thrown omr 
%»*  M-iiU-iiM'ut.  WarriMil  ia  one  of  tlieae  loralitiea  thua  of«aeil.  A  railroad  niniiuia 
fnifii  Warn«H  tnmarti  the  Reil  Blvrr  Valley  ia  |ir«*Jertnl.  If  thki  la  hailt  Warned 
will  liectiuie  i|uite  a  dialribtttanf  point    Tliere  ia  already  a  cuatonohooaa  tben^  and 

am*  IWH H3 
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some  600  tons  of  merchandise  passed  through  the  castom-honse  last  yeur.  Oon- 
sidering  that  this  is  .the  only  American  harbor  on  the  lake,  and  that  the  lake  mod 
river  form  part  of  the  international  boundary,  it  seems  not  improper  for  the  Ivovem- 
ment  to  provide  suitable  harbor  facilities  if  they  can  be  secured  fonr  *  reaeonaUe 
sum.    «    «    ♦ 

"  In  conHideration  of  the  facts  heretofore  stated  in  this  report^  I  believe  the  locality 
to  be  wortli  the  expenditure  of  at  least  $45,000  under  the  project  outlined  above,  aa 
by  that  time  the  utility  or  iiselessness  of  maintaining  a  navigable  entrance  to  War- 
road  River  will  have  been  demonstrated  b^  the  rapid  growth  of  Warroad  into  a 
place  of  importance  or  bv  its  continuance  in  its  present  embryonic  state."    •    *    • 

By  act  approved  March  3,  1899,  |3,000  was  appropriated  for  this  improvement,  and 
by  the  act  approved  June  13,  1902,  $45,000  more.  Of  this  total  of  $48,000  there  has 
been  expended,  including  outstanding  obligations,  about  $16,000.  Work  upon  the 
dredge  to  be  used  upon  the  improvement  is  in  progress  and  will  probably  oe  com- 
pleted about  the  Ist  of  Octol>er. 

There  is  little  to  add  to  the  foregoing  statement  of  Major  Abbot,  in  which  I  concnr. 
The  railroad  from  Winnipeg  to  Warroad  has  been  extended  toward  Port  Arthur, 
crossing  Rainy  River  at  Beaudette.  Settlern  are  sroing  into  the  country  on  the  Amer- 
ican side  of  Rainy  River,  and  works  of  considerable  magnitude  are  in  contemplation 
at  Koochiching,  the  head  of  navigation  on  Rainy  River,  for  the  utilization  of  the 
water  power  there.  The  expt^nditure  of  the  $48,000  already  appropriated  will  prob- 
ably serve  to  determine  the  relative  importance  of  this  improvement 

R.  L.  HoxiB, 
Major  f  (JorpM  of  Enginun. 


Expori$  from  port  of  Warroofl,  Minn.;  also  shotvinffrailrfyad  tickets  nold  at  Warroad  ttaiion. 

[lUiilroad  construction  material  excluded.] 


Month. 


WtlKhts. 


Jnne 

July 

August 

September. 

October 

November . 


1900. 


im 

40.1  JO 
4M,(KiO 
December 1 .  067,  yio 


Total 2.4;il,2{>5  I 


Jauuary . 
FebniHry 
Mnrcl) . . . 


1901. 


April 

May 

June 

July 

AURUHt 

Septrmbcr. 

<)c"tol>or 

Noveinbor. 
Decern  U»r  . 


ToUl C.  019.412 


19irj. 

Janufiry 

February 1 . 

Mart-h 1 , 

April 

May 

June 

Julr 


AugUMt 

September. 

OcU>ber 

NovemlH'r . 
December  . 


1. 


^^{.OriO 
WI.7H0 

1»7P.  <io 
l.V>.i'« 

717.190 

■Ji:'.6a5 
2S7.710 


Number 

tickets 

sold. 


921. K70 

18 

luo,  :wo 

44 

72fi.l00 

4ft 

791.  (XW 

89 

2W.4IO 

76 

2.V,,  11.0 

4S 

57t;,.'i00 

102 

3«i.'>.750 

81 

611,520 

.Vi 

.V.7.1M0 

T2 

M7.670 

K'. 

209.682 

liV 

SI  2 


99 

8"J 
in  I 

lilt 

9.', 

9'.» 

li:{ 

120 

63 

hv 

T.A 

165 


Jlcket 
Miles. 


f91.2.s 
SO2.30 
192.  HS 
150.90 
24S.10 
2I.V  2ft 
185.00 


l..>l.a!> 


AO  Oft 

4H.05 

91.2ft 

Iftl.  75 

133.20 

74.90 

202.20 

214.  as 

126.20 
167.20 
161.0ft 
ISO.  1ft 


l.«>.'9.86 


1 12. 00 

206.90 
!*<»*  7.'» 
212  t» 
'.;».  00 
31.V  00 
301  8ft 

2^.^^o 

lift.  10 
231.. "to 
4ft0.20 

286.4ft 


ToUl 6.79rt.2ft0 


i.4:>« 


2. 96H.  00 
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E,  Minn,;  alto  Aowin. 
ilation — CoDtin  aed 


Only  eleven  monthi  of  the  year  1803  are  shown. 
Dated  at  thsportof  WattomI,  Minn.,  November  31 
Correct. 


Import»,  Wanvad,  Mitui.,  March  1,  1900,  to  Deixtnher  1,  1903. 

[Ballnwd  constnicHon  matciiail  not  Included.] 

WEIGHT  m  P0VNI1& 


AMOUNT  PAID  FREIGHT. 


Monlh. 

UOD. 

mi. 

itm. 

!«». 

, 

«S«1.S0 

733.00 

!S:!S 

W«.70 

UKSO 

UO.M 

1,«1.30 

11,003.  la 

TT. 
703 

i 

(H 
Si 

SO 

25 

Is 

11 

408.85 

331 

t,M>.» 
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Z8. 

SURVEY  OF  OTTER  TAIL  LAKE  AND  OTTER  TAIL  RIVER,  RED  LAKE 
AND  RED  LAKE  RIVER,  MINNESOTA,  AND  BIG  STONE  LAKE  AND 
LAKE  TRAVERSE,  MINNESOTA,  AND  SOUTH  DAKOTA. 

The  approved  project  and  report  of  progress  of  the  work  up  to 
June  30,  1903,  wnl  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904,  Part  1,  page  430. 

Amount  expended  on  all  projects  to  June  30,  1904,  $16,298.60. 

During  the  year  the  detached  surveys  commenced  in  the  previous 
fiscal  year  were  completed  and  hydrological  measurements  were  con- 
tinued until  May  15,  1904. 

It  is  .proposed  to  reserve  the  available  funds  for  the  purpose  of 
making  nydrological  observations  during  the  next  flood  affecting  these 
localities. 

Money  state) nent, 

July  1,  1903,  balance  unexpended 110,793.91 

June  30,  1904,  amount  expendcni  during  fiscal  year 1, 592. 41 

July  1,  1904,  balance  unexpended 9, 201. 50 


ABSTRACT  OF   APPROPRIATIONS   AND    ALLOTMENTS. 

By  ac^t — 

Passed  June  3, 1896  (allotment  for  Big  Stone  Lake,  etc. ) $2, 500 

Approved  March  3,  1899— 

Appropriation  for  Big  Stone  Lake,  etc 5, 000 

Appropriation  for  Red  I^ke  and  Red  Lake  River 5, 000 

Appropriation  for  Otter  Tail  I^ke,  etc TJ 3, 000 

Approved  June  13,  1902  (allotment  for  continuing  surveys) 10, 000 

25,500 


SURVEYS  OF  OTTER  TAIL  LAKE  AND  RIVER  AND  RED  LAKE  AND  RED 
LAKE  RIVER,  MINNE8(^TA,  AND  OF  BIG  STONE  LAKE  AND  LAKE  TRAV- 
ERSE, MINNESOTA   AND   SOUTH    DAKOTA. 

[Printo<l  in  Houtte  Doc.  No.  ftiW,  Fifty-eighth  Congress,  second  sewion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washhigton^  February  10^  190^. 

Sir:  I  have  the  honor  to  submit  for  transmission  to  Congress  the 
accompan\Mng  report  of  August  11,  190H,  hy  Maj.  K.  L.  Hoxie,  Corps 
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of  Kii;:iiMM-r*<.  «*hII«*«I  forliy  il«*iii*«  in  th«*  riv<*r  himI  ImrlMir  hoI  np|iniv«Hi 
•liini*  I"..  I1M»L',  us  folliiw**:' 

otti-r  Till  Ijikc  Hiiil  <MNt  T.iil  Hivrr.  MiniifntU:  ('•»ntiiiiiiiiir  Niir\i'y  wit  It  a  view  tn 

lli«*  i^niHinii-iiiiii  iif  M  iUiii  at  til It  I't  iif  mill  Ukt>;  U*r  tin*  |iiiq»wi*iif  iiii|»n«vinirlh# 

luiviinttioii  Mil  ihf  \lf*\  Ki\iTn(  tin*  N«irtli.  MiiituiMitji. 

1{«n)  I^Li- iUhl  Ki'«l  l^k<«  Kiwr,  MitiiMwiU:  r«iiitiiiiiiiiir  Mirvry  with  a  \ii*«i  to  tlii* 
oin«(nii-ii"ti  iif  u  lUiii  Willi  ii«k<*at  tin*  oiitlrt  nf  r«i«l  Uiki',  f«ir  tlu*  iiiir]MM*  ••(  iiii|in»\- 
iiite  till-  iiii\i^»uii<>M  of  tli«'  lt«^l  Ki\i'r  ••(  tli«'  N<*rtli  ami  tin'  mahI  li»A  l^ki*  Uiv«>r,  Miii- 
ntwita 

l\\U  >ti>iir  IjiLi'  :iihl  Ijikr  Tnftv«*n«*.  Miiiiii-MitA  aihI  Smith  l^kittji  (Vmtiiiiiinir  iRir- 
vry  with  :i  \ii'«  til  f«iiiiitnii-tiiiir  nt«*r%-t»ini  th«*n*in  fur  Ihi*  iiii|»rt»vi*iiirnl  nf  thi<  iiA%i- 
Katinn  iif  tl>«'  Miiiiiitaita  Ui\i'r 

Thf*  •*iir\<*v<«  tliii'^  pruviili*<i  fornn*  in  oinliiiiiationof  HiirvovHunlorpd 
l»y  till*  ri\rr  :iiiii  lmrlN>r  m-l  ii|i|irovi*(l  MhitIi  :i,  IHSn*.  which  ^iir\'«\\> 
w««i^mIii*iii*tI\i'h  |»nirti(*iilly  ill  i-ontiiiiiation  of  Himilur  invoHtipitionf* 
hy  rxiiiiiiiuilion  nml  Mirvry  iiiithnri/iMl  hy  thi*  rivi*r  hihI  harUir  \cXh  of 
S'ptriiilM-r  1!*.  iVNi.  Aii^MiHt  1^.  ly«4,  h'ikI  .IiiiH^  :i.  IMHi.  Thi*  iM*t  of 
Miin  li  '**,  \^W,  tiiHili*  H|MTiAr  «p|»n>priHtion-.  nmotintin);  to  i^i:{jNNi« 
for  thf  *«iir\i'\  <»f  thi'M*  l«M*jilitirs,  whi-n*ti!«  tho  rxiN^iiHOf*  of  t ho  other 
pxaiiiiiiiitioii**  and  Htirvi*VN«  inrliuiin^  thoM>  onlrnni  hy  the  at*t  of  June 
|:;,  ItHPj,  Hi*ri*  til  In*  iwhi  fn>m  the  |reiienil  api)ro|iriiition  iiuuie  hy  the 
ri*!>«|M*rtivi*  ii4't*«  for  exaniiiia(i«»nH,  Mirveys,  aii<l  i^uitinifenries. 

Th«*  liN*aliti<v*«  tiamt*<i  in  the  ahoveH|tiot«*«l  M»(*tionH  of  the  law  an*  al! 
trihiiiary  to  the  K«h1  River  of  tlie  North,  or  the  Minnemita  Kiver«  an«l 
the  stnti'<i  tilijiM*!  i>f  the  works  rontemplatisl  hy  the  law  is  the  impnn'e- 
nient  of  nav ignition  on  the«M*  ^tn•ams. 

The  e-iiinati'sof  rtM  pri*M*nt«Hl  hy  Major  lloxie  of  works  s|M*eitit*ally 
tiaiihHi  ill  the  liiw.  a-  i|iioti«(i,  are  a**  follow;*: 

Kit  Ki-I  Ijik.aii'l  \U^\  l.ik.'  Ki\ir  ...  r.'Ttl.iM  <Ui 

Kit  titti  r   Iml  Ijikf  4i)«l  «Hti-r  Tail  l(i\tr  ..  TiM.Ottfi.iRi 

I      :i:i7.Hfi7  111 

K<<r  hij  >i«iiit    lAkfttifl  |jik«'  Tra\«Ti«'  «  allrriuiiivi*  mtiiiuilAw  4^Vi,  Wi.  IHI 

I     I,  17ii.H7LM» 

For  till*  reitMiii^  ^M\fii«  Major  ll(»xie  luhinitM  no  ns*oniiiii*ii«lation?' 
as  to  the  iiii\  iHHhilit\  of  i*\«M'iitiiiir  the  plans  pro|M»M*<i  hy  him. 

Thi-  rr|i«irt  hii-  L'**ii  rrfernHl  for  ('^m^^ith^ration  hy  the  lioani  of 
Kn^iiietT-  for  |{i\«'r**  unti  llarlsirH,  UHpn»\iihHl  in  MM*tion*«  .*i  and  14 
of  thi*  III  I  of  June  i:*.  li««t*j,  iiimI  attention  is  inviti^i  to  the  views  aiui 
rp<*«*iiiiii<'iiihilionH  fif  the  litmnl  in  tifth  iruh»rM*ment "  thenNin«  a.**  well 
as  t«i  the  ifitiirt  h\  the  ili\ioion  en^iniN^r.  (*ol.  O.  II.  Kriist.  (*or|>H  of 
Kn^int«'r<>.  in  thini  iiiiiorM*iiieiil. ' 

Aft«'r  f*ar«'full\  ri'\ii*uiii^  lh«*  fiiet^.  \  iew-«  aiitl  opinions  eontaimii 
in  theM*  \nriiiti<»  ri-|iort*«.  the  fohowinif  i*oiH'liisions  are  n*af'h«Hl: 

I  eonnir  in  thi*  opinion  expn^MM**!  hv  the  diviftiiMi  eii^iniN*r  ami  hy 
the  |i«iaril  iif  Kn^ine«'r*«  for  l{i\er<i  aiuf  llarUirs  that  the  eonstrurtiiMi 
of  a  tiiiiii  lit  tli«*  oiitl«*t  of  i  >tl«*r  Tail  I^aki*,  for  the  iniqtoM*  of  iinpniv- 
in^  (III-  iia\i^ulii»n  of  the  UihI  Uiver  of  the  North,  and  the  cm mM rue 
ti<»n  I  if  ri*<*iT\oirs  nn  lliif  StoiM*  I^ak**  and  I^ike  TrarerM*,  for  the 
inipnt\«>iiifnl  of  the  iiavi^ratitin  of  the  Minne-Mila  Uiver,  are  worki* 
whi«'h  it  is  not  «h*<«inihh*  for  tlie  rnit4*«|  State«i  to  iiiHiertake. 

I  am  I'liiiotraiiMsi  i«i  di*».M*nt  from  the  <*«iiK*lusion  in  n*pini  t4>  the 
pnuMisi'd  wiirkn  at  the  outlet  of  |{e«l  I^ake. 

Tin*  !ii«'t*s^ity  for  dn-'i^in^'  to  nuiinlain  the  pn^ti'nt  navirahle  depth 
in  thr  UihI  |{i\i*r  «if  the  Nt»rth  ari*tef*,  at  h*a*«t  in  part,  tnmi  eaiijiea 
whieh   would  oititiniie  to  «>|NTale  e\en    with   the  hiw-water  HU~faO0 
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raised,  as  proposed,  by  the  discharge  of  flood  water  impounded  in  Red 
Lake.  I  do  not  think  it  probable  that  the  construction  of  the  work 
proposed,  which  in  itself  is  costly,  would  do  away  entirely  with  the 
annual  dredging  charge;  and  further,  the  type  of  lock  and  dani  which 
can  be  built  for  the  sum  named  by  the  district  officer  can  not  be  of  a 
permanent  character,  nor  is  it  probable  that  any  of  the  works  form- 
ing part  of  the  plan  can  be  so  executed  that  they  will  not  require  an 
annual  charge  lor  operation,  and  a  recurring  expenditure  for  care, 
repair,  and  renewal. 

The  commerce  on  Red  Riyer  was  20,086  tons  in  1902,  and  that  on 
Red  Lake  Riyer,  exclusiye  of  logs,  which  can  be  run  without  increased 
depth,  was  500  tons. 

At  present  the  improyements  carried  on  in  Red  Riyer  and  Red  Lake 
Riyer  cost,  say  ,$10,000  per  annum.  If  this  annual  charge  could  be  sayed, 
it  might  be  proper  to  expend  the  total  sum  of  $270,456.60,  as  estimated 
by  the  local  officer,  in  the  effort  to  assist  the  small  nayigation  now 
existing;  but  1  do  not  belieye  that  it  would  be  sayed,  and  fear  that,  on 
the  contrary,  it  would  be  increased.  Disregarding  the  saying  of  this 
annual  charge,  the  commerce  itself  does  not  appear  to  me  to  warrant 
the  expenditure  of  so  large  a  sum  as  that  namea. 

For  the  reasons  stated,  I  do  not  belieye  that  the  United  States  should 
construct  a  dam  with  locks  at  the  outlet  of  Red  I^ke,  for  the  purpose 
of  improying  the  nayigation  of  the  Red  Riyer  of  the  North  ana  of  Red 
Lake  Kiyer. 

The  matter  of  protecting  the  Red  Riyer  Valley  from  floods  is  not 
touched  upon  by  the  law  calling  for  these  examinations  and  suryeys, 
the  object  of  the  investigation  ordered  being  simply  the  improyement 
of  nayigation.  The  district  officer's  report  shows,  nowever,  that  even 
were  the  works  at  Red  Lake  carried  out  as  proposed,  they  would  cut 
off  so  small  a  portion  of  the  Red  River  drainage  basin  as  to  have  prac- 
tically no  effect  upon  the  flood  height. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Gen,^  Chief  of  Engineers^  U.  S,  Army. 
Hon.  Wm.  H.  Taft, 

Secretary  of  War. 


report  of  maj.  r.  l.  hoxie,  corps  of  engineers. 

United  States  Engineer  Office, 

St.  Paul,,  Minn.^  August  11^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  upon 
certain  surveys  committed  to  my  charge: 

The  river  and  harbor  act  approved  June  13,  1902,  provides  for  con- 
tinuing surveys  of  Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota, 
of  Rea  Lake  and  Red  Lake  River,  Minnesota,  and  of  Big  Stone  Lake 
and  Lake  Traverse,  Minnesota  and  South  Dakota,  with  a  view  to  the 
construction  of  reservoirs  for  the  improvement  of  navigation  of  the 
Red  River  and  its  principal  tributary,  Red  Lake  River,  and  of  the 
Minnesota  River.  These  surveys  were  commenced  under  the  act 
approved  September  19,  1890,  and  have  been  continued  under  success- 
ive acts  of  Congress  having  substantially  the  same  object,  and  in 
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inliiitinii  till*  iiii|irov«'iiifiii  uf  tlic  Mi>^i^'«i|ipi  ii»  ro-ult  fruni  thiirnf  the 

I'l'iMii  all  itf  thin  li'trj-laliiiii  uihI  fnnii  (In-  ri«iiltiii^  iii\ t"«li^i(i(>ii**, 
it  :i|)|n:ii^  that  >iirii  iiii|irii\ fiiii'iit  i*«  i'iiiili'iii|i|:ili*«l.  :i'«  in  tin' i*ii>«' uf 
till'  \  |>|H'r  MiH^i<.>»i|i|ii,  li\  i:ii|Miuiiiiiii;;  tin-  iIimmI  \%:iIi'|-  uf  r:ii-|\  '•priti^ 
in  ri-MT\iiit>*  ami  n-li-a-iii^  it  liiirin^  tin-  lnw  natt-r  |H>riiiii  in  inrri*ti«*i' 
lli«-  ilianiirl  ilfiitli  at  tliat  liinr;  ami.  aUii,  l>\  liniiliiii:  in  thi^  miv  tin* 
rlli'i  t  of  ^piiiMj  f  ii'-lii-l^  ill  «li*«liii'hiiii5  tlir  ii'^iiih-ii  nf  tin*  ri\  vv  nr  ntlirr- 
\%i»i'  int<-rt'i-MiiL'  uitli  ii:i\  i;:]itinii.  h  i<*  a|ii»iir«-iil  that  iii«  iili'iilal  Ihmh* 
tit   to  t.-iitii-.  ill   till*   Kim!   Ki\iT  Valli*\ .  «iriiiii:iril\    tl«NMiiM|    in   tinii"*  nf 

■  ■ 

fi'r^lnl.  \\a^  aiitii  i|iali*i|.  ami  \«a'«,  iM'rliap*.  tin-  cMiitnillin^'  iiii»tiii*   in 
piiH  iMinLT  tiii«  |i*<ji<«latitin.      It  i<*  lH-[ii'\ril  that  tin- iiil«-nt  of  ilit-  riMpiirr 
iih-ht  of  till-  pir-i'iii  a<'l  i-  lt»  i'nipli:i**i/r  thf  latti*r  fi-Htiirt',  ami  fnr  tlii> 
ri':i<»«iM  It  lia'*  Im'i  II  t.'i\rii  "^iMM  ial  i  •»ii^iilf'nition. 

Ill  till-  -III  \  i'\  *•  ami  rvaininathiii'*  liiTitotUri*  tht-i'i'  liu\i'  In^rn  hn  tlttocl 
ini-a-iiii-tih-iit-.  no  ri-i'«>i«l  lia**  Inth  fniinii  nf  »ii\  tliunl  nii*H^ui'i'iiii*iit> 
in  till-  iii'<|  Ul\«'i'  iU-iM.  I'Ih'Ii-  Iiji'*  liffii  nil  «>\«  •'-^i\  t*  IIinnI  in  tin*  Ki'ti 
Kixi-r  Ha-iii  -iiiii*  l"^'*".  aii'l  ini  opiNU tiitiit\  fur  ••1i-i-r\aliiiii  -in<-i'  that 
tiiiii-.  <  laiiL'*'  1  •ailing- :il  liiaii<l  hiiik- an- tin- «im1\  •lata  );i\  iii^  :i  i-nii- 
tiniiiiii-  ii'iiif.j  iif  ilif  ||«nn1  iif  1*^**7.  ami  i-olati-il  LTau^i*  ri'a<lint/'*.  rnii* 
ji'i  tun.  aii'l  I'-liiiiali  r\i-l  almir  a- to  piim  iIinkU.  A  (li<«-ii'*-iiiii  uf 
IIihmI^  -liinilii  U-  pn-iiii  ati-if  iip«»ii  tltMMl  rnra^iiii'Mii-iit-  •ii'«tri(iiili*il  «»vi*r 
till'  u.iti  I  ojifl  ill  •{Ui--liiiit.  Iiiit  oix  M'ai'*  liair  rlap-i-il  \%itlii*ut  a  n-iN*- 
tilii'ii  <>l   I  111-  l1<Niil  iif   \^\*1,  ill  tlir  |{fii  Ki\i'r  UaHin.  anil  llif  irrr^ular 

oil  iiiii-i r  f  I'l'-lii-l- ami  llii-ir  iiifn'i|iirnrv  fniliiii  nu\  lii'tiniti*  r\|N*r- 

latinti.  rill-  iiili-r\:il  InJui'i-ii  fn'**lH'l^ap|H*ai'<*  to  lia\i*  U'rii  Minn'tinu's 
a-  loiit;  .I'.  !•  h  \i-ai-.  It  -n  iii- iii"-iialili'  t«i  •*iil>niil  In  iIm' ( 'mufri'-^  all 
llial  i«  kiwivMi  iiiNih  till*  Niiitji'i  t  ixitlimil  fiiiilii'r  <ii*la\  fnr«-nii-ii|fnilinii 
in  I  ••nm  •  t  iiifi  uitli  tin-  i-xptilirm  \  nf  fiiillii*!'  iii\i*-lipilinn.  ami  for 
till-  ri*ao«'ii  till-  t1iNi«i  nf  Ih'.i;  i^  lii'rnii  ili-i  u««M*<i.  Pnooili|\  a  llii*nrrlii*Hl 
t1iM«l  wiiiia  'ia*i- nf  a-i  I'ltaim-il  fait  \«ill  tmi  ilitliT  nmrr  Mi<lrl\  in 
(li  tall  finiii  till'  iiixl  ifal  iIinmI  than  tliiH  \%  ill  iliitiT  frnin  it<*  pri'«l<*i*«**^oiir. 

Mil-  Kill  Kim  r  iia-*in  iM-riipii'-  a  •ii'pii'**-inn  nm-i'  ciiii-ri'd  li\  tin* 
^'hi' la!  I.-iki-  Xt'it^-i/  In  In-  ninn-'i^iapli  cNn.  •„'.'■.  I  >  <  n'otn^iiiki 
>iif\i\t.  Mi     W  aiii'ii  I  phalli  •ii-'i  I  lU--.  till-  |iM*alit\  a-fi»lln»s: 

I  -  • -■  -••■.!■  -  !.'•  1  l..\ii  .i!i  I  ;'•  ?f i'.'.i.irii  -  ■^«'i|i%  itit  ;iM.i!  •li'|in^*iii>ii  ••(  a 
\.i-t]  .i:-.  :.■..!.  .1  -Ir  '!  .1-.  1  1.1- M-M  .1  •  .i:.>l  l!ii\  m!  •!•  i^i-il*  |0  !••  'di  M.lli  «  w  l-li*  nntl 
II. •r^  "  .1-.  -■*>  ■  ■•<•■:.'  -'ri  T<  li  ii.*  '•••ii.  I  .iki  I  r.i\t  f—  !••  Iu%k«  W  ;iiiii)M-y  I'IiIn 
ixj-i--.  A  :i  \  :.i  I  I  ■  r  Tl..  ..!».■•  I. !'.•-' •  .1!,  I  -iin  fjiir  iiii.il.Sv  -1  il«  u  Ki  .it.  i« 
I  ■  ■■-  ■  :..  \  .ii!i  ■!  ".t  K. .!  !;.•■»  \  .i..-  \  l!  *.  i-  .i  \*  r\  iiii:t--riii.  •  ■■!.•.  riii«»'i-  •!•-*  iiil 
n  f'w.ifl  i\.ri.'i,'  i  "  •  •--•'..!•  ".  i  ■'  '  I-  f  ■■  !•■  *•••  -lijK*  All  :r.i-||l..itl<>li  !• 
:ii  ;  -  '<  1  }'.'•!■■"■  1.  ■  .1-  .-  .1  -  ?-  ■  '■  '■  ■  h-  li  ra^'li-  .i«*  •  fit  u-'imU  'J  '•?  5  U^'t 
|«  r  •:  ...     !••'.'■-•:■•■  r   :  •         .-•••/.    I  .1-1  .»:.!«.  -t  Ir.'-.  ill*    !:•' I  liivi-r     *     *     • 

I  •,•    !:•   I   I »-  ■    r  .1  .  '  .11.'  ■  .   .*•»  I      -I  1. .  '    :•.  {■       If    ;-   '■.f.|.  f.-l   l.y  i«iii>  (••» 

,11,  1  •  .ir  T  .\  :»■!  1  ■  !'-•:.':.  I  I !.  I  ; •.-;•  .1  I  ■  ■!  .%  * ■!■  I.  '  -  ' '.iiiW-  ■•.■■i.il: .  r:^-  *tii'l»U  •>ii 
.  .1  I    -    !•     »■■'.!      ■    1  •  I'l    ■  I    ;*  -  ?»..«•.  J  f,,  f  I  ,       I.  <i>' ritii-  |-i.i.ii     .*  li|i"h    llii'lM*** 

n  .1' '  •  -  !  >  .1-  \  '.'  >  "*  .«'!.•-!  ■!.  rr.i  r  .If  I'«  tri!>iii.irii-«  •  r--' IIh*  {•lain  III 
-!■■  »■■!%■•-  .*'ii-.  .i-  .il-'  I'.i  \„*  i  li.-i'  li.i\«-  ■- •  a-i-  ii.ii  tTuliii «  i-«iiiii«-«  (i^l 
**!!'.■  '•.'!:  .,■?,•  I. «  -  -t  !  ?•  .  v .  ..•  .  .If  \  ..  „•  T  !ri  .4  !•  «  f -i'.  Ir.'l  Un'l  !*•  .1 
•  .  .  ■  f  ■  ■■  ■.  i  ■  /•? .  lU  '  W'  •  :i  '  l.i  If  I  ■  I/.  ii-  -  .I'l  I"  ■■!'•!.  "•  I-  ■  !  "•  ■  lli^  «k  I'll" 
fi  ■  .III  .  :■  I'  fci  -I  '  ■.  .ir  \  i»  ji»i  f  I  ..■.•-.  •  I  '  .  ■„•♦!-!  )-■'!:■■;.-■■:  I  }!••■*■  Ira^  l»  nT** 
.  I  :.r  '.  \  'T-  •  .'  •  «?■••  .1 '■>.•!'  •  ■«  fl  I  •■•  ?i..i!t  r  .i  •■!  !'ii  '.  mt-r  imrt  ••!  Iln- 
\i%  .*  \  I  :.ii*i  -•  «  :i  .T.  ••  •  ^i-ilk-  :  !*!•■  lii  •!  li  •- •  '  .i-.l  r.  i>  r..t,j  -•  ■.  •  f ul  im.i*"  fmiti  i! 
•  \.  t  I  •  ■  ,•  .1  j.i  •  '-.!.■!  I...  ■  r* .--.:.«•!'.■•■  w  r  n'  ••■•  ■-*  iCip  -l-  i-  tih**  •  1a\«*i 
».'•  !,  » .  -  ■  •  t  ■.  -••  i"  '  •  .|  »■  ,t  !  ?■•■  -■  :'*!  •  '.  '  .1'  !  '  vi/f  .iri-.i*  ■■!  ••.!«  )i  -l«li'  nf  !)if 
I'l.i  T.  .»'•  •  .1  •  \  ■•  -••  I'l'ii-M-  w  ■.'■  r  .  ".n  mI.i  '  'r-fft-r-  fr>>!ii  Ttii- r  :i:iih,' --r  iiiiiliilat- 
iii^»  I  .  .  ;  tf  •  .I'l,  .'.if.fc*  rt-/i"»i  'f  >•!'*  '•'■  J'ii\  Hii*  I*-  ■»ir!»- •■  iii-ari%  fl.i»  lUifh  Ihi^' 
fi-r-i  .I?;.!.-  ;iii-  .I'.ii  ■  ■-•  iM.|«-r\  i>*M»  T"  *%.!!•  r.  mIi|.  '  • !  i-ri  l.-n  in  Mn-'.iir.i  x-.i-xli  lili« 
lliiir  "(i.tiloH  lit  iin-^-K-ii".  luit  ihi«<- .ir«   \*r\  r.ir<  >%  »«i  ilit-ii  a-  •  •  litrin   |i«*nuAiU'til 
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lakes.     Even  aloughs  that  continue  marehy  through  the  summer  are  infrequent,  hot 
where  they  do  occur  cover  large  tracts,  usually  several  miles  in  extent. 

The  State  of  Minnesota  has  for  many  years  been  actively  engag-ed 
in  remedying  these  natural  defects  by  an  elaborate  system  of  draina^, 
which  is  perhaps  of  more  importance  than  any  other  project  contem- 
plated for  the  relief  of  this  valley.  It  is  even  possible  that  much  of 
the  trouble  attributed  to  freshets  in  the  river  is  due  to  the  defective 
natural  drainage  of  the  valle}'  and  will  disappear  when  natural  drain- 
age is  provided. 

The  Ked  River  flows  northward  a  distance  of  395  miles  from  the 
town  of  Breckenridge,  Minn.,  where  it  is  formed  by  the  junction  of 
the  Otter  Tail  and  the  Bois  des  Sioux,  to  the  Canadian  boundarv,  with 
an  avera^  8loj)e  of  0.49  foot  per  mile,  and  with  only  one  reach  of  about 
12  miles  m  which  the  slope  is  a  serious  obstacle  to  navigation.  The 
banks  are  not  easily  eroded,  though  subject  to  sloughing  in  mass  at 
times,  and  the  width  of  the  channel  is  moderate  and  remarkably  uni- 
form. It  is  a  river  that  lends  itself  readil>''  to  improvement  by  a  mod- 
erate increase  of  the  low-water  flow.  Projects  for  improvement 
heretofore  have  been  limited  to  the  removal  of  obstructions  in  the 
channel  by  dredging  or  otherwise,  and  have  resulted  in  a  low-water 
depth  of  4  feet  in  the  channel  below  Grand  Forks. 

About  87  miles  above  Grand  Forks  the  river  is  closed  to  navigation 
by  a  series  of  low  fixed  bridges.  The  basin  is  on  the  border  of  the 
arid  lands.  Tributaries  from  the  west  drain  the  prairie  lands  of  the 
Dakotas  and  may  be  formidable  in  flood  when  tne  spring  thaw  dis- 
charges over  frozen  surfaces,  but  are  insignificant  in  the  summer  time. 
The  eastern  tributaries,  heading  in  the  wooded  lake  region  of  Minne- 
sota, contribute  nearly  all  of  tlie  summer  flow.  During  the  period 
beginning  with  March,  1899,  and  ending  with  June,  1903,  auring  which 
no  floods  occurred,  the  average  annual  run-off  at  Grand  Forks  was 
approximatel^y  86,(K)0,000,000  cubic  feet.  Of  this  amount  Red  Lake 
and  Otter  Tail  Lake,  with  an  aggregate  drainage  area  less  than  one- 
eighth  the  total  of  the  river  at  Grand  Forks,  contributed  about 
86,000,(X)0,(X)0. 

The  Red  River  is  said  to  have  a  mean  flood  range  al>ove  low  water 
of  approximately  16  feet  at  Breckenridge,  33  feet  at  Fargo,  50  feet  at 
Belmont,  42  feet  at  Grand  Forks,  and  38  feet  at  Pembina,  near  the 
international  boundary,  while  the  river  banks,  with  intervening  points 
above  or  below  the  mean  elevation,  gradually  increase  in  average 
height  from  12  feet  at  Breckenridge  to  38  feet  at  Fargo  and  50  feet  at 
Pembina.  There  is  i)ut  little  bottom  land,  and  whenever  the  river 
tops  the  bank  it  floods  the  broad  flat  plain. 

Grand  Forks,  N.  Dak.,  is  the  lowest  point  in  the  river  system  where 
any  record  was  nnide  of  the  flood  of  18J>7,  the  most  recent  well-authen- 
ticated flood  in  the  history  of  the  river,  and  one  of  the  highest.  This 
town  is  also  the  focus  of  discontent  as  to  flood  conditions,  nearly  all 
complaints  originating  in  this  vicinity.  It  is  mainly  because  of  the 
available  record  that  flood  discussion  is  limited  to  the  river  basin  above 
Grand  Forks. 

The  meteorological  conditions  attending  and  preceding  the  flood  of 
1897  are  shown  m  the  accompanying  tables  and  isohyetal  diagram^ 
compiled  from  the  records  of  the  \Veather  Bureau.  These  indicate  that 
between  November  1,  1890,  when  cold  weather  commenced,  and  April 

^The  diagrams  and  all  the  maps,  except  that  of  the  Re<l  River  Ba^in,  are  omitteil 
from  this  document. 
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^H,  lHi»7,  the  date  of  Hulwidenc*^*  of  the  AcmnI,  then*  was  a  t4>tal  averafpe 
)nMM|>itiition  «»f  alMiiit  .*>.S*  iii«*heHof  water  in  the  KimI  Kiver  lia^iii  alM»ve 
imiKl  Korkn  wer*t  of  the  river,  and  aUmt  7.:2t»  inrhefi  in  thin  liH.«4in  «*aMt 
<if  tli«*  ri\er.  fulling  mainly  in  the  fonnof  nnow.  With  ran*  extvptionn 
in  n  fm  l<N-Hlitie««  the  m<*an  cbiily  tem|M*ratiin*  over  the  entin*  river 
tia.<«in  n*niain«Mi  rontiniioiisly  lielow  the  f reezini^  iMiint  until  Man^h  17, 
whrn  tliere  were  one  or  two  <layh  of  mild  w<*ather,  followed  hy  i^ild 
w<>ntlirr  whieh  <*ontiniHHl  until  .Vlnn*h  2H.  Then  the  Hprin^  thaw  «-om- 
men4'«M|,  n^Htiliin^  in  the  t1«MKl  of  1M»7,  which  attaimnl  iti«  maximum  at 
(inuiii  Forkn  on  the  t<»th  of  April.  While  the  nH*ltin|f  of  tlie  nnow 
t*<mtinue(l  niin  wii<»  mother  )ft*neral  ntir  ex<*et4Hive. 

TIm*  pn^'ipilation  during  thin  whole  |)i*ri<Kl  of  n%x  months  was  only 
alNuit  oiH*thini  of  the  yi*arly  averap*,  mainly  in  the  form  of  nnow,  hut 
(*ontinuouH  and  M^vrn*  (*old  pn^ventini  meltin^f  and  n*tanie<l  evaiM>ra- 
tion  until  the  ^prini;  thaw  eommenctHi.  Tliem*  an*  not  extnumlmarv 
<x>nditionr<  favorinif  thMidM.  A  lar^^'r  pni|)ortion  of  the  annual  pnH*ii)i- 
tation  to  In*  MonMlin  the  fonn  of  himiw  may  well  lie  ex|MH*ted«  and  tne 
Horin^  thaw  nmy  Im*  aei*om|Nini<Ni  liy  ex(*c*f4Hive  and  p*neral  rainfall. 
Sueh  II  i^mihination  nmv  have  piiMluonl  the  fn*Mhet  of  IH^K  of  w*hieh 
then*  in  little  nMM>ni,  wlien  the  pun^  at  (trand  Fi>rki«  in  naid  t4i  have 
n*a4*h«Mi  ;i:i,  m«arly  |o  f(M*t  higher  than  the  maximum  durini;  the  AinmI 
of  lv.17.  While  It  In  tht*on>tu*ally  pndiahle  that  the  fl«>w  of  the  river 
fn>ni  ;4€»uth  t«>  north  mav  ai^ni\'at4*  the  eir«H*t  of  fn^nhetM  thnnif^h  the 
ii*e-lMiund  «*«indition  of  the  li>wer  river  when  tin*  upiM«r  river  in  in  fl<MMl« 
thi*«  d<N*<«  not  ap|M*ar  t4>  have  \hh*u  a  fa4-tor  in  the  fn*f«het  c»f  1.SH7«  nor 
in  thf  pn*<*iHiin}r  fref«heti«  of  1h«ih  and  \ss:t.  It  \h  ipiite  fli*«r  tl»t  dis- 
antn»UH  fn^hhetn  an*  not  t4>  U*  exiMvUni  an  anniml  fNYurrem*^*^,  and  may 
Ix*  M4*|iiirat4Ni  h\  many  yi»arj*. 

7**4'i/ /«rri-i;Hl<ifi«Mi  m  /£r*/  H***r  **(  tkt  S*»rih  lUmu  «i/«*rr  timtui  F'lriM,  \*Mrmtitfr  /.  /JV3Mf, 

/#•  .t/«n/  Af.  iAC. 
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UlnDcsola: 

Ada 

BeardaleTa 


m  ^T" 


DelTOtlClIy 

Woorhead 

North  DKkour 

BaitonV/.V.V."  v.. '.'.'.'. 

Gtlltxin'.'/.'"'.'.'.'.'.'.'.'.'.'. 

Lkilmore  <■ 

Maj-ville 

Bheyennu |  -^ 

l]nlvenilt>-<i ]i 

ValleyCily H 

Wfthpelon '  S 

o  Outside  o(,  butnnrthe  border  of  the  ba 
NOTL— None  of  Ihc  regular  Weather  Bureau  utallona  nor  the  voluni 
null  South  Dakota  pan  ol  tbe  Baslu  ol  the  Red  River  ol  the  North. 
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Temperature  daUi  in  the  liatiii  of  Hie  Red  River  of  the  North  above  Grand  Porkt,  Novem- 
ber I,  1896,  to  April  30,  J897. 

UONTULY  MAXIMUM  AND  MINIMI1H  TEHFERATCREB. 


9 
B  3 


-  near  the  border  i>f  the  ba 
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M'MBER  OF  HAYS  THAT  THE  "llAII.y  MKAN-  TEMI^KRATURB  WAS  ABOVK  V19  F. 


Baudnlpyr 
Campbell .. 


Detroit  (»y... 


North  Di 


Pormitii... 


Sheyeiine 

flllvcniJlyo., 
V«lley(nir... 
WatipftMi 


a  Ouaddc  ol,  but  near  the  border  of  the  bsidn. 

HoTi.— Noneof  the  regular  Weather  Buieao  staUoiu  nor  Ihe  valuiilAryohHrreratatloiiatlelu  the 
ranall  South  Dakola  pan  of  the  bailn  ol  the  Red  River  of  the  North. 
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Qmjectaral  flood  tabU,  Red  River  of  the  North,  1897,  at  OniiuJ  Fbrki,  N.  Dot. 
[Prepkiwl  from  obaervcd  gan^  leadiogi  mod  meuuied  cn»  sectton  with  e«tlnuwd  veloclllcii.] 


•<  No  record  Immediately  piecedlng  March  si.  when  tl 
oMInirir  law  water  al  Qrand  Fotta  being:  about  +  OA  ai 
Forku  gauge, 

b  Gauf^e  4A.3  at  3  p.  m.    Great  of  flood. 

<  RemalDttig  capacltf  of  chaoDel  below  hank  full  atage  (36  feet  on  gkoge.) 

The  only  contiouous  and  reliable  record  of  the  1897  freshet  is  the 
gauge  reading  ot  Grand  Forks,  taken  twice  each  day  during  the  entire 
period  of  the  flood.  In  the  accompanying  table  I  have  attempted  to 
show  approximately  the  hydrological  conditions  at  Grand  Forks,  using 
the  observed  gauge  reading  and  the  measured  cross  section  of  the  river 
channel  with  an  estimated  mean  velocity.  This  is  nothing  better  than 
conjecture  in  the  absence  of  flood  measurements,  but  the  results  check 
fairlv  well  with  accepted  flood  formula.  More  or  less  injury  will 
result  to  bottom  lanua  with  a  moderate  rise  of  Red  River,  but  the 
danger  line  at  which  the  river  is  geoerallv  out  of  its  banks  is  assumed 
at  35  on  the  Grand  Forks  gauge.     In  the  freshet  of  1897  the  river  stood 
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above  the  danger  line,  or  out  of  its  banks,  for  eighteen  days,  and  during 
this  time  the  total  excess  of  flow  above  bank-full  capacity  appears  to 
have  been  approximately  18,000,000,000  cubic  feet.  Before  and  after 
this  period  the  flow  of  the  river  was  carried  off  below  the  danger  line, 
or  between  its  banks.  The  total  excess  above  the  capacity  of  the  river 
during  the  period  above  the  danger  line  was  approximated  21  per  cent 
of  the  total  flow  during  the  same  time. 

Certain  reservoir  sites  are  available  for  the  storage  of  flood  water 
in  the  Red  River  basin.  The}^  are  shown  upon  the  map  herewith  and 
have  tributar}^  drainage  areas,  and  areas  of  drainage  which  may  be 
made  tributary  to  them,  approximately  as  follows: 

Square  miles. 

Red  Lake 2,000 

Lake  Traverse 1,200 

Area  which  may  be  made  tributary  to  Lake  Traverse 1, 100 

Otter  Tail  Lake ', 950 

Total  of  these  draina^^e  subareas 5, 200 

Including  the  above  the  Red  River  basin  at  Grand  Forks  aggre^tes 
24,400  square  miles,  so  that  the  area  tributary  to  possible  reseiTOirs  is 
about  21  per  cent  of  the  total  area  of  the  river  basin  above  Grand 
Forks,  wnile  the  excess  flood  above  the  bank-full  capacity  of  the  Red 
River  at  Grand  Forks  was  in  1897  about  21  per  cent  of  the  total  flow 
of  Red  River  during  the  eighteen  days  of  such  excess.  If  this  sur- 
plus of  18,000,000,000  cubic  feet  from  the  crest  of  the  flood  wave 
could  have  been  intercepted  and  impounded  in  reservoirs  at  the  crit- 
ical time  of  the  flood,  the  river  would  not  have  risen  above  the  danger 
line  at  Grand  Forks  upon  that  occasion.  Supposing  the  flood  to  have 
been  moving  equally  from  the  entire  basin  at  the  time  of  reaching  the 
danger  line  at  Grand  Forks,  the  aggregate  flood  excess  would  have 
emanated  from  the  areas  of  a  possible  reservoir  system. 

Assuming  an  uniform  distribution  of  melting  snow,  an  uniform  flow 
from  the  entire  basin  depends  upon  whether  during  the  period  of  flood 
preceding  the  danger  stage  at  Grand  Forks  the  natural  capacity  for 
storage  in  the  reservoir  areas  was  practically  exhausUnl  and  of  little  eflfect 
upon  the  outflow  from  these  areas;  upon  whether  the  capacity  of  the 
outlets  and  the  distance  and  the  slope  of  channel  were  such  as  to  bring 
this  outflow  to  Grand  Forks  from  each  area  when  the  river  rose  above 
the  danger  line.  Unfortunately  there  is  little  more  than  tradition  and 
conjecture  to  determine  the  possibility  of  such  a  contingency.  The 
maximum  rate  of  flood  flow  said  to  have  been  observed  heretofore  from 
the  areas  of  a  possible  reservoir  system  is: 

Cubic  feet 
per  second. 

From  Red  Lake  (in  Red  Lake  River  near  Thief  River  Falls) 7, 000 

From  Traverse  and  Otter  Tali  Lakes,  and  the  area  which  may  be  made  tribu- 
tary to  Lake  Traverse  (in  Red  River  at  Breckenridge) 20, 000 

The  aggregate  flow  from  these  areas  has  never  been  measured,  and 
no  recordcan  be  found  of  estimates  predicated  upon  observation.  The 
maximum  rate  of  flow  at  Grand  Forks  in  the  flood  of  1897  occurred 
April  10,  and  is  estimated  at  6(),000  cubic  feet  per  second,  an  excess 
of  approximately  22,(X)0  cubic  feet  per  second  abov^e  bank-full  capacity 
of  the  Red  River  at  that  point. 

In  this  flood  of  1897  the  active  cause,  the  melting  of  the  snow,  was 
probably  equally  operative  over  all  the  basin  above  Grand  Forks,  and 
the  supply  of  snow  appears  to  have  })een  distributed  with  tolerable 
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«  Nil  rrrt.nt  immnlialrl)    brv^mlltur   Marrh  31.  whrii  thr  r1«i 
M«llnMr^  lt.«  waifl-r  •!  liraivl  F'«tk«  wlfif  aNml    •  n  %  anal  r\\ 

^••aitffr  4*.  "•  at  1  !•   ni      t'rr«i  nf  flin»l 

*  krwalnltiff  i  aiwi-itf  ••!  •  haniH^  lirliHi  \mu\  full  Umgr  (15  fcp<rt  •tti  fat 


hrii  thr  r1« rr  vft*  alrvwily  timr   ihi-  Miail  ttafr 

«alrr       1  ^  nfi  ihr  «lmna 


Tin*  «»nlv  ointiniifiiiM  mid  ri'lmlilo  rw4>rd  «if  th4*  1HU7  frwhot  i»  tlw* 
^ii^'i*  rrittliti^'  lit  <fmii«i  Forkn,  takrii  twic^*  4<srh  cUy  during;  t hi*  ont in* 
IM'riiwl  iif  till*  tltNoi.  In  tli4*  tt4*r«itiiimiiyiD|(  Utile  I  hiive  attrm|>tf*4l  to 
hIiow  ap|inixiniiit4*ly  tin*  hyiln»lo|ri4*ai  conditionMat  (iniiicl  Fork%iiHin); 
the  «>l>M»r\"iMl  piii^*  n*iidiii^  nnd  tlie  iii4*«Murpd  rnw**  Mvtioii  tif  the  river 
rlmmiel  with  mi  e*«tiiimt4M|  inraiii  vehiritw  Thin  is  niMhinfj;  lietter  than 
niiijiM*tiin*  in  the  Mlhienre  of  fliNMl  minuiurpmentM,  hut  the  re.HultM  ehiH*k 
fiiirlv  wi*ll  with  iu-c*«*t>t4*d  AimmI  formula*.  More  or  lesw  injury  will 
D'Htilt  i«»  iNittoni  lamU  with  a  nuiderate  ri^  of  RikI  River,  iHit  the 
danger  line  at  whirh  the  rt\er  U  Kenerallv  i»ut  of  its  liankH  in  aMHumed 
at  h:i  on  the  (irand  Ftirkn  |pau|{e.     In  the  f  renhet  of  18t»7  the  river  aloud 
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be  uniformity  of  active  causes  operating  to  produce  like  effects 
throughout  the  drainage  V>asin;  in  tne  other,  the  average  flow  of  ordi- 
nary years,  the  conditions  of  flow  are  strikingly  dissimilar. 

If  these  lakes  were  re(}uired  to  store  above  their  natural  flood  stage, 
during  the  period  of  overflow  of  Red  River  at  Grand  Forks,  a  theo- 
'retical  inflow  proportional  to  their  relative  drainage  areas  and  aggre- 
gating the  total  excess  of  18,000,000,000  cubic  feet  at  Grand  Forks 
during  the  overflow  period,  and  to  be  at  the  same  time  adapted  to  the 
storage  of  the  annual  run-off  for  the  benefit  of  navigation,  tne  relative 
conditions  must  be  somewhat  as  follows: 


Name  of  lake  proposed  as  reservoir. 

Lake  Traverse. 


Ran^e  between  low  and  high  water  in  natural  con- 
dition (approximate. ) 

Average  total  annual  run-off  as  determined  by  obser- 
vation and  estimate  which  would  be  stored  from 
mean  low  water  upward cubic  feet. . 

Proportional  quantitv  of  flood  water  to  be  stored 
above  mean  natural  flood  Mage cubic  feet. . 

Approximate  capacity  in  each  foot  of  lift  near  the 
natural  flood  stage cubic  feet. . 

Corresponding  elevation  of  lake  surface  above  mean 
natural  flood  stage  retiuired: 
For  storage  of  the  average  annual  run-off. . .  feet. . 
For  storage  of  floods do. . . 


Red  Lake. 

U 

30,000,000,000 

6,918,000,000 

13,500,000,000 


+0.T2 
-HO.  51 


Otter  Tail 
Lake. 


3 

8,000.000.000  ' 

■      I 
3,119,000,000 

1,090.000,000 


-1-4.76 
-f-3.08 


0  5,000.000.000 

'17,963,000,000 

920,000,000 


-0.6 
-h8.65 


n  Estimated  to  include  area  which  may  be  made  tributar}'  to  I^ake  Traverse. 

By  lowering  the  outlet  Red  Lake  may  be  readily  adapted  to  storing 
the  annual  run-off  without  raising  the  level  of  the  lake  above  natural 
mean  high  water.  It  will  then  be  capable  of  storing  the  above  propor- 
tion of  flood  water.  Otter  Tail  Lake  must  be  raised  about  5  feet  above 
natural  mean  flood  level  to  store  the  observed  annual  run-off,  and  will 
then  be  capable  of  storing  the  above  proportion  of  flood  water.  Lake 
Traverse  would  not  need  to  be  raised  al)ove  natural  mean  flood  stage 
to  store  the  estimated  average  annual  run-off  which  now  flows  to  this 
lake  and  that  which  can  be  diverted  to  it.  To  store  a  flood  flow  as 
above  it  would  be  practicable,  at  very  considerable  cost  and  with  much 
local  opposition,  to  raise  the  natural  flood  level  of  Lake  Traverse 
about  5  feet,  storing  about  five-ninths  of  this  flood  water,  say 
4,500,000,000  cubic  feet.  The  remainder  would  flow  into  Big  Stone 
Lake,  say  3,500,000,000  cubic  feet.  Big  Stone  Lake  has  a  di*ainage 
area  of  about  1,200  square  miles,  of  which  the  lake  occupies  at  mean 
low  water  about  18.3  square  miles.  It  lies  in  the  basin  of  the  Minne- 
sota River  and  is  fed  from  the  Dakota  prairies.  With  a  drainage  area 
one-third  greater  than  that  of  Otter  Tail  it  gives  an  observed  average 
annual  run-off  of  about  1,000,000,000  cubic  feet,  while  Otter  Tail  Lake 
gives  about  8,000,000,000. 

It  is  practicable,  as  in  the  case  of  Lake  Traverse,  to  raise  the  natural 
flood  level  of  this  lake,  at  very  considerable  cost  and  with  much  local 
opposition,  about  12  feet,  giving  it  a  common  flood  level  with  Traverse 
and  affording  storage  for  about  6,000,000,000  cubit  feet  above  th^  nat- 
ural flood  stage  of  tne  lake.  Although  the  average  annual  run-off  of 
Big  Stone  Lake  differs  so  widely  from  that  of  Otter  Tail,  flood  condi- 
tions are  similar  for  all  these  lakes,  and  Big  Stone  may  receive  frooi 
its  own  area  the  same  propoilion  of  flood  in  the  same  time,  say 
4,000,000,000  cubic  feet.     This,  with  the  ovei-flow  from  Traverse,  will 
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iinifnriiiitv.  S*v«*ii  iIhvh  of  thi*  pnHreHM  of  tiieltini;  were  reciuin'd  to 
miM  {\w  UihI  Kivrr  Ht  ^imml  ForkM  mImiw  the  <i«n|ifer  line  (X't  feet). 
I>iiriii^^  thin  |N*riiM{  of  M*veii  (iays  then*  whm  omMirt unity  for  minor 

INm(in;r<*  i"  the  trihiitnrieHMnd  |mrtiiil  tillinjf  of  trie  fM^veral  lake.H  whieh 
mve  lM<rn  nro|ioH4Nl  hh  n'servoirn.  It  may  [M*rha|M  In*  Miid  that  the 
ronrentrii*  -«lia|N*  of  tin*  riv«*r  lm*«in  n*lative  to  GraiMi  Forkn,  the  stiM^p 
slop*  of  th<*  trihiit4irirs  from  n'Hi>rvf>ir  ar<*a.*>i  ami  the  traditional  out- 
flow fn»in  th«*si\  favor  tin*  |M»H!4ihility  of  a  lar^M*ontriliution  from  the 
n*M'rvoir  ari'a.H. 

Inim«Mii}i(«*ly  pnM^t^dinir  the  i*arly  nprin^  flcMni  the  lakei*  will  have 
their  iiint«'r  li*vel.  In  tm*  AcnmI  of  1S!»7,  when  the  tlmw  romnieiu*<Hi« 
tliry  In^^iii  to  till.  Thry  lilh^i  only  to  their  natural  fltNMl  leveL  and 
f*«Mil«i  ri'ltiiii  rarli  hot  nion*  than  its  (*a|mi*ity  l)etw«M*n  nn^in  h>w  ainl 
natnnil  tliNMi  hIh^i***.  TheM*  «M*veral  (*a|HieitieN  an*  appniximately  a.*< 
ftdloHs: 


\ 


lt>  in 
frrlhr 


NMni)  ••(  Ukf  iirvifaw*!  *•  rf^r««ilr 


I    l«rrti  turmn 
I  liiw  and  imPi 


'ft|iplt>imAlri 


Rot  l^k. 


Arm  «*f 
dmllMVr. 


.Sq  mtin 


3.3DO.aOD.UUU 

4.1 


1. 


WO 


iiiH^ui*^*  of  their  limitiMi  ra|m«'ity  in  nn>|M>rtion  to  drminaf^  area,  it 
would  »p|M*ur  tiiat  rt«MMU  an*  rather  tf»  In*  ex|)ert4Hl  fnim  TrmverM*  ami 
(Htrr  Till!  than  from  Ked  I^ke.  Fn>m  the  latter  they  would  come 
onlv  wlifh  tin*  lak«*  liap|N*ned  to  In*  at  A^nkI  atajpi*  in  fn*9«het  seaw>n« 
whirh  nii^ht  |N*rha|M  han|N*n  thnm^h  the  rhokinjf  of  the  outlet  with 
Min«l.  At  hi^'h  *>ta|^n*H  Ked  I jike  overflown  itM  lN>rder  into  the  sur- 
nnindin^'  -wump,  ninkini;  the  outlet  indeterminate  in  extent  and  the 
ovi*rl1<>H  dillirult  to«*Mtimate:  the  water  nmv  find  itH  way  in  |Nirt  into 
the  Clrur  Water  Hivrr.  Thin  lake  han  an  elevation  of  alMKit  .'^H  feet 
alN>vr  |(*w  Hiitrr  at  tirainl  Forkn  and  its  outlet*  KihI  I^ake  Kiver« 
n*arhr^  <tnind  Fork<<  with  a  len^h  in  thi*  ^^neral  dire<*tion  of  itit  val- 
ley of  ulMiut  loo  mih**<.  im*n*aMHi  |M*rha|w  to  2(N>  liy  the  hendM  of  the 
riviT. 

Otttr  Tail  Itivrr  ha**  it^  Miun-t*  in  a  Muall  lake  aliout  rf^iA  ftN*t  alNire 
aiNi  *t*i  mill***  distant  fn»m  tHterTail  Ijike,  which  the  river  reaeheM 
thniu^Mi  »  M*rii*«*  of  Mualler  bike**.  <Mtrr  Tail  Ijike  i**  alN»ut  372  feet 
aImivi*  till*  mouth  of  till*  Otter  Tail  Kiver  at  Rre<*kenridin*«  whirh  ia 
only  .'».'>  mili'H  fnmi  the  lake.  Tliere  in  iierhafM  a  fall  of  A  feet  per 
mile  a*«  till*  rivi*r  run?*  froniOttrr  Tail  liake  to  the  Ked  Kiver  at 
Hn-4-ki>nridp*. 

At  hi^'h  -flap's  l4ikr  Tniv«*nM*  overflow?*  to  theMHith  int4»  Iii|f  Stone 
Imkv,  jiiihiii^  in  |Rirt  tin*  Minni*M»tA  Kiver  drminaip*.  Thislakr  ha^an 
elevation  of  alniut  *J.%  fiH*t  aUive  tin*  K4*d  Kiver  at Itnvkenrid^*,  whieh 
isalnMii  I'T  mili*^  di**taiit,  whm*  it.i  outlet,  the  Koia  dt*^  Sioux«  joiuM 
till*  ( >tt«*r  Tail  to  form  the  |{i*<t  Kiver.  'Ilie  former  river  in  fre^juently 
dry  in  thf  •»uiiim«'r  M*aHon.  Nothin)^  ii«  known  of  itaeundition  in  flood 
exo'pt  that  it  M*i*nui  to  overflow  the  pmlrie  on  either  aide. 

Ill  till*  Kill  Kiver  Ifa**in  fliNNl  «*onditioiia  tre  quite  dlatiiM*t  fnmi  ctm- 
dilion*!  of  averaice  flow  in  ordiiMir>'  yeara.     In  the  one  csm  there  nmy 
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cnratin^  a  comprcfhcnsive  -iysteni  of  drainage  in  the  Red  River  I&bsin, 
and  the  I7nit<*d  Stale>  (inoUygicsl  Survey  is  now  inve^tigutinc:  the 
nuet^tion  of  irrigation  of  this  ha.sin.  The  one  \Till  .r^upplement  th#*  other. 
So  reserwiir  Msteni  .should  U?  planned  without  due  regard  to  the 
former — to  a.s?«i.>t  when  practicable;  whether  the  latter  U  in  harmony 
with  any  plan  for  conservation  of  water  for  purposes  of  nari^tion 
with  incidental  relief  from  floods  remains  to  be  determined  nr  the 
invfft^tigation  of  the  Geological  Suney. 

Irrigation  will  nf*ed  the  same  reservoirs  with  their  incidental  miti- 
gation of  fli^Kxls:  the  water  used  in  irrigation  will  return  to  the  river 
channel  excepting  K>ss  in  plant  life  and  evaporation.  Should  these 
several  utilities  Ik;  found  to  be  harmonious  and  possible  at  rea8onable 
cost,  the  ralson  d'  etre  of  the  resenoirs  will  be  quadrupled. 

It  will  l>e  noted  in  the  memorandum  herewith  of  legislation  upon  the 
Hubject-matter  of  the  present  survevs.  that  preliminary  examuiations 
were  re<|uired  by  the  acts  of  SeptemWr  19, 181*0,  August  17, 1894,  and 
June  3,  1896;  tfiat  report**  thereon  were  submitted  with  opinions  and 
n^^'ommendations,  and  printed  in  executive  documents  and  in  the 
annual  reports  of  theOhief  of  Engineers;  and  that  the  acts  of  ^larch 
3, 1891^,  and  June  13, 11K)2,  under  which  the  present  report  is  submitted, 
require  no  further  preliminary  examinations,  and,  inferentially,  no 
further  expression  of  opinion. 

9 

RED   LAKE   AND  RED  LAKE   RIVER,  MINNESOTA. 

The  river  and  harlK)r  act  approved  March  3,  1899,  appropriated 
$5,<K)0  for  *'a  survey  of  Red  hsike  and  Red  Lake  River,  Minnesota, 
with  a  view  to  the  construction  of  a  dam  with  locks  at  the  outlet  of 
said  lake,  for  the  purpose  of  improving  the  navigation  of  the  Red 
River  of  the  North  and  said  Red  Lase  River,  Minnesota,  and  estimating 
the  cost  r)f  said  improvement."  In  the  river  and  harbor  act  approved 
June  13,  1902,  it  is  expressly  directed  that  this  survey  be  continued 
'^  with  a  view  to  the  construction  of  a  dam  at  the  outlet  of  said  lake  for 
the  purjiosc  of  improving  the  navigation  of  the  Red  River  of  the 
Nortn  and  said  Red  I^ake  River,  Minnesota."  It  is  assumed  that 
these  acts  contemplate  the  utilization  of  Red  Lake  as  a  reservoir  for 
storage  of  surplus  water,  to  be  released  during  periods  of  low  water 
in  these  rivers,  the  incidental  mitigation  of  injurious  floods,  and  pro- 
vision for  cx)ntinuance  of  navigation  between  Red  Lake  River  and 
Red  Lake  when  the  latter  is  dammed  for  use  as  a  reservoir. 

Navi^tion  of  Red  I^ake  River  is  restricted  at  present  to  two  sec- 
tions, the  one  between  the  mouth  of  the  river  and  Fishers  Landing, 
40  miles  above,  and  the  other  between  Thief  River  Falls  and  Red  Lake, 
a  distance  of  about  KK)  miles,  the  latter  being  farther  extended  about 
60  miles  bv  Red  Lake.  These  two  sections  are  separated  by  a  portion 
of  lied  Lake  River  which  can  only  be  improved  bv  a  system  or  slack- 
water  navigatfon  not  contemplated  by  the  act  of  March  3,  1899. 

Th(^  jK^rtion  of  Red  River  affected  bv  the  contemplated  improvement 
is  necessarily  l)elow  the  junction  with  iRed  Lake  River  at  Grand  Forks. 
At  this  point  it  has  an  extreme  range  of  46  feet  between  low  and  high 
water,  ttie  mean  low  water  corresponding  to  a  ^uge  reading  of  +0.5 
foot,  and  a  flow  of  964  cubic  feet  per  second,  giving  at  least  4  feet  in 
depth  at  any  point  between  Grand  Forks  and  rembina,  with  the 
assistance  of  dredging,  which,  if  properly  maintained,  will  cost  about 
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$7,500  per  annum.  The  river  is  not  artificiall}'^  obstructed,  and  three 
steamboats  are  now  employed  in  its  navigation.  The  lowest  stage  of 
water  corresponds  to  a  flow  of  200  cubic  feet  per  second  above  the 
junction  of  lied  Lake  River,  and  requires,  for  a  navigable  stage  IxjIow 
the  junction,  with  Systematic  dredging,  a  contribution  from  lied  Lake 
River  of  8(MJ  cubic  feet  per  second.  Improvement  heretofore  has  con- 
sisted in  dredging  and  in  removing  bowlders  and  other  obstructions. 

The  lower  section  of  Red  Lake  River  has  about  the  same  extreme 
range,  with  a  least  flow  of  200  cubic  feet  per  second  and  a  flood  flow 
estimated  at  15,0(K)  cubic  feet  per  second.  It  is  obstructed  by  bridges, 
and  there  is  not  at  present  any  navigation  upon  it.  The  upper  sec- 
tion of  Red  Lake  River  in  the  vicinitv  of  Thief  River  Falls  is  believed 
to  have  an  extreme  range  of  about  10  feet,  with  a  least  flow  of  250 
cubic  feet  per  second  ancla  flood  flow  of  perhaps  7,000  cubic  feet  per 
second.  It  is  not  obstructed  artificially,  and  eight  steamboats  are 
engaged  in  the  navigation  of  this  part  of  the  river  and  of  Red  Lake. 
The  improvement  of  the  river  has  been  restricted  to  the  removal  of 
natural  obstructions.  With  the  existing  plant  a  least  depth  of  2  feet  at 
mean  low  water  can  be  maintained  by  an  annual  expenditure  of 
$2,400. 

Red  Lake  has  an  area  of  nearly  500  square  miles,  or  about  one- 
fourth  of  its  own  drainage  area,  including  the  surface  of  the  lake. 
The  water  of  the  lake  has  an  extreme  range  of  about  8  feet,  esaiping, 
at  the  higher  elevation,  into  the  marsh  which  }x)rders  the  outlet.  On 
the  north  and  west  this  marsh  extends  indefinitely  toward  the  Canada 
line,  with  a  well-marked  divide,  where  explored,  10  feet  above  the 
lake  level,  separating  the  drainage  of  the  latter  from  that  of  Rainy 
Lake. 

The  general  level  of  this  swamp  at  the  border  of  the  lake,  from 
which  it  is  separated  by  a  low  sand  ridge,  corresponding  with  the 
ordinary  high  water  of  the  lake  surface,  appears  to  limit  the  possible 
reservoir  capacity  of  the  lake  to  the  present  level  of  high  water.  This 
great  swamp  is  comparatively  unexplored,  and  the  area  draining 
toward  Red  Lake  is  a  matter  of  conjecture,  while  the  height  of  the 
divide  above  the  lake  surface  is  known  only  at  one  point,  where  it 
was  crossed  bv  a  railroad  survey.  It  is  evident,  however,  that  to 
overflow  this  swamp  for  reservoir  purposes  would  be  to  increase  the 
surface  exposed  to  evaporation  out  of  all  reasonable  proportion  to  the 
depth  of  water  stored.  On  the  other  hand,  by  dredging  the  outlet 
of  th(»  lake  so  jis  to  lower  the  low-water  limit  increased  capacity  can 
be  given  advantageously  without  increasing  the  surface  exposed  to 
evaporation. 

The  work  of  the  survey  comprised  the  instrumental  examination  of 
the  southwest  corner  of  Red  Lake  at  the  outlet,  as  shown  on  map 
herewith,  the  survey  of  Red  Lake  River  from  the  Red  I^ake  to  Thief 
River  Falls,  and  of  a  line  connecting  this  river  with  the  Clearwater 
River,  and  gauging  the  flow  of  Red  Lake  River  for  a  period  of  twenty- 
eight  months,  as  shown  in  the  accompanying  table.  During  this 
period  about  70,000,000,000  cubic  feet  of  water  passed  the  gauging  sta- 
tion, an  average  of  2,50(),Oi)0,000  per  month.  During  the  same  period 
the  rainfall  in  Red  Lake  Basin  was  aliout  71  inches,  which,  however, 
is  above  the  average  for  a  number  of  years.  The  rainfall  during  the 
six  months  preceding  the  gaugings  was  about  4.7  inches.  It  was  found 
to  be  desiraole  to  establish  the  gauging  station  about  100  miles  below 
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the  lake  outlet,  so  that  the  run-off  is  from  a  some\>iiat  larger  area  than 
is  tributary  to  the  lake,  but  no  tributary  stream  of  any  size  enters  the 
river  in  this  distance.  On  the  other  hand,  the  formation  at  the  lake 
is  sand  and  gravel  over  clay,  and  the  river  flows  through  about  20 
miles  of  surrounding  swamp.  Some  part  of  the  liieasured  flow  in  the 
river  is  the  underflow  from  lake  and  swamp,  which  would  not  appear 
at  the  lake  outlet. 

Within  limits  of  reasonable  cost  the  lake  may  be  utilized  as  a  reser- 
voir to  a  depth  of  4  feet,  provision  being  made  W  dredging  for  an  out- 
let of  suiBcient  capacity  at  the  lowest  stage.  Within  this  range  of  4 
feet  the  lake  will  store  about  55,000,000,000  cubic  feet.  Supposing 
the  reservoir  to  have  been  at  its  mean  level  on  May  1,  1899,  when 
hydrological  observations  were  commenced;  that  an  outflow  had  been 

Seimitted,  giving  at  the  gauging  station  1,000  cubic  feet  per  second 
uring  the  one  hundred  and  eighty-four  days  of  navigation,  and  2<X) 
cubic  feet  per  second  during  the  one  hundred  and  eighty -one  days 
when  navigation  is  closed;  negle^tine  possible  difference  m  evaporation 
due  to  storage  in  the  lake,  as  well  as  the  distance  of  gauging  station  from 
the  lake  outlet,  there  would  have  been  stored  at  the  close  of  the  first 
twelve  months  a  surplus  of  3,229,530, 100  cubic  feet.  At  the  end  of  the 
next  twelve  months  this  would  have  been  increased  to  18,167,488,300 
cubic  feet,  and  at  the  close  of  the  period  of  hydrological  observations, 
four  months  later,  the  surplus  accumulation  would  nave  been  19,122, 
381,100  cubic  feet,  equivalent  to  1.37  feet  in  depth.  During  this 
period  the  extreme  height  of  the  lake  would  have  been  about  3.&  feet 
above  extreme  low  water,  or  within  0.55  foot  of  the  hijjhest  permissible 
level.     The  records  of  minfall  available  appear  to  indicate  that  this 

{>eriod  was  one  of  considembly  more  than  the  average  precipitation, 
t  is  to  be  expecti^d  that  seasons  of  equal  or  greater  rainrall  or  outflow 
will  occur,  but  the  reservoir  will  provide  storage  for  the  surplus  of 
wet  seasons  to  tide  over  the  inevitable  years  of  drought. 

In  the  construction  of  the  dam,  the  sluices  should  be  adapted  to  an 
outflow  of  1,000  cubic  feet  per  second,  the  bottom  of  the  sluices  to 
be  4  feet  below  the  contemplated  lowest  water  surface  of  the  lake.  To 
provide  for  navigation  between  lake  and  river,  a  lock  is  proposed  150 
feet  by  50  f(»et  in  the  dear,  which  will  accommodate  any  steamboat 
now  upon  either  river  or  the  lake.  The  sill  of  the  lock  is  4  feet  below 
extreme  low  water,  and  the  lock  and  dam  are  so  located  as  to  avoid 
exposure  to  wave  action. 

The  outlet  channel  to  hv  dredged,  in  order  to  make  available  the 
increased  depth  of  storage,  involves  a  considei*able  excavation.  The 
very  moderate  fall  obtainable  necessibites  a  waterway  of  large  capac- 
ity to  deliver  the  amount  of  1,000  cubic  feet  per  second,  about  800 
s(|uare  feet  of  sectional  area,  the  bottom  of  t\w  channel  being  about  4 
feet  below  the  present  bottom  at  the  outlet  of  the  lake.  The  exten- 
sion of  this  channel  into  the  lake,  which  is  necessary,  may  require 
maintenance.  If  a  tendency  should  dev^elop  to  fill  up  with  sand, 
through  wave  action,  it  will  be  necessary  to  provide  some  inexpensive 
protecting  works  or  resort  to  dredging.  For  the  outlet  channel  lielow 
the  dam  the  small  and  practically  uniform  velocity  of  current  with 
constant  volume  and  the  absence  of  sediment  appear  to  give  reason- 
able assurance  of  permanence. 

The  location  of  lock  and  dam  is  chosen  at  some  distance  from  the 
lake  outlet  in  order  to  avoid  exposure  to  wave  action  of  easterly  storms 
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OTTKK  TAn.   UkKE   AND  OTTBK   TAIL   RIVEK. 

Thfi  river  and  harlxir  act  appiovod  March  3,  lS!t!l,  appropriated 
'■  for  iimkiii}r  II  survey  of  Otter  Tail  Lnkt^  and  Otter  Tail  River,  Min- 
nesottt,  with  a  view  to  tho  con.struetinn  of  n  daiii  at  the  outlet  of  said 
hiki'.  for  the  piirpo.se  of  improving  the  naviiration  on  the  Ued  River 
of  the  North,  ^lillne!:0ta,  and  ec^tiiimtin^  tnn  cost  of  said  improve- 
iiieiit,  tiiii'e  thoiisjuid  dollar.^."'  The  river  aud  harbor  act  approved 
.Tune  la,  I'.Hi'i,  directs  the  coiitiminnc-e  of  thiw  siirvev  "with  a  view  to 
the  const  ruction  of  a  dam  at  tin;  outlet  of  said  lake  for  the  purpose 
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^'•..'•iHi  |N|  iiiiiiiiiii.     Till*  ri\«*i'  in  imt  iii'iitiriiill\  uli^li  iirti'<|.  .:iii|  tlirrc 

H|r:tlli)MMt-  :ilr  ihiW  rillpl<i\  i-i|  ill  il^  iiii\  ii^niliiili.  Thf  l>»\M'^t  -t!l*jr<»f 
\\:ilf  I  riirri'«i|M)tiiJ->  tn  :i  t1i«i\  <>f  I'l^i  niliii-  fi'«  t  {nt  M-i-miil  h'mim'  ||i«' 
jiitii|i«Mi  «•!'  Iki-ii  l^iki'  ISiM'l .  :iiiil  rci|iiili*->.  for  :i  ii:i\  ii^^ulilf  «T:i;.'i  Im*|<iu 
tlir  jiiiH  lifiM.  \\  till  <*\  *<t«*iiiit(ir  «lri'ili:iiii5.  II  <-«*ii(riliiili<iii  frmn  liiil  |«:iki' 
Ki\i  r  tif  '»"«»iiil»ii-  Iri't  |N'r  oi-i-niiil.  Iiiiiii'«i\i'|ih-iiI  iit  ri'fiifon*  liii^-nMi 
•«i<*ti-'i  ill  iiii*<li.'iiiir  :iii<i  in  ii-iihi\  in;;  liiiwltli-r-.  unit  otlifi'  nli-lru'-linn-. 

I  iii-  liiUf  I  «i«  linn  of  Ki>il  l«:ik<-  lCi\  I  r  h:i*«  iilMiiit  tiir  •^ntiii'  I'xtriiiif 
r:UMj«-.  willi  :i  If  :iot  tlnw  i»f  *J<*«>  riiliir  ffiM  |m  r  <.ii-ii||i|  iinij  :i  lliiml  tlnu 
i*«t  iniiili  il  :ii  I.'i.«»"*»  niliir  fi-i'i  |N>r  mmhih).  It  i"*  i»li-t  rni  !i-i|  li\  liiiil^^i*^. 
iiiii)  llii  !'•  i-  ii«il  .It  |iii'M'nl  iiM\  n:i\  ivrutioii  ii|h»ii  i|.  Tlir  ii|i|H>r  »r« 
li<in  <il  Wi  •!  l.iki*  lii\<-r  in  (li«'  \i(  init\  nl  llticf  Ui\i"  l'':ill^  \-  U'||i>\i'«l 
til  )i:t\-  :in  i'XiIi'lih-  t:iiM/i*  **\  iiIniiiI  \*t  frit,  with  II  ji-a^t  l1<>u  uf  *J.'i<> 
riidii  li  it  pi  1  —'*  othl  :in<l  :i  iIihmI  tlnu  nf  |ii-rli  iii"  7.*"**>  i-i|li:r  f«'ff  |M'r 
-••ii.ii-l  ll  1-  n«'t  iili<>t  I  iiitiMl  artilli  i:ill\ .  iiiiil  rivrlil  -tf:ini*»«i:it^  mi«* 
riti::i>,'i  i  III  tie  n:i\  i'.nit  ii  m  nf  tlii^  )i:iit  iif  till'  ii\ir:iii<i  tit  Ki.|  L:iki'. 
riii-  iiiipr  •  iv  I  I'll  III  iif  thi'  I  i\  i-r  li:i'«  lii-i'ii  1 1"*! :  iilnl  In  t  tir  i'i-ini*\  :il  «if 
n:itM:il  i>ii'-t  I  ii<  tiiiii'*  W  itii  tin*  i-\l>«tiiit;  |il:iiil  n  ii-:io|  «|f|itli  ••!  'J  f<-i'l  :\\ 
nil  .III   l>>\\    \\:iti-i    1:111    U*    ni:iinlaini-<l    li\    :ifi    !iiinu:il    f\|N'nilitiir«-    nf 

li' •!    L:iKi-    h.i-    :iii    ai'i'ii    i*f    lii-:irl\    '****  *<i|ii:i|i'    lliiji'**.  nl'   :iiNii.t    nfir 
fiMiilli  i*t    it-  nw:.  •]i-:iiii:i<ji-   :iri'ii.  int-lii«liii|;   tin'    oiirf:ii-*-   nf    llir    hiki*. 
I  III     u  .ill  r  «if  Till"  l:il.i    li:i-  :i:i  i-Xtfi'lili-  f.llHjr  i»f  h'ni'jI  '**  fi'i-t.  i"»i;i|iiliiJ. 

:it  \\i*  )i!<.-tii  !  I  !•  \.ir!«iii.  itiiii  tli<*  iiiiU'^ii  wiiii-li  iNii.Iri'*  tin*  millrt.  On 
till    !m>i|'j  :iii  i  \\i  -t  ilii<.  iii:ir-li  ixti-iiil^  iiiiii'fiiiili'h   tnwiinl  t)i«'  t ':iii:ii|ii 

iil:i  .    \*  lit:    .1     Will    lli:ilki-il     i|i\  i<ii-.    ullfl'i'    i-\  |i|ii|-|'t|,     |ii    fffi     :|Im'\i'    til" 

l:il.>  !•  \  >  I.  ^•-)>:ii':itiii<;  iIk' 'Iniinii^'i- nf  till*  l:ittiT  fmin  tli»t  nf  liuiiiv 
I.I    . 

I  !i>  <_;•  1:1  l:il  |iM  I  nf  llil-  011:111111  :it  tin*  Umlrr  nf  tin'  l:iki-.  tl'iilll 
\\l.     !.  >'•     >•  )>.ii  ll    li  !i\     :i    liiw     oiiinl    I  i>i'.'<'.  «'i>rr  I  <«iMi||i{iii^    with    tin* 

nl        ■    .l\     :     I'll    W.ttil'nf   ihi     hlki*  -lirf:ii'r.   ll|i|N- !**•  In  lillllt   till'    |»ii«.«|li|r 

r«-''.'i:  ■  i|»itiM  nf  tin  l.il.f  In  tin*  |iii-->i-nl  li*\  •  I  ■ 'f  )iii;li  w  iiIit.  'I'lii»« 
«.'!i:ii    ^u.iinp    I-    I  ti!ii|i:init  i\  i-l\    iiiii-x  j>N'ri*i|.   Mii'l    tin*    iiti'ii    ■Iniiniii:^' 

li*\\  irl  \l*  1  l.:ikf  ;->  :t  inilti-t  nf  t-nilji-i  tin  •'.  wli.ji*  thr  hri'/lil  nf  ihr 
ili\  i«i>      lUiXi      till-     1  iki      *>lMf:|ir    l«     kllnWil    nlllx    :it     «l||i'     |Mii|it.    W  ||i  M*     it 

w:i-    •!    -  '  A    '   .    :i    t  liliii.i-l    oiii\r\         It    i-   t-i  1  ii-nt.    lii»Wf\i-i.  tl>it    !•» 

nlilf!   •■.    M.-.    -u:illi|i    fill    ri--HT\  oil     |iur|ii**»i*'>   Wmilil    In'  |n    iliiMMorlhi* 

•.iji  1  -•  •   •  \|Hi«i  .{  i«  •  i-v  :i|Nint  mil  mil  nf  :ill  ti':i'*nn.ilili'  |>rii|»ni  I  inn  tn  t  hi' 

<{i   j>I'      •    !       .\    it*   I      N|ii|i-.i.         (  )||     till-     nihiT     hllfiil.    ^*\     •lllMJ^rilltj     tl Ulli'l 

nl  I  •  III.!  "•*  \i^  III  InWi'I  IIm-  in\\  w:ltil  llflill  iniTi'll-i'il  r:i|r|ilt\  1  :in 
Im-  /  V'li  i>i\  iifil.i  .'•  nii«|\  wilhniil  iiMii  :i«iti;;  iIm-  ^iii  frni"  i\|mi-.i'i1  to 
i*\  :i|»  •!  ll  )•  >i 

I  III  u<ik>*l  tin-  oii;  \  i-\  iniiiiiii.i-.l  t!ii-  iM«tniiiM'nl:il  lAiininiitinii  of 
tin-  ^-i^.lliUi  I  •••irni  n|  Ui  •!  j^iiki'  :it  tin-  •  ml  h-t,  :i»  •^Imwn  nn  fii:i|i 
lull  w:!!..  l!.>  -iii\i'V  iif  ICi-<l  l.'iki-  Itiii  1  frxfii  ihf  iCi-'l  l.'iki-  to  riiiif 
Kl\  I  I      I    til        :li    1    I't    :i    I  >i.i     I     >liii-  •  I    fi'J  t  hl«    I  i\  •  r  w  itil    I  III'    <    i>  :ll  u:ili! 

Ik'\  '    I         I-      l    •.     M.  Ji:i_     Mn-    ill'**    n|     ifl'.t    Lrikl-   Kl\l|     fill"  !l    |lil  H"i    nf  t  Wl   ill  \ 

•  I"    t     !i     '.'i^.    :i^    ^li'iwn    111    till*    :ii  I  ni:i{i:Mi\  iri>j    fa'ili'.       Pniini/    ihi** 

IM-l  Ii -t    .1 '».    !.l     ,'      ••■  •"   iMHI.iNiil  I  ijlui     fi  I't  I  if    W    itiT  p:!-*!"'!  till"  ;.MM'JIM'J   -I'l 

r  :.'•  .1  ■.'.."•'•♦•."'••.'"'••  I"!  Ill  iiMi  I  »iii  iiiij  t!  •■  *  mii-  |Hrini| 
I  !'t  lk<  i  I^'i'm-  |l:i-;n  w:i-  ;i*iii.t  7'  iii"  hi",  wlnrli.  li"Wi  \ir, 
•      I'.'   I   IJI     !••!     I    liii'li^ii  I    nf     \  I*:!!  «.         I  th-    1:1  ill  fall  •ilMili;.'    ihf 

;!■    i'Iiii,l!i'   •/ iiii,'inir"  wa- riUiiit  I  7  iiii  hi--.       It  x*  1-  fmiii'l 

Im  In'  •ii'-.lp.iMi     to  i'-|;|li|i«||    till'  plll^Mli;:    ••lutioli  lllNiUt    I'lil  mill'**   In'IuH 


III''-.  I'.  .1 

till-  I  I     ' 

In   .1'...     .      I 
"•i\    ll;»'|il  ■ 


2280       EKPORT   OF   THE    CHIEF   OF    ENQINKERS,   0.  8.    ABHT. 

water,  or  2  feet  above  natural  flood  sta^  of  Otter  Tail  Lake;  but  the 
deniauds  of  riparian  owners  immediately  helow  Otter  Tail  Lake  for  a 
continuoiL'j  niiiiiuium  flow  will  limit  the  Actual  accumulation  of  water 
in  the  reservoir  from  the  annual  run-off  to  a  maximum  of  about 
3,  (XX),  000, 000  cubic  feet.  This  will  give  an  extreme  elevation  of  water 
surface  of  about  3  feet  above  mean  low  water,  and  will  i-equire  a  dam 
at  the  outlet,  say,  4  feet  liigher.  The  flowage  elevation  should  be 
established  upon  this  hasia,  borderine  land  below  the  flowage  elevation 
condemned  for  ri(fht  of  flow^^,  and  land  4  feet  alwve  it  awarded  dam 
agdH  for  injurious  effect  of  such  elevation  of  water  surfa*-e  and  for 
possible  overflow  at  long  inter\'als.  The  height  propost'd  for  the  dam 
IS  sufficient  to  permit  the  impounding  to  such  extent  as  may  be  neces- 
sary of  any  flood  of  which  there  is  any  reliable  record. 
The  estimated  cost  is  as  follows: 

Cadastral  sunevs $5,000.00 

Dam  with  Hluiuif 18,500.00 

EuilMiiikciicuts 4,000.00 

I.an<l  liuiriafies,  718  wren  twlow  liowaK''  1^"^' 2:i,  595.00 

Laiiil  damagcB,  700  acres  ItL-twi-cn  fluwage  level  and  4  feet  above 7,000. 00 

Total 58,095.00 

Cost  per  square  mile  of  ilniiiiaKe  area 61. 16 

Cost  jxT  tiiilliim  cubic  Wt  of  annual  nm-off 7.28 

The  leatit  flow  of  the  Und  River  at  lireckenridge  is  estimated  at  200 
cubic  feet  per  secon<l,  nil  of  which  is  from  the  Otter  Tail  River,  al>out 
CO  cubic  feet  per  second  coming  from  the  drainage  area  below  Otter 
Tail  l^ake.  'liie  effect  of  increasing  the  supply  from  the  lake  during 
the  season  of  navigation  will  l>c  to  mcrease  the  flow  of  the  Red  River 
at  Ureckenridge  fnim  200  cubic  feet  per  second  to  about  400  cubic 
feet  per  second,  or  100  per  cent.  To  this  extent  it  will  increase  the 
flow  of  the  Red  River  at  Grand  Forks  where  the  Red  Lake  River 
comes  in,  and  whore  navigation  will  receive  the  greatest  benefit.  The 
fluctuation  of  elevation  in  the  promised  reservoir  pi-edieated  upon  the 
observed  run-oif  from  the  lake  from  May,  1899,  to  June,  1903,  is 
shown  in  the  following  table: 

(Jthr  Tiiil  ImIv. 
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Otter  Tail  Xaie— Continued. 


ToUl  toi  flfly  months.  33.746,540,912. 

Average  How,  November  15  lo  April  15.  HO  cubic  (eet  per  ncoond. 

Average  How.  April  16  to  NovcmlKr  lA,  33H  cubic  feet  per  secoDd. 

Bid  9TONK   LAKE  AND   LAKK   TRAVERSE,  MINNESOTA  AND  SOUTH  DAKOTA. 

Theriveiantl  harbor  act  approved  March  3, 1899,  appropriated  "for 
making  a  further  survey  of  Big  Stone  Lake  and  Lake  Traverse, 
Minnesota  and  South  Dakota,  with  a  view  to  constrnct  reservoii-s 
therein  for  the  improvement  of  the  navigation  of  the  Minnesota  River, 
and  an  estimate  of  the  cost  of  such  improvements,  $5,000."  In  the 
I'iver  and  harbor  act  approved  June  13,  1902,  it  is  expressly  directed 
that  the  survey  of  these  two  lakes  be  continued  with  a  view  to  con- 
structing reservoirs  therein  for  the  improvement  of  the  navigation  of 
the  Minnesota  River,  the  cost  of  continuing  survey  to  be  defrayed 
from  the  general  appropriation  for  surveys,  etc. ,  made  by  the  same  act. 

The  two  lakes,  which  are  so  associated  for  a  common  purpose,  are 
contiguous,  find  in  times  of  flood  mingle  their  waters,  but  they  are 
ordinarily  wepanited  by  n  low  divide,  I^ke  Traverse  being  in  the  Red 
River  Basin,  its  outlet  the  Bois  des  Sioux  River,  and  Big  Stone  Lake 
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a  part  of  tho  Minnesota  Rivor.  NoiTnally  Big  Stone  Lake  is  about  8 
feet  l)elow  Lake  Traverse.  The  locality  is  thus  described  bv  Mr. 
Uphani  in  his  monograph  upon  the  glacial  I^ke  Agassiz.  (Jso.  25, 
U.  S.  G(M)1.  Survey.) 

The  oxciivation  (»f  the  valley  oooupied  by  lakes  Traverse  and  Big  Stone  and  the 
Minnesota  Uiver  was  first  explained  in  1868  by  Gen.  (i.  K.  Warren,  who  attribnteil 
it  to  the  outflow  from  thin  ancient  lake.  He  nia<le  a  careful  survey  of  tliis  valley, 
and  hirt  maps  and  descriptions,  with  the  accompanying  discussion  of  geoloj^ic  ques- 
tions, are  most  valuable  contributions  to  sc^ience.  After  his  death,  in  commemora- 
tion of  this  work,  the  glacial  river  that  was  the  outlet  of  Lake  Agassiz  was  named 
River  Warren.     *    *    * 

RIVER  WARREN. 

The  lowest  point  of  the  watershed  dividing  the  great  areafl  that  are  drained,  respec- 
tively, to  Hudson  Ray  and  the  Gulf  of  Mexico  is  l>etween  lakes  Traverse  and  Big  Stone, 
on  the  iK^undary  line  of  Minnesota  and  South  Dakota.  Its  elevation  above  the  oct^n 
is  975  feet.  Here  an  ancient  water  course  ciilled  Browns  V'alley,  ♦  *  *  which 
was  occupie<l  by  the  River  Warren,  outflowing  from  Lake  Agassiz,  is  ennled  in  the 
thick  sheet  of  glacial  drift  to  a  depth  of  100  to  125  feet,  with  a  width  of  alniut  1 J 
miles.  The  tops  of  its  inclosing  l>luns  and  the  general  level  of  the  adjoining  countrj' 
of  un<lulating  or  mcKlerately  rolling  till  are  about  1,100  feet  above  the  sea.  Portions 
of  this  channel  contain  the  long  and  narrow  lakes,  Traverse  and  Big  Stone,  the  for- 
mer outflowing  ])y  the  Bois  des  Sioux  River  and  the  Red  River  of  the  North  to  Lake 
WinnijHJg  and  Hudson  Jiay  and  the  latter  by  the  Minnesota  River  to  the  Mississippi. 
But  this  channel  shows  that  subsequent  to  the  deposition  of  the  drift  a  great  river 
has  flowed  here  across  what  is  now  one  of  the  principal  watersheds  of  tlie  conti- 
nent.    *    *    * 

l^jikes  Traverse  and  Big  Stone  are  from  1  to  IJ  miles  wide,  mainly  occupying  the 
entire  area  between  the  bases  of  the  l)luffs,  which  rise  about  125  feet  al>ove  them. 
Lake  Traverse  is  15  miles  long;  it  is  mostly  Uiss  than  10  feet  deep  and  its  greatest  depth 
probably  drves  not  reach  20  feet.  Big  Stone  Lake  is  26  miles  long,  and  its  greatest  depth 
18  reporte<l  to  l>e  from  15  to  30  feet.  Tlie  fK»rtion  of  the  channel  between  these  lakes 
is  widely  known  as  Browns  Valley.  As  we  stand  upon  the  bluffs  here,  looking  down 
on  these  long  and  narrow  lakes  in  their  trough-like  valley,  which  extends  across  the 
5  niiles  between  them  where  the  basins  of  Hudson  Bay  and  the  Gulf  of  Mexiini 
are  now  divided,  we  have  nearly  the  scene  which  was  presente^l  when  the  melting 
ice  sheet  of  British  America  was  i>ouring  its  floods  along  this  hollow.  Then  the 
entire  extent  of  the  valley  was  doubtless  filled  every  summer  by  a  river  which  cov- 
ered all  the  present  areas  of  flo<xl  plain,  in  many  places  occupying  as  great  width  as 
these  lakes. 

General  Warren  ol.)serve<l  that  Lake  Traverse  is  due  to  partial  silting  up  of  the 
channel  since  the  outflow  from  the  Red  River  Basin  ceased,  the  Minnesota  River  at 
the  south  having  brought  insufli(;ient  alluvium  to  form  a  dam,  while  Big  Stone  Jjike 
is  similarly  referred  to  the  sediment  brought  into  the  valley  just  below  it  by  the 
Whetstone  River. 

T\u\  project  outlined  in  the  two  acts  of  Congress  above  referred  to, 
which  unites  these  lakes  in  reservoirs  for  the  benefit  of  the  Minnesotii 
Kiver,  would  require  a  harrier  at  the  northern  end  of  Lake  Tmverse, 
a  channel  connecting  this  lake  with  Big  Stone,  and  a  Ixarrier  at  tho 
southern  end  of  Big  Stone  Ljike,  with  regulating  works  to  control 
the  flow  of  water  between  the  two  lakes,  from  I^ake  Traverse  into  the 
Bois  d(»s  Sioux  River,  and  from  Big  Stone  Lake  into  the  Minne.sot:i 
Kiver,  and  spillways  for  protection  against  floods. 

I'pon  the  low  divide  between  these  lakes  is  the  town  of  Brown.s 
Valley,  Minn.,  which  is  only  a  few  feet  above  high  water  of  Lake 
Tmverse.  The  general  elevation  of  Browns  Valley  mnges  from  9GS 
to  i)84  feet  above  tide,  a  large  proportion  being  below  974.  Drainage 
northward  being  estopped  by  raising  the  level  of  Lake  Traverse  for  a 
reservoir,  drainage  southward  must  be  provid(Kl,  and  this  Avould  seem 
to  limit  the  permanent  elevation  of  nig  Stone  Lake  to  alK)ut  9(>8. 
Dikes  would  not  protect  the  low  ground  if  this  lake  were  maintained 
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of  iiii|iiti\  ill*:  tli«*  ii:ivi).nitioii  i»ii  tlir  Kni  Ki\«T  of  ilii*  Nurtli.  Miiiiii*- 
Milii."  tlii*  III-*!  \*t  In*  ili'fniyrd  fruin  tlir  ^i-iii'ml  ii|»|in»|ii'iati«»ii  fi»r  ••ur- 

Vr\^.i-li-..  IlKl'lr  J»\    till**  llt't. 

<  Mti-r  'i':iil  l^ikr  i-  (III*  l)i«*(  iiii«l  tin*  liir^^r-t  uf  tli«'  Imi^  **«'rh'<*  of  liiki^s 
ill  wliiili  tin*  K«>i|   Ui\«T  of  ili«'  North,  liH-allv   known  »*.  <Mt«*r  Ttiil 

m 

\i\\r\,  li:i«  it"  <«ii(iri'i'.  Tlir  tiniiniiiri>  um-h  of  tlh*  l:ik«*  i**  iiImhiI  *J\n 
Miii:iii-  Mill*  -.  a  iiiiL'**  pi'o|Nirtioii  of  wliirli  i^  wiitiT  -iirfiic'i*  i»r  **wiiinii. 
'rii«'  uli<*li'  Mi'i-a  I"  a  i5*»<"i  natiinil  lioliiin^'  ^^loitial  ainl  aH>*iii-f««  a  fairly 
iinifoini  iliiw  lit  uatff  In'Ihw  t  Itlrr  Tail  l«iikr  tliirin^  all  M»a-Miii^  of  tin* 
\rar.  Ill  till'  fli-\  -t-a<>on  tlii'*  an*a,  with  tlir  l»:i<*in  of  tin'  Pdii-an  iu«<t 
In'Iow.  i-  till-  main  ^<»iii'<*i>  of  ^n|i|il\  for  tlir  KihI  Kiwr  tloun  toiiniial 
Fvik-'.  whi-ii'  tlif  K<-il  l^iki-  Kivcr  r«iin«'<*  in. 

>ii!\«\  ^  l:i\<'  Ihi'ii  ipailf  a**  i*ontciii|»lali*«|  l»\  tin*  a«*t>alNivr  rrft»rr«'«l 
tti  u[:i|  li\  •lri<l«M^ii*al  oli^«'r\  aljon^  roviTiii^  tin*  |NTi«Ni  from  Ma\ . 
!>!•'.  t«>  Jinii\  !'*•>:'..      iMiriii;;  tlii**  ihtIinI  (lir  a\i-ni^«'  Hiiiiiial   ritn-otf 

lui'*  I n  h'h'mi   **jnmi.inm»,ihio  luliir  fi-ri,  nil  iif  \\|ii«h  mav  In*   n^ntlilv 

im]">iiifi'  li  III  (  Hltv  VnW  l«akt*  aii<l  ailji»iniii^  li-««M'r  lak«--  aiul  |Hin«i<*  liy 
till' I  <>noirii<  n<iii  i>t'  :i  «l  mi  of  niiMii>ra(i«  liri^ht  at  tin*  i»utli*t  t»f  <  Mtcr 
Tar!  kiui-.  I  liiMi- all'  iii>  i'ii;:iinMTin^' ilitliriilliro,  Imt  lln*  f|iii*<.iioii  of 
laii*l  iliiiuL'*"*  i^  :*•  "I  i  iiMi^  oin*.  Tlir  lo\%  laiiil>  lNirti«*riii^  tlii^  laki* 
alMi\i'  I  III-  !•  \i  i  iif  till'  -\\]iiii|»->  ail'  }/ni-^  lainlo  ami  r«*|M'«-inll\  \aliial»lr 
a**  *•■>(  li.  It  i«  *-:ii>L  Ih-i  aiiM*  ^ni****  ran  not  In*  ^rown  with  ii<l\aiita*^i' 
ii|Niii  il.i  !:.j!.i  -iiMih  ^iiilof  tin-  lii^InT  ^niiiinU.  Karnit'r'*i'\i»rr-H  tin' 
opiLii'M  i)i:ii  fill- \aliii*  of  tlii-  ^ni<«-  land  i^  tin*  valiit*  of  tlir  farm 
altai  III  -1  !••  it.  Im*i  :iii*.i*  till'  farm  wonhl  In*  of  litth*  \alni*  without  it.  If 
ihi-  •  Niii'Mit  \ii-\\  -hMiiM  prnail  w  itii  a  jiirv  of  ciiiiih*innatioii.  lanti 
•  latiiiiLi  o  v\<Mill  Ki-  i\i  i'^»i\  I'.  \n  ntfi-ni|i|  on  tin*  imrt  i>f  pri\at<* 
iiitii<-«(-  ill  I  •  lu'iio  lalU  («•  nii<M-  tin-  lr\i-l  of  Ottrr  Tail  l«aki-  aUnit  *J 
fi-1  !  nil!  \vi;ii  ofii-tiihiiio  ••|i|M><.itiiiii,  ami  thi*ilatii  roii**tnirtril  for  thi^ 
|)uij'<-'    v\:i^  iiit-iiMi   •i«'»trii\  i'<l  with  •l\naiiiiti'. 

I  If  (  Vti  I  r:iil  \l\\t  1  ha<>  a  r.ipi'l  fall  from  tin*  hiki-  to  tin*  Hri'i-kiMi- 
iiti'j'  I  l:i!-  '"  I«»w  I fi  'iiH  KalU,  wlnTi"  it  lir*t  lN'roiiir««  iiaiiL'aM**.  At 
|-i!l*>>"  1  :iIU  tip- ii\  i-r  I*  iitili/iil  for  watt-r  |Niwi*r.  It  i*>  a<*^iimi-il  that 
tin-  111:1. :iit:. Ml  t!i<\\  !••  In-  roii(iniiuu<.|\  iiiaiiitaim*«l  for  tlii-*  ami  olln-r 
ii<«i-->  ^  1 1.'  !•  i-i  •i''«>i\iii  natural  tlow  1  l''i-hruai'\ .  1***Ml  1 1"  rtihii- ffi-t 
|N  I  <  •  III..!.  :iiii  t!i:ii  liiiix  till*  •*urplti"  <i\i-i  (hi**  minimum  will  U*  a\ail 
aMi-i<'i  fiii'fji-  iiii  iii^  (III- ^••iiMiii  of  «*u«|H>ii**io!i  of  na\  i;pili«in  Mil  tin* 
Ki  •!  K  '•  •  1  lilt-  iiiiii'tl  •ii-ti-Miiiiinl  h\  tin*  oliM'rxatiorio  of  ihr  la-t 
fiiiii   Mil-  villi.  It    ottirivl.  tri^t*  (hi*,  miniiiiiim  tlow  whilr  fia\  i'^'atimi  it 

"ii-|M  li  it  .j.  .iti.l    :iii    a\i*|-at:i'  thi^^   i»f    :*>•>  rllhir    fi*«-t    |N-r   •M-ii»m|   iluiill^ 
thi    '•   I   >  'II  <•!   ii.i  \  .:;:i(  ii*ii. 

l,*>\\  w.ih  I  .1  (hr  If -i*r\Mir  mii-(  U- that  rlrvation  at  whiih  a  tlow 
of  '.  .**  .  It'll  !i  it  |Mi  -ii  mill  i-*  :io«.iiti-i|.  ami  tin-  htwrriii:^'  uf  (In-  mitlrt 
a-  l:ii  :i-  pi  .1' I  :•  .iMi-  i«  ii«-t-i-*.<i.t!\  to  ri*«iiiri' t  hi«  rli-\  at  ioii  ami  pro\iili* 
(••1  -:•'!. i-.i  t'  ihi- :i\  .iihiMi-  tun  oil  with  tli«*  |i'a«*t  hi'i^ht  of  ilaiii  ami 
'  :i-(  tliiWitL!''  •-!  -^iii  liiiiihliiiu'  laiiiU.  Thr  an-u  of  (  Md-r  Tail  l«:ik«*  in 
'»•  .  I  *  ■  -"i-.i:!  ii):l'  -  .\-  (In-  |tM-l  uf  (In*  wad-r  -iirfaii-  1 1-^--  in  (In* 
pi. .'I...,   i  ii  <•  1 -.  iiit.  nihi  r  lal.i--*  ami  |Miii.l'.  ami  low  iMiniciin;;  lami  an* 

•••  •      pii    i   I.I.I    i  ::(   a  •     liNif    «(:iiji'  al*ii\r  inrail  lnW    Wiltc'l.oi    !'•  fi-ct  I|Ini\«* 

iiMitiial  il I  !   ^  -  i  ••!  (  )((•-!   Tail  i.nki*.  tin*  wat«'r  <«urf»« «-  ha-  an  an'it  of 

aUiiil    J  "*  ""i-ii'i    iii;|i  - 

I  III  ♦.  r  I  .  •  I  '11  •-'i-ii  \i-il  annual  run  oil  I'f  •».'n«i,ooo.-«mi,-,|Ji|,-  f|.«.t 
V  >  li l> .  i  •  •,!. ii •-  .11.  •  |i  \  .il nui  •  •(  w :iti'i  oil!  f:i>  •■  iif  alMiiit  7  fi*i't  alNi\ «•  !ii«*aii 
|ii%\    w.iti  I.    iii'i   III*'   ^liiia^'**  iif   lliM^U    |M'rli:ip"»  .'•   iVrt   alMi\r  iin'aii  l«iw 
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a  part  of  the  Minnesota  Rivor.  Normally  Big  Stone  Lake  is  about  8 
feet  l)elow  Lake  Tmverse.  The  locality  is  thus  descrilxed  bv  Mr. 
Uphani  in  his  monograph  upon  the  glacial  I^ke  Agassiz.  (Jfo.  25, 
U.  S.  Geol.  Survey.) 

Tho  excavation  (»f  the  valley  occiH)ie<l  by  lakes  Traverse  and  Big  Stone  an<i  the 
Minnesota  Uiver  waH  first  explaine<l  in  1868  l)y  Gen.  G.  K.  Warren,  who  attributed 
it  to  the  outflow  from  this  ancient  lake.  He  made  a  cart?fiil  survey  of  tliis  valley, 
and  his  maps  and  descriptions,  with  the  accompanying  discussion  of  {^^eoloj^ic  qiiei»- 
tions,  art*  most  valuable  contrilmtions  to  8<'ience.  Aftt»r  his  death,  in  commemora- 
tion of  this  work,  the  glacial  river  that  was  the  outlet  of  Lake  Agassiz  wan  named 
River  Warren.    *    *    ♦ 

RIVER  WARKEN. 

The  lowest  point  of  the  watershed  dividing  the  great  areas  that  are  draine<i,  respec- 
tively, to  Hudson  Bay  and  the  Gulf  of  Mexico  is  lietween  lakes  Traverse  and  Big  Stone, 
on  the  boundary  line  of  Minnesota  and  South  Dakota.  Its  elevation  al>ove  tlie  <K*eau 
is  975  feet.  Here  an  ancient  water  course  calk»d  Browns  Valley,  ♦  ♦  *  which 
was  occupied  by  the  River  Warren,  outflowing  from  I^ke  Agassiz,  is  ennlecl  in  the 
thick  kiheet  of  glacial  <lrift  to  a  depth  of  100  to  125  feet,  with  a  width  of  alKUit  1} 
miles.  The  tops  of  its  inclosing  ])luffs  an<l  the  general  level  of  the  adjoining  <rountry 
of  undulating  or  nnxlerately  rolling  till  are  al»out  1,100  feet  alK>ve  the  sea.  P<irtioni! 
of  this  channel  contain  the  long  and  narrow  lakes.  Traverse  and  Big  Stone,  the  for- 
mer outflowing  by  the  Bois  des  Sioux  River  and  the  Reil  River  of  the  North  to  I^ke 
Winnii)eg  and  Hudson  Bav  and  the  latter  by  the  Minnesota  River  to  the  Mi88issi|>pi. 
But  this  channel  shows  that  subs<»quent  to  the  de{K)sition  of  the  drift  a  gn»at  river 
has  flowwl  here  across  what  is  now  one  of  the  principal  water8he<ls  of  the  conti- 
nent.   ♦    *    * 

I^ikes  Traverse  and  Big  Stone  are  from  1  to  IJ  miles  wide,  mainly  (X-cupying  the 
entire  an'a  between  the  bases  of  the  ])luffs,  which  rise  alnjut  125  feet  alK)ve  them. 
Lake  Traverse  is  15  miles  long;  it  is  mostly  less  than  10  feet  deep  and  its  greatest  depth 
probably  <lT»es  not  reach  20  feet.  Big  Stone  I^ke  is  26  miles  long,  and  its  greatest  depth 
IS  rei)ortiHl  to  ])e  from  15  to  30  feet.  The  i)orti<m  of  the  channel  between  these  lalceM 
is  widely  known  as  lirowns  Valley.  As  we  stand  upon  the  bluffs  here,  l(K)king<lown 
on  these  long  an<l  narrow  lakes  in  their  trough-like  valley,  which  extends  across  the 
5  miles  In'tween  them  when»  the  l»asins  of  Hudson  Bay  and  the  (lulf  of  Mexico 
are  imw  divided,  we  have  nearly  the  scene  which  was  presiMite<l  when  the  melting 
ice  sheet  of  British  America  was  pouring  its  floods  along  this  hollcjw.  Tlu-n  the 
entire  extt'iit  of  the  vallcv  was  doii})tless  fille<l  cverv  summer  bv  a  river  which  cov- 
ere<l  all  the  present  areas  of  flood  ])lain,  in  many  j)la(!es  occupying  lu^  great  width  as 
these  lakes. 

(general  Warren  ol>servcMl  that  I^ake  Traverse  is  due  to  partial  silting  up  of  the 
channel  since  tlu'  outflow  from  the  RtMl  River  Basin  cease<l,  the  Minne>ota  Kiver  at 
till*  soutli  having  bron;jht  in  suflicient  alluvium  to  form  a  dam,  while  Wm:  Stone  Lake 
is  similarly  referred  to  the  stMliment  brought  into  the  valley  just  Ik'Iuw  it  by  tli»» 
Whetstone  Kiver. 

The  project  outlined  in  the  two  acts  of  Congress  above  referred  to, 
which  unites  th(\se  lakes  in  reservoirs  for  tlu*  l»enelit  of  the  Miiuiesota 
Kiver,  would  nMjuire  a  harritn*  at  the  northern  end  of  Lake  Traverse, 
a  channel  connecting  this  lake  with  Big  Stone,  and  a  harrier  at  the 
southern  end  of  Big  Stone  Like,  with  regulating  works  to  control 
the  How  of  water  between  the  two  lakes,  from  Lake  Traverse  into  the 
Bois  des  Sioux  Kiv(M',  and  from  Big  Stone  Lak(»  into  th(»  MinneM>ta 
l^iver,  and  spillways  for  protection  against  Hoods. 

rpon  the*  low  divich*  In'tween  these  lakes  is  the  town  of  Brown*^ 
Vallev,  Minn.,  which  is  onlv  a  few  feet  alH)ve  hijrh  water  of  Lakt* 
Traverse.  The  gcMieral  elevation  of  Browns  Vallev  ranire>  from  1m;n 
to  1>S4  feet  above  tide,  a  large  prop)rtioii  being  })elow  i*74.  Urainagr 
northward  being  estop|HHl  by  raising  the  level  of  Lake  Traverse  for  a 
reservoir,  drainage  southward  must  1k»  provided,  and  thi*-  would  simmm 
to  limit  the  |HMinanent  elevation  of  Big  Stone  Like  to  al>out  !m;s. 
l>ikes  would  not  protect  the  low  ground  if  this  laki'  were  maiiitaineil 
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III  :iii\  llii/lii'l*  f|i-\:itiiili,  InmmiIhi*  si^i'imp'  WollM  In*  ilirvilJiMi*  lllltl  tlii** 
hiiiil  wiiiilil  (li«'ii  li:i\i*  nil  ilr:iiiiii^n\  I'hi*  niitiinil  IIinmI  <*l«'\iitiiiM  «>(  |ti^ 
Stoitt-  l^il««'  :ip|N':ir^  !••  }i:i\i*  Um-ii  :it  liliir**  ii<«  lii^ll  H<*  ''7.*>.  I»iit  >iii-|i 
nil  :i<'i>iii^  iiiii<*t  li:i\i-  tH'i'ii  nin*  iiii«l  (»f  <.|iiirt  i-i»ntitiiiiiiii'(*.  tliiiii^^li  tli(*y 
u  ill  I  I'l  C:iitil\   K-i  111*. 

Till'  MiiiiK'Mit:!    |ii\«r  i'IiIiTh   Hruwii-  ViiII«*v  iiInhU    1  iiiili*  <>i»iitli  i>f 
L:iki-   Tnr.f  r^i-  iirnl  tluw^  *>iMit}i\\iii i|  :ilN*iit  l**\  Miili*H  In  Hi^  Sttiiir  |«:iki*. 

Ill  I  iiin  •«  ••!  t1 i  I  !m-  I  i\  I  r  ii\  ri'tltiu  -  il-  li;ink?«  u  lirn*  il  riil«'i'o  tin*  \:il 

|i*\,  I  In-  \i:iti-r  i--i:ipiii«/  |i;iillv  iiilti  I«:iki'  Tiiivi-rM*.  Ia^w  W!iliT(»f  tin* 
MiiiiM-^<>l:i  :il  llii«  iNiiiii  li:i<»  nil  f|r\iili«iii  uf  iilKHit  !t^ii.  1111(1  il  fiilU  in 
:ilMtiii  ::«  nnji-'^  !•>  (In*  U*\\  u;iti-r  rli*\ulioii  of  lli^  Sduu'  I^iki*.  alNiiit 
!•••.'.  1 1  ■•'  I  III-  ill  I  III  11-  liiiiii^lit  «lowii  li\  thin  rivor,  lln»  p'o|i»;ri^|H*.ii\. 
iIkiI  I  •■iiotilui*  «  iIh-  |»i-t'^i-iit  ili\  i<i«*  lirti^iTii  lln-  tun  liikr^,  iiml  lli«-  ri\«'r 
i«  «ii!l  :it   ivKiu.      It  iiiiiot  III'  ii'f-k<tiii*(i  with  ill  Hii\  m'Im'Iiii*  for  f-iiiiii«*rt 

iii'j  lii'    !.il>i-< 1   •<liiinM  :i|i|i:iri'iill\   In-    k<-|»t  mil  of   ihr  **rliriiii*.      It 

will  )N  !>i-i  III  .1  ipitiiiiiiii^'  :i  -|ii|H*  of  iiInhiI  .'i  fiM*t  |ii*r  iiiiii*  iiihI  itii  i*l«*- 
\:i:ii>i  III  '•*"■  •  I  iiiiiii-.  uiiiif  tlh'  nutlet  friMii  l«:ikr  'rni\i*r'*«'  iiitiM  U* 
k*  j»'   it  !•  .-t  I"  !•  I  r  liiw»r. 

>iiiii'iil\  !?.<    W  liit-tiihi-  ICivir.  Ill  tilt*  miuiImmhI  of  Mi^  Sihih'  l«iiki\ 

liif  ^'1  ..h-ji^t*  -:i\.  )i:i«   f-lralfi    tlii<«    liiki'    li\    |Ml»lliliif  iu    lirtrilii^  ililti 

till   •  li:iiiiii  1  ••!  llif  nil  ri\  IT  N\  iirrrii  ii«*  II  luirrirr.      It  «*iit«>i>«  llii>  Miiiiii*- 

*>iila   Kl\*l    '••  U*\\    till-  l:iki-  nilfli-l.  Iillt  n\rrt1«»H^  illtn  tilt*  Iliki*  ill  tillli*of 
t!n.  m|         fjki-  tin-   Mitiii  -••i;i.   it   lirili;:^  (lomi  III  -llrll  tillli*«  lill'^fc  t|||iiiiti 
til  •«  nl    lli:iti  ri:il  tiKlii    tiif  l>:ikot:l  IlilU.       I.iki*    till*    MilllirMilii.  tiNi,  il.>< 

tfii  •<:  wafi  I  ••?  iiii-liiiiv:  "iiou  I-  iH*iirl\  nil  iIhti*  i**  «if  it,  tin*  pniirii*^ 
:ill<>f  iliii.'  Iiitl*  <ii*  iMii  '  tliiu.  :iii>l  llii<«  iIinnI  uiit«*r  iiiilM  In*  tut'iird  into 
till-  ii^i  I  \  •-!!  I  >  "if  lln-  \\:ili  1  w  illiniil  till' ili'lritii**  i^  II  troiilih'MMiii* 
|ii<>)'li  III  II  wniil  i  *.•  iiii  ii«'i-i'-<.:ii  V  ti>  put  till*  ri*-i*r\i>ir  liiiiii  In'Iou 
till'  tii>  Kill  'if  fill  \\  lii-t«lniii- :iii>i  tak«*  tilt'  rivi*r  in  n**  it  i<>  ti»  rt*Miiiii*  tin* 

|il t     il  lt:i   IlKlklMi/. 

1 1    i|>|i  :ii'>    tii'iii    li\  >ltnliM^'ii-:il  nliot*rviiti«iii<«   iMiviTiii^  ii   |N'ri<Nt    of 

IiIhh}!  *..  I.I  \t  11^  lii:it  Hi;;  >|ntif  l«ilkt'riin  not  In*  t*\|N'rt«*il  to  liii\i'iiii 
:i\iri-j'    .iii.ii.il  I  III:  nil  cxi  i-i''iiii;:  iiIniuI  I,««i»»jnni.inni  ruliii"   fi-«'t;  il  i«* 

i'*!li.il'  t'.it  l..iki-  I  !:i\  I  |Hi- ||i!i\  liil\t*  iiIm ml  l',*" •»•.«"•«».•" N».  >tonip» 
nt  t'l'-  ^  ■'•  \\\»»  ]:iki^  wmilil  i.'l\i*U  nillL'c  of  IiInuiI  *J  f«*t't  ill  fiirll 
l.lki  .  'til  iiitlll:il  1  XlTi-llli'  l:ili<;t'  iN'twceli  liiH  illlil  llii.'ll  Hlltt*r 
ill.i     I       !l    •     !-   I-   !•:      ^:lM\     I'J    tilt    III     Mi^  MiiMf  I'.h;:{  to  '.•7.'i|  IIIkI    *«    fft'l 

ill    III!   •    <'*T!    !••  !*7.'i.       TlirM-  flt*\:itioii<»  iirt*  not  «|t'liiiilrl\  ii<>i-fr 
taw  III        I  t.t    iwii  l:iki<«   In-Iiimij  tn  till*  i'la<««  lni\  ill}/ II  uat<*i'*>lii'il   uliicli 
*•)>•   N   ^\  il' I    :ik   t'>i;i-iil<>   fmin    :i   fm/fii   oiirfiii-i*   ill  t*arl\    s|iiiiiij  :iii«| 

;ifi«.  -^^   II.    iii\    :ili  ••!   tin    Llli-I    liiilifall.       Ill    tilllt*s   of    IIinmI.  wliilt*   i|is 

i-liii -.'ifi  •  .it  I!  I*  titll  I.I  I  mi  il\  nf  tlii-ir  hatimil  oiitlt*t-,  tlif\  will  roiitain 
at  I'll  iiiiii  M'M'iii  ilii«*«*  liiiii--  tlifii  n\fnip*  iiiiiiiial  run  otf.  riii<« 
lia|i)H  !i     •  "Ix   III  (liH.j   \iar^,  wliirli  nr«*  oriiinarilv  ••f|iHnit«*il   li\   l«>ii;r 

iiili  !  \  i!".    '>!.:    tfii     i! i    i  \|M-i  tatiofi    i-ontroU    tin*    otriiiluif  of   tin* 

ti-iM  ■  I  No  .11  t:tii  i:il  ii|ii-nirii:  in  tin*  liHri'it*i- tiatii  can  ifi^c  u'l *'<>(*''' 
r.i|>i<  ;  •!  '. I  ••  Il  II -jc  tliMii  till- iiatiirHl  t»utlft  |io«M'-ot*«.  KIo«hU  in  tlit* 
ii-i  I  ■.  •  t  »*-!!  ii-i  !••  I  I.I-  -:iiii(-  Ml. -I  In  i:!i'at«*!  Iifii^lit-.  Tin-  i|f\alion 
nt  I:-  :  -!  Ill  .-I  •  \i  •  •  •!  tiiai  of  tin' ^rt-atr-t  kiinwii  tIniNi,  iiiiifx<*  mn 
**liii'i<  :  i'  I  ••lot  uiii'ii  i«  |iin|iiliilni  \ ,  ami  |i|n\i*.iiin  tini^t  In*  niaili* 
Hi   -i>  ;'    I   -)<illu:k\    fill    tlir    fiill   ia|ia«it\    nf    tin-  natnial  oMll«*t. 

I  III  <•   «  ••i!-ili  i.itinfi^.  u  illi  '*aff  allnwaiii  I'   fnrwa\i'  ai  t  inn.  •|i-li'riiiiiii* 
till-  I  II  \  il!i>ii  nf  !t*«l  tnr  till-   riaviT*^-  ilaiii  ami   ''Tt*  f<>r  tin'  Win  >l«'iii'. 
Till-  lit-i^'lil  ):i\i*ii  to  ihi'of  ilaiii->  i«  iniii-li  in  I'xo*'***  «if  tliut  ifi|iiiiiMi 
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for  storage  of  water  that  may  be  usefully  imi)ounded  from  the  water- 
shed of  the  two  lakes  -alK>ut  8,()00,(MM),oiM)  cubic  feet.  A  diveD^ioii  of 
perhaps  as  much  more  from  Otter  Tail  Lake  is  practicable,  and  has 
been  suji^^ested,  making  a  total  of,  say,  (>,()(M),(KM\CMK).  Further  obser- 
vations are  necessary  to  determine  the  quantity  that  can  be  so  diverted 
at  reasonable  cost.  A  diversion  of  water  from  the  Otter  Tail  River  into 
Lake  Tnivt^-se  for  the  l)enelit  of  the  Minnesota  River,  and  indirectly 
the  Mississippi,  would,  perhaps,  be  restricted  to  the  surplus  not 
reiuiired  for  navi^ition  or  other  inunediat'C  use  on  the  Otter  Tail 
and  Red  rivers,  and  not  capiblc  of  stom^e  for  the  benefit  of  the  latter 
rivers  otherwise  than  in  Lake  Traverse.  Both  the  water  so  diverted 
and  the  lake  l)elon^  to  the  Red  River  system,  but  existing*  legishition 
proi>os(»s  the  restoration  of  this  lake  to  the  Mississippi  Ba.sin,  and  sur- 
plus water  which  could  only  be  stored  therein  would  be  taken  from 
the  Red  River  system  and  transferred  with  the  lake.  It  would  be 
necessary  to  taj)  the  Ottc^r  Tail  below  the  junction  of  the  Pelican  River, 
befon*  it  enters  the  Breckenridj^e  Fhits,  and  convey  the  intercepted 
watei*  by  a  feeder  canal  across  Rabi)it  River,  also  intercepted,  to  the 
Mustinka  River,  a  distance  of  alK)ut  24  miles.  Reflating  works  with 
dam  would  l>e  re(juin»d  in  the  Otter  Tail  and  in  R4il>bit  River. 

The  conveyance  of  the  flood  discharge,  occurring  at  irregular  inter- 
vals of  many  years  and  amounting  to  several  thousand  cubic  feet  a 
second,  over  this  distance  ])y  an  artiflcial  river  is  manifestly  out  of  the 
question.  For  the  puii)ose  of  a  tentative  estimate  of  cost,  a  maximum 
now  of  500  cubic  feet  a  second  and  ^x»rmissible  velocity  of  H  feet  i)er 
second  are  assumed  with  a  cross  section  of  canal  ranging  from  2tH>  to 
80<)  sijuare  feet.  The  flow  in  this  channel  would  ceast^  during  the  low- 
water  months  of  July,  August,  Septeml>er,  and  Octoljer  ))ecause  the 
water  would  })e  needed  for  Red  River,  and  during  this  time  the 
obstruction  of  the  channel  by  vegetable  growth  would  l)e  active,  as  in 
th(»  cas(»  of  the  extensive  system  of  di'jiinage  ditches  in  this  jmrt  of 
the  State.  I)iiii!i;^^  the  winter  months  of  Novemlx'r,  December,  Jan- 
uarv,  Februiirv.  and  Mjirch  then*  would  Ik»  litth*  flow  be<'ause  of  i4'e. 
April,  May,  and  June  nuist  furnish  n(»arly  all  the  water  diverted. 
These*  p(M-iods  will  vary  from  year  to  vear,  but  it  is  estimated  that  an 
av(*rage  of  thret*  months'  flow  would  be  available,  not  ex<*eeding 
1,(.MK),(MM),0(H)  cubic  feet  ]MM-  month. 

IauuI  damages  would  Im»  determined  by  the  storage  level  of  water 
impounded  for  navigation,  and  not  ne<*essarily  by  the  heiglit  of  the 
dams.  These  will  not  atl'ect  tlu*  height  of  floods,  which  will  !»e  the 
same  as  at  present  without  the  dams,  provi<led  the  capacity  of  the 
natural  outlet  is  maintained  in  sluices  and  spillway.  tn<»  height  of 
tin*  dam  being  for  the  protivtion  of  the  dam.  and  iu>t  for  the  im|N)und- 
ing  of  the  flocnl.  It  would  even  appear  that  some*  retardation  of  flo<Kl 
discharge  might  Im»  justifiable  without  giving  to  submerged  lands  a 
substantial  basis  for  claim  of  damaire.  It  is  a*»sumed  that  anv  other 
or  gn»ater  servitude  than  that  imj)ose<l  by  nature  u|>on  >u<*h  lands, 
with  aj)preciai>le  injury  therefrom,  is  the  measure  of  damage,  and  up 
to  the  extreme  eli»vation  at  which  water  is  to  Im'  iinpoundtMl  and  held 
for  a  detinite  time,  the  land  submerged  is  dcdicuted  to  public  u--e  with 
measurable  damage  then»froni.  If  for  the  puriM)sc  of  retarding  flood 
discharge  lands  submerged  l)y  natural  causes  were  kept  in  that  con- 
dition a  few  days  longer  without  injury  or  inconvenienct*  theivfroni 
there  is  public  use,  but  hardly  a  measurable  damage.     This  is  a  que*- 
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tilth  til  In*  iIitJiIimI  Ii\  :i  jiirv  nf  i'iin«ii*iiiii:itii»ii  in  tin*  fxi'iil  of  ^iicli  ii>r 
InIiil'  iii:ii|i*  iif  lln--i-  ir^i-i  xnii'..  Il  i".  |NTiili:ii'  tn  llir-f  n'MTvuii*'*. 
wliii  II  111*  iiiiii|iir  ill  ;ii't>\  itliiiL''  '•t«M':i^i'  f«ir  tin*  ii\i'iiii;i-  iiniiinil  run  **\\ 
iiiii|  t:iilifi«j  I"  |>r<>\iili'  f<ii'  :i  tloini.  It  i*>  nnt  i*tin*«it|iTi'«l  in  lli«*  r**ti- 
iHiili'-  liiii-iwlli.  which  :iri-  ]ii'«'<lii-»ti-4|  ii|niii  iIh*  i-iin>ii'niii:iti«iii  i>f  l:iii«i 
fur  till-  -{••niL'i-  <if  till*  :iM'r:i<^'i'  finiiiiul  iiiti  utT.  \%  lii-thiT  fntni  tin'  :iii':i 
trjliutarx  to  thi'-c  \\\**  l:ik«'«  ur  frmn  tlii<*.  nith  tin*  :iiiilitii*h:il  :in  :i 
wliith  •  :iM  Im-  iii.i'ii-  lrii>ui:irv  to  thfin.  Thr  <«liini^r  fi*i'  n:ivi<::iti«»n  i»f 
tlomU  •'•■•  iiiiiii;;:ii  \**u\s,  im'^Tiihir  iiitrr\:iN  i-i»iiii|  |N'rli:i|>N  Im*  jii<*tilli-il 
fiM'  iiM'iiliiitMl  |ir<iti<-ti«tii.  Iiut  iiitt   f<*i'  ti-«*ful  fuiitrihiitiun  «»f  \\iit«T  U^ 

till'   M\  •  !    :lt   I'»v\    -t:i'_'i  -. 

Ai«  im|»"i  l:iiii  •  !•  nnnt  in  th-  |iri»j«'«"t  f«»r  iIii'm*  n'MTVi»ir««.  alfrrtiiij; 
till  •]i(i^ii<iii  lit  l:iii«l  «l:iin:iL'*"*.  i<*  ihi*  Iih':iI  «i*ntinii*nt  in  :i  niinilN-r  uf 
thii*.  iii'j  liiwii*  :um1  ill  \;ilii:iMi'  fiiiniin^  :ii'i*:i-*  Ihinli'i  iiit;  lh«*  liik<*<«. 
"riji-  f.iwi.-.  ..f  ( li  liiii\  illf.  Minn.,  nil  1  ••!'  Uijr  StiMM-.  >.  Ihik..  :in*  un 
iip|Hi  .](••  -i>ii-«  ••!  Mii;  >tiiiii'  L:iki'.  iH'iir  iN  mitii't.  Thi'  laki*  i*«a  ^uininiT 
ri"<"rl.  :iii*l  oiiiiiinti'  \  i^itni-H  «-i»nli  if»uli'  •«>>ini'\\hiil  ti>  lh«*  |irii<*|N*ritv  uf 
till*--*  tfw  ii«  :iiiil  thi-ii  \irinil\.  Il  i^  fi-:iii-il  thai  tin*  hike  !<•  tiryin;^  ii|i. 
aiiil  il  1^  ihiiii'jhl  (ii:il  thf  ili\iT<*ii*ii  **i  <»iiini-  uf  tin*  hfmiuati*!'^  uf  Ki*«l 
Ki\ii  iriN)  lilt-  l:iki*  tliimiL'li  Ijikr  I  ra\  i*i>>i*  u  ill  iirri*«it  tin*  ppN-i*-**, 
kt'i-)i  \U*-  !:ikf  |iri-^i-ntal>li'.  |M'i'niit  liNal  naviL'^ttiuii  ii|Min  it,  :iii<l  inaki* 
il  :illi  .t<  { :\  ••  !•• -iininiiT  \i«itui-.  rin*  |N>u|i|«*  uf  this  \  irinili ,  thru* 
full  .  t'.iM'i  tli>'  iiii|iiiiM-iniiit  lit  na\i<^atiiiii  un  lh«*  Minnr^ilu  Ui\i*r 
thim:  jii  t  III  I  ii-:i(iitn  nl  ii'**«  i'\  •»ir<*  in  Hi;;  >liin<-  Lak«'  aii'i  I«aki*  Ti'ix  itm*. 
aipl  lii>|»  !••  '••-  liiitln-i  U-hi-titi'il  li\  ilif  I'-tahli-liMh  lit  a*  li*:i^t  uf  l«N*al 
ii:i\  ii;  ii  It'll  ImI^iiii  till"  Iwii  laki"*.  Ilii'i  an*  ujum-ijI.  Imwi-M-i .  tu 
aii\  •  •>ii'«i>li  I  i'iji-  irii  ri*:i-i*  in  I  In-  liiL'h  watfi'  i*li'\atn>n  uf  tin-  lakr,  ur  to 
aii\  I  ••ii-i-i'  I  I'iJi-  •iiiiiiiiitliMii  iif  it«.  juH  uatiT  (ii-|illi,  il«'«irinL'  a<«  ni-jrl\ 
an  |H>H-ii>l«  .1  iiiiiii'iin  u:iiir  lf\i'l.  I«anil  ijania^r-  uuiiiij  |iiulialil\  In* 
r\ii->>>\i.  (!ii-  «.  ilin-  iif  Ijii-I  liaxiiM'  iiii-riMiM-ii  \i*r\  r.ipitllv  \%iihin  tin* 
!a»«l  fi  u  \  •  ill  -. 

Wind'  K'l.  k.  >.  h:ik  .  I-  :it  lln'  nurlhrlii  laitli-t  «»f  |jik«*  Ti-HXi'I-m*. 
Uvfi.-l  ((.I-  jiH  tl:i>n  ••!  tin- •i:iin  that  \ii>iilil  In*  r«*i|uiii'<l  fi*r  ii"*i-r\uir 
|iiii)"'-i-  Mil-  I'lWii  uniiM  iiuf  In-  injnriuii-.|y  alli-i  fi'il  li\  ati\  •  han^i* 

uf  !• '.  •  I  iiilKi-  liki.  Ihi(  u.ii.ll  In*  LfTiMtlv  In  tn-tiii'i|.  in  ii'iiinnm  with 
tin-  \  w  lilt!**  '•lit  I'iiiIi'ImivT  il.  ^*\  lln*  iiiijMiiiniliii;.' uf  u:il>-|- ,n  lln-  lakr. 
will!  }i  W'>'il'i  I"  iiiiil  lin-  i«';;iil;iliiiii  uf  lln-  \\*t\\  uf  th*'  M«ii*  •!•■••  >iiiii\ 
:i!i  i  t!..  : .  .  !.iin:ili"!i.  Ii\  ilniinaL'*'.  *»f  ihr  r\li'ii*i\i*  inar-iii-"  :il  lln*  ii«»ith 
»■•  Il  • '.  1  i.f  I.:iki"  i'ljii  I  M'  ill  lln-  \  il  inil\  Iif  lln*  |ui%n.  rill-  *iiiliinrnt 
lit  t<'  |"'>}i|i  ii'iiiini  \\  hill*  |{iM-\  ap|*«-ai'-  I**  f:i\ur  tin-  •  •iii-lrin  tiun 
i>|  •  ''Vfii^.  Iiitl  W'MiM  III- Ihi^f  ill- !••  an\  iliili.iil  lin-iil  i^t  iciliitai  ijiaiii 
a*ji     !  li    'il:'  I'liiin-!-    inniplain    **i    liaikuati'i    finiii   lli«     Imh^   lii*. 

>i.".*  I  i.«  t"Wii  ••!  Wln-iiliin.  Minn  .  ni-ar  l»\.  :i|'|»ii'ln-ii«U  lu--  uf 
Il  i.!«  Willi  *s..,ith  I  >:ikii|.i  KX  •  r  ihi-  liriii;:i-  ami  inaiwax  imw  rru'*"*in;' 
l,:ik>  1  •  i\  >  I -•-  III  .ir  ill!  '*ilt  uf  till  |iiii|Ni«i'il  •lain.  Ii\  tin-  ih-^lrni  Imii 
ill  i!'.  iM  II.-  iif  I  ••!iiiiiiiiiii-:ir h>ii.  rill-  :iii|iii'ln-ii-iuii  i- ijiiuiihIJ*'--, 
-p.!  fit  ii'iifii  ^ii-  •  iin-t  I  in  Ii->1  w  iiiijl  iijiin*  tin'  |i|i-iiit  ru'ii|u:i\. 
Till  It -i.!.  I*  I.f  |t!it\\!io  \  ;illf \  :iri-  i;i-iM-iall\  in  fa\ur"t  lln'  ti'-'T 
\  ••II -.  I  If  ■  ij  I:  ••^■i  •  1 1<  •n  i<  nriii*  !••  rin\  Itiwi'iiii;.' uf  tin*  !i-\iliif  l*:iki* 
If  i\ '  I -•  .   t!    1   :i'\   il-iipjii-f   l»\il    III   •■illnT   hikf    '•ii  iiiii**l\    alfi'ilin'.; 

IIm-  ij'.i  - 1 !'  •!;  .1  n:t'j''  WiMil  I  In-  \  pji><   ''.-U  u|i|ni-<*«|.       |«:iimI  i-  In-M  at 

fi-»n.  ^  ■  i"  ^',  ■  I'i  t  :i' !•  f'ti  f;iMiiini.'  imriNi^i-.  ur  |«i-fiiri-  an>l  fnwn 
h'N  r  \<M  li  <j;  i  it>  ^.  All  uM'i  till-  -I'ltiuii  uf  «i>iiiili\  lainl  i- 
ri-in^'  \M  V   ia|>!  ll\   in  Milinv 
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At  the  outlet  of  Red  Lake  a  lock  and  dam  can  be  constructed,  of 
which  the  cost  is  estimated  at  $270,456. 60,  by  which  the  low- water 
depth  in  Red  Lake  River  can  be  increased  from  2  feet  to  3  feet,  and 
the  present  low-water  depth  in  the  Red  River  of  the  North,  4  feet,  can 
be  maintained  without  ciredging.  As  it  costs  $2,400  per  annum  to 
maintain  the  2  feet  in  the  first-named  stream,  and  $7,500  to  maintain 
the  4-foot  depth  in  the  second  by  dredging,  the  reservoir  at  this  place 
would  seem  to  be  a  good  investment.  It  is  recommended  for  favor- 
able consideration. 

A  dam  can  be  constructed  at  the  outlet  of  Otter  Tail  Lake  at  an 
estimated  cost  of  $58,095,  by  means  of  which  the  low-water  flow  of 
the  Red  River  above  its  junction  with  the  Red  Lake  River  can  be 
increased  from  200  to  400  cubic  feet  per  second.  What  the  present 
depth  is,  and  what  the  increai^ed  depth  would  be,  do  not  appear,  but 
manifestly  they  would,  in  both  cases,  be  small.  There  is  at  present 
no  navigation  upon  this  part  of  the  river.  It  is  obstructed  by  a  great 
number  of  tixea  bridges,  there  being  15  or  20  of  them  below  Fargo 
alone,  besides  a  large  number  between  Fargo  and  Breckenridge.  The 
increase  of  flow  would,  of  course,  be  added  to  the  navigable  part  of 
the  Red  River  below,  but  the  present  necessities  of  that  part  of  the 
stream  will  be  sufficiently  provided  for  by  the  Red  Lake  resen^oir. 
The  proposed  dam  at  Otter  Tail  Lake  is  not  recommended. 

Several  schemes  and  estimates  are  submitted  for  works  at  Big  Stone 
Lake  and  I^ke  Traverse  for  the  improvement  of  the  navigation  of  the 
Minnesota  River.  The  first,  estimated  to  cost  $357,957,  will  store  all 
of  the  average  annual  run-off,  and  will  increase  the  low-wat«r  flow  of 
the  Minnesota  River  about  300  cubic  feet  per  second,  the  present  min- 
imum flow  being  2S0  cubic  feet  per  second.  What  the  present  depth 
is,  and  what  the  increased  depth  would  be,  do  not  appear,  but  mani- 
festly both  would  be  small.  It  is  understood  that  no  navigation  of 
any  kind  now  exists.  The  second  scheme  is  the  same  as  the  farst,  with 
the  addition  of  a  canal  with  lock  between  Lake  Traverse  and  Big  Stone 
Lake,  and  is  estimated  to  cost  $435,266.     The  third  scheme  contem- 

?lates  diverting  into  Lake  Traverse  and  Big  Stone  Lake  from  Otter 
ail  River  a  quantity  of  water  about  equal  to  the  present  average 
annual  run-off  of  those  lakes.  It  is  estimated  to  cost  $1,176,1^72.  It 
would  add  606  cubic  feet  per  second  to  the  low-water  flow  of  the  Min- 
nesota River  and  of  the  Mississippi  at  St.  Paul,  increasing  the  depth 
of  the  latter  about  6  inches.  Its  effect  toward  creating  a  naviga- 
tion in  the  Minnesota,  which  does  not  now  exist,  would  probabh'  be 
inap[)reciable. 

No  one  of  these  schemes  for  reservoirs  at  Big  Stone  Lake  and 
Lake  Traverse  is  to  be  connnended. 

O.  H.  Ernst, 
Cohnd^  Corpn  of  Engineers^ 
Divisioji  Engineer^  Northwest  Divi^n, 

[Fourth  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Septemler  17,  1903. 


bon 
Engii 

By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Mnjoi\  Corjm  of  Engineers* 
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[Fifth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  C.,  January  Jf^  190^, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  river  and  harbor  act  of  June  18,  1902,  provided  for  certain  sur- 
veys, as  follows: 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota:  Continuing  survey  with  a  view 
to  the  construction  of  a  dam  at  the  outlet  of  said  lake;  for  the  purpose  of  improving 
the  navij^ation  on  the  Red  River  of  the  North,  Minnesota. 

Red  Lake  and  Red  Lake  River,  Minnesota:  Continuing  survey  with  a  view  to  the 
construction  of  a  dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improv- 
ing the  navigation  of  the  Red  River  of  the  North  and  the  said  Red  Lake  River, 
Minnesota. 

Big  Stone  Lake  and  Lake  Traverse,  Minnesota  and  South  Dakota:  Continuing  sur- 
vey with  a  view  to  constructing  reservoirs  therein  for  the  improvement  of  the  navi- 
gation of  the  Minnesota  River. 

These  several  subjects  are  intimately  connected,  and  all  of  them  are 
covered  by  the  within  report  of  the  district  oflBcer,  which,  with  the 
indorsement  of  the  division  engineer,  has  been  reviewed  by  the  Board 
of  Engineers  for  Rivers  and  Harbors. 

The  great  cost  of  protection  of  the  Red  River  Valley  against  exces- 
sive floods,  whi(^h  are  infrequent,  forbids  the  undertaking  of  the  control 
of  such  floods,  except  as  it  may  be  incidental  to  a  system  of  reservoirs 
designed  for  the  benefit  of  navigation. 

Otter  Tail  Lake  and  Otter  Tail  River. — ^The  drainage  area  of  the 
lake  is  about  940  square  miles.  This  area  is  the  main  source  of  supply 
during  dry  seasons  for  Red  River  down  to  Grand  Forks,  where  Red  Lake 
River  comes  in.  Allowing  for  a  sufficient  continuous  flow  to  meet  the 
demands  of  riparian  owners  below  the  lake,  there  is  an  available  supply 
from  annual  run-off  of  about  3,000,000,000  cubic  feet.  This  supply  is 
sufficient  to  increase  the  flow  of  Red  River  at  Breckenridge  from  200 
to  400  cubic  foot-seconds.  The  estimate  of  land  damages  is  uncertain. 
Red  River  is  much  obstinicted  by  bridges  in  the  upper  portion,  and  the 
benefit  to  this  section  of  river  to  result  from  the  proposed  improve- 
ment would  not  be  commensurate  with  the  cost. 

Red  Lale  and  Red  Lake  River, — At  present  navigation  on  Red  Lake 
River  is  confined  to  a  se(>tion  between  Thief  River  1  alls  and  Red  Lake, 
a  distance  of  about  100  miles.  On  this  section  and  on  the  lake  8 
steamboats  are  operated.  The  lower  40  miles  of  the  river  is  suscepti- 
ble of  improvement,  but  is  at  present  obstructed  by  a  number  of 
bridges.  These  two  sections  are  separated  by  a  reach  which  can  only 
be  improved  by  locks  and  dams.  A  channel  of  2  feet  in  depth  is  being 
maintained  in  the  navigable  section  by  dredging  at  a  cost  of  J?2,400  per 
annum.  The  portion  of  Red  River  affected  by  the  proposed  improve- 
ment is  below  Grand  Forks,  is  unobstructed  artificially  and  is  at  pres- 
ent navigated  hy  3  steamboats.  A  mean  low- water  depth  of  4  feet  is 
being  maintained  by  dredging  at  a  cost  of  $7,600  annually.  A  lock 
and  dam  can  be  constructed  at  the  outlet  of  Red  Lake  at  an  estimated 
cost  of  $270,451).  00,  by  which  the  low- water  depth  in  Red  Lake  River 
can  be  increased  to  3  feet,  and  the  low- water  depth  of  4  feet  in  the  Red 
River  of  the  North  can  be  maintained  without  dredging.  It  would 
appear  therefore  that  the  proposed  improvement  might  be  expected  to 
effect  a  saving  to  the  United  States  of  about  $9,900  annually.   The  cost 
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of  maintenance  and  operation  for  the  first  t€n  years  at  least  would,  it 
is  thought,  fall  below  $3,500  annually.  Ignoring  incidental  benefits, 
including  the  mitigation  of  floods,  hut  having  in  view  the  superior  and 
more  reliable  channel  that  will  be  provided  b}"  the  work  proposed,  it  is 
believed  that  the  interests  of  navigation  alone  will  experience  advan- 
tages more  than  commensurate  witn  the  cost  of  the  proposed  improve- 
ment. 

Lalce  Traverse  and  Blq  Stmie  LaJce. — These  two  lakes  belong  to  a 
class  having  a  watershed  which  sheds  water  in  torrents  from  a  frozen 
surface  in  the  early  spring,  but  absorbs  nearlv  all  of  the  lat^r  rainfall. 
In  times  of  flood,  while  discharging  at  the  full  capacity  of  their  natural 
outlet^,  they  will  contain  at  one  time  about  three  times  their  average 
annual  run-off.  This  happens  only  in  flood  years,  which  are  ordinarily 
sepai'ated  by  long  intervals;  but  the  flood  expectation  controls  the  struc- 
ture of  the  reservoir.  The  elevation  of  the  dam  must  exceed  that  of  the 
greatest  known  flood  unless  constructed  of  masonry  at  a  cost  which  is 
prohibitory,  and  provision  must  be  made  in  sluices  and  spillway  for 
the  full  capacity  of  the  natural  outlet.  Under  these  circumstances  the 
cost  of  construction  of  reservoirs  in  these  lakes  for  the  benefit  of 
navigation  in  the  Minnesota  River,  estimated  at  $357,957  to$l,l76,Ji72, 
would  not  be  justified  by  the  present  or  prospective  commerce  of  the 
Minnesota  Kiver  nor  by  anv  incidentiil  oenefits  to  be  derived  by  the 
Mississippi  at  its  junction  with  the  Minnesota. 

The  district  officer  in  this  report  has  considered  the  various  sugges- 
tions and  recommendations  heretofore  made,  but  has  construed  the 
act  of  June  13,  1902,  to  require  no  further  recommendations.  The 
tenor  of  the  report,  however,  is  in  harmony  with  the  recommendations 
of  the  division  engineer  and  with  the  conclusions  of  the  Board,  which 
are  as  follows: 

{a)  The  constru(!tion  of  a  dam  with  locks  at  the  outlet  of  Red  Lake 
for  the  purpose  of  improving  the  navigation  of  the  Red  River  of  the 
North  and  the  Red  Lalce  River,  Minnesota,  in  the  manner  outlined  by 
the  district  officer,  at  an  estimated  cost  of  $270,456.60,  is  recommended 
as  desirable. 

{h)  The  construction  of  a  dam  at  the  outlet  of  Otter  Tail  Lake  for 
the  pui'pose  of  improving  the  navigation  on  the  Red  River  of  the 
North  is  not  recommended  as  desirable. 

(c)  The  construction  of  reservoirs  in  Big  Stone  Lake  and  I^ke 
Traverse,  Minnesota  and  South  Dakota,  for  the  improvement  of  the 
navigation  of  the  Minnesota  River  is  not  recommended  as  desirable. 

For  the  Board: 

CiiAS.  J.  Allen, 
Lieut,  CoL^  drrpH  of  Emjineers^ 

Senior  Menihei'  of  the  Board. 
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[  Fifth  liHliir^*ini-iit  ] 

l)4iAKi>  (»K  Knoinkkkh  n>K  KivKRH  AM>  IIakiu>ks« 

1 1  'tiJih  ih  tj  ft  'ti ,   /K   / '. ,  ./#/;#  utin/  i ,  HfffJ^  • 

K4*s|MM'rfiilly  n'tiiriHsi  t«i  tli«»  C'hiof  at  Kii)^iiH'<*rM«  rnih^l  States 
Aniiv. 

Till'  rivi-r  hihI  hiirlM»r  lut  of  .fiiiH*  l.t,  VMi^t^  prttvidrd  fur «*4*rtaiii  Mir- 
VI' V-,  SI**  fi»IIo\v»: 

iMti-r  Vai\  IjiW*' uihI  iMlfrTml  Uivrr,  Minn«'<N>tii:  i^iiiliniiiiii;  Minry  with  u  \i«*« 
til  thi*  i<iii«>iriit-ti<'ii  ••(  .1  ilatii  lit  till*  ttiitli't  itf  NiitI  Uki*:  f«*r  tin-  |».ir|iiif*i*  *4  iiii|>n»\iiiir 
tli«'  DaMkMti'*!!  oil  tlu*  Kill  HiviTiif  ihf  Nnrtli.  MiniHivila. 

K«^l  Uik«*  aiitl  \U**\  \jkki*  Kiwr.  Miiiii«*Mitji.  <*«»ntiiiiiiiiK  i*nrvi»v  with  ii  %'i«*«  t«i  tin* 
oiii-tnit-tiMi)  ff  ;i  «Imiii  %iitli  liH-kf*at  llimiitlft  tif  ^Ai<l  biki*.  ft*r  tin*  tiiir]H«N*i»f  iiii|in»\> 
itik'  til*'  iu\ikMti"it  ••(  tlif  Ki<«l  Uiv«*r  «»(  tlu*  Nnrtli  aiitl  tin*  Miiil  }U'*\  ImVv  ICivit, 

Milih<-«it;i. 

Itik'  MoiM*  Uiki'  nii<t  Ijikr  TrmMTM'.  Miiiii«f«>tA  aimI  Suttli  I>Mkot«  rMntinniii^  Hir- 
\v\  with  n  \  ii'M  !••  «-iiii«tnirtiiii;  h-mtmup*  th<*n*in  fur  th«*  iiii|iniv««tiM*iil  of  tin*  tiji\i- 

|t«tl«>ll  ••(  thi*  Nfltiiii'^itji  KiXiT. 

Tlii-^r  >*«'\i'i*iil  NiilijiMiH  an*  iiitiiimt«*ly  I'oniieotiMl,  and  all  of  tln'tii  an* 
o»\«'rr<l  l»\  till*  uitiiiii  n'lNirt  of  tli«*  iliitrirt  oHicM*r«  whirli«  with  tin* 
iiul«»rM*iii«'tit  of  till*  fii\i>ii>ii  i*iij:iin»i»r.  Im-*  lM*4»n  n*viow<Hl  hy  thi*  lioai^l 
of  Kii^'iiMH*!.*  fur  Kivt'iN  and  HarlNitx. 

Tin*  j:ri*iit  ctK^t  of  |iroti*4'tioii  f»f  the  Ifcsl  River  Valley  affaifi'«t  exce.n- 
f«i\i'  t1<*«Mi«*.  \%hii|iiiri*iiifri*i|iii*iit.  forhids  the  tindertakiii^rof  themiitrol 
of  •«ii«-li  tltMnU.  i'\««*|it  ii?«  it  tiiav  In*  iiieidental  in  anVHteiiiiif  reM*rvoii> 
de?«i^iii*<i  for  tin*  iN'iiriit  of  naviifation. 

nff.r  /.'r//  /,itL  if,$»l  nttrr  hilt  Itn*f'r,  The  draina^  area  of  the 
laki'  in  :ilMitit  tM«i  *Miii}in*  milen.  Thi^  an*a  i^  the  iiiaiti  witin*<*  of  *«iii)ply 
diiriii>:«lrv  •M'aMui-fnr  K«'il  Hivrr  down  to  (i  rand  Fork**,  when*  Ked  l^ike 
Ki\rr  roiiM*.  ill.  Allowing  for  a  Mitfieient  eontintiotiH  flow  to  niiM't  the 
demand**  uf  t  i|mriiin  i>h  tii'r-  Ih*Iow  the  lake,  then*  in  an  availahh*  Hii|i|dv 
fr«>in  iiiinii:d  run  «»tT  nf  alMiut  :i.<MN».iNN»jNMirii!iir  f(*«*t.  This  Mipply  is 
^uttirii'iit  to  iiH-nnM'  the  flow  of  Kisl  Kiver  at  iins-kenridp*  from  2«n) 
t4i  4<*ii  niMr  f«Mi|  MTond**.  Tin*  i*««tiniate  of  laial  dania^***  i*«  iiiM*«*rtain. 
K«hI  Ki\i'r  i**  imi.'holMnirted  liy  hridp***  in  the  iip|M*r  |Mirtion,  and  the 
lN*ni*tit  ti»  tlii«»  *M*i-tiiin  of  rivrr  to  ri*!>«idt  fn»in  the  |in>|NiM*d  improve* 
nieiit  wi»uld  iHit  In*  roinmen**iirate  with  the  i*ost. 

/»•#./  l.'df  .nni  lk>*i  ImI*  litr.r,  At|ireM»nt  navi^tion  on  \Uh\  Ijike 
Uiv«*r  iHiiMitiiii'd  to  a  M'i'-tion  lN*tw«M*n  Thief  Kiver  l*alU  and  K<si  Ijuke, 
a  iii*<tanr«'  <if  alNnit  loo  mile*«.  On  thin  MS'tion  and  on  tin*  Itiki'  ^ 
ixteamlMciio  \\v%*  o|N*nit4*«|.  The  lower  4**  mih**  of  the  ri\i'r  i**  ^•U'M-i'pti- 
lile  of  imi»ri»\i*ini>iit.  htit  i^  at  pnv*<4«nt  olMriirted  l>y  a  niitiilN*r  of 
hridp***.  rh«*«>«*  iHo  *H*«'tion'*  are  *i4*|mnit4s|  \%\  a  reaeli  \iliirh  fan  only 
Im*  inipi-<t\<'il  li\  IiNk**aiMl  dam-.  A  rhanni*l  of  *.'  fis*t  in  d«'pth  i**  In^Iii^ 
mainlaini'd  in  tin*  navipihle  MM'tion  liydnslifin^  at  a  ro«t  of  ^iM<ni  |N*r 
annnm.  Tin-  |»iirtii»n  of  Ki*ii  Kixer  atTis't4srii\  the  pro|MiM*d  improie- 
niriit  i*«  U'Imw  <inirid  Fork*«.  i**  unoli**triirt«*d  artitirially  and  is  at  pn*- 
i*nl  iiax  iLnilt-«l  l»\  .'» -train In iati«.  A  mi*an  low-water  ilepth  of  i  fi*i't  i*« 
lN*ih^^  maiiilaiiifd  l»\  dnsl^in^  at  a  i'<»Ht  of  #7.r><Mi  anniiall\.  A  liH'k 
and  dam  ran  In*  roii<.tni«-t«si  at  the  outlet  of  Kisl  I  jike  at  an  iMiinatiHl 
ro*>t  «if  ^..^<M;.l;.lUl.  )i\  whirli  the  hiw  water  drptli  in  |{i*<l  Ijike  Uivrr 
mil  In*  iiiri-«*]|M*«i  to:;  f«ft,  ainl  thr  Ioh  nater  depth  of  4  fi*et  in  the  Kisl 
Ki\<-!  of  tlir  N«irth  i-an  In*  maintainisi  without  dn*d^in^.  It  would 
ap|M-:ir  tlirrrfiif-i*  that  tin*  prniN ••*«•« |  improveinrnt  nii^'ht  lNM*xpe(*t4Hl  to 
etfrrt  a  -ax  in^  t«>  the  Tnitcsi  Mate-  of  aUitit  l^'.i.tMhi  annually.    The  i^nt 
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1  can  funiish  you  with  a  pamphlet  Hettinj^  out  the  whole  matter  in  a  clear  and  con- 
cise manner. 

I  have,  aa  the  secretary  of  the  association,  devoted  much  time  "to  this  work,  have 
been  in  correspondence  and  consultation  with  Government  engineers,  United  States 
Senators,  Representatives,  and  national  committeemen.  It  was  directly  the  result  of 
our  efforts  that  the  three  clauses  above  described  were  introduced  in  the  river  and 
harbor  bill. 

Now  we  are  advised  bv  persons  in  high  authority  that,  in  order  to  have  our  project 
carried  out  in  anything  like  the  manner  for  which  we  have  labore<l  for  the  last  two 
or  three  years,  it  is  a<lvisable  to  call  your  attention  to  the  matter  bv  extensive 
petitions  and  resolutions,  and  that  they  be  strong.  It  seems  to  me  that  if  the  whole 
matter  be  stated  plainly  you  would  give  us  reasonable  attention  and  that  our  work 
would  l)e  accomplishe<l  just  as  well.  It  is  a  fact  that  by  devoting  sufficient  time  we 
can  furnish  petitions  and  resolutions  of  the  very  strongest  character  from  nearly  the 
whole  jK'ople  residing  in  the  Red  River  Valley  and  from  nearly  all  the  influential 
politicians  and  Government  officials  in  the  three  States  mentioned,  namely,  Minne- 
sota, North  and  South  Dakota.  Senator  Knute  Nelson,  Senator  Hahsbrough, 
Senator  McCumber,  Senator  Kittredge  are  all  familiar  with  our  project  and  I  believe 
will  take  pleasure  in  furnishing  any  information  necessary  on  the  subject. 

I  take  the  liberty  to  inclose  a  pamphlet  which  explains  the  matter  quite  fully.     I 
shall  be  grc^atly  pleased  to  hear  from  you  upon  the  subject  if  you  can  possibly  find 
the  time  to  give  us  any  attention  whatever.    Thanking  you  in  advance,  I  am, 
Very  truly  yours, 

Secretary  Tri-Statk  Drainage  Association, 

Minnesota,  North  and  South  Dakota. 

Hon.  Elihu  Root, 

Secretary  of  War. 


memorial   of  the    TRI-STATE    l)RAINA(iK   association    of    MINNESOTA   AND   NORTH    AND 

SOUTH    DAKOTA. 


Immediately  following  the  flood  which  occurre<l  in  1897,  statistics  of  the  damages 
were  collected  by  the  Hon.  J.  L.  Cashel,  of  Grafton,  N.  Dak.     Senator  Cashel  says: 

**The  length  of  the  territory  in  the  Tnited  States  bordering  on  the  Red  River  of 
the  North  from  the  foot  of  Lake  Traverse  to  the  international  l)oundary  line,  and 
from  the  foot  of  Red  I^ke  to  Grand  Forks,  bordering  on  Red  Lake  River  is  about 
2Ii5  miles.  The  average  width  of  the  overflow  on  the  west  side  of  the  Red  River  and 
the  south  side  of  Red  l^ke  River  is  2J  miles,  and  on  the  east  side  of  the  Red  River 
and  the  north  side  of  Red  l^ke  River  it  is  4i  miles,  making  a  total  width  of  7  miles. 

"  In  the  lower  valley,  to  my  own  knowledge,  the  flood  was  12  miles  wide,  but  I 
make  a  conservative  estimate  for  the  whole  distance  of  7  miles,  a  total  area  of  1,(>45 
square  miles,  which  is  1,052,800  square  acres  of  land  overflowed.  Assuming  for  con- 
venience of  illustration  that  all  of  these  lands  were  sown  to  wheat,  and  that  under 
ordinary  conditions  they  wouM  yield  15  bushels  per  acre,  there  would  be  10,1)91,000 
bushels*  which,  at  50  cents  per  bushel,  would  be  worth  $5,495,500. 

**From  my  own  experience,  on  summer-falloweil  land  and  other  lands  in  good 
state  of  cultivation,  the  yield  was  reducetl  alx»ut  two-thirds  <luring  the  season  of  the 
flooil,  caused  by  lands  l)cing  wet,  packed,  bake<l,  and  a  deposit  of  foul  and  noxious 
weeds.  I  place  the  loss  at  50  per  cent  of  above  amount,  or  7J  bushels  j>er  at*rc, 
which  is  equivalent  to  $2,747,750  on  grain  alone.  It  reciuired  the  same  lalwr  and 
exi^ense  for  plowing,  seeding,  seed,  cutting,  and  al)out  the  same  in  threshing  for 
half  a  crop  that  it  would  for  an  average  one. 

''The  yield  for  at  least  two  years  following  was  materially  reiluced,  cause<l  bv  the 
condition  the  land  was  left  in  ^fter  the  flood,  including  the  continued  growth  of  foul 
wee<ls.  I  place  the  rcnluction  in  the  yield  \\w  second  year  at  15  per  cent,  and  the 
third  year  at  10  \wx  cent,  making  a  total  of  25  ])cr  rent  loss  for  th*»  second  and  third 
years,  which  is  equal  to  $1,373,K75.  The  loss  for  the  three  seasons  on  grain  alone 
would  be  $4,121,625.  Allow  10  i>er  cent  saveil  from  threshing  and  hauling,  equal  to 
$412,102,  there  wouKl  1k»  a  net  loss  on  grain  alone  by  one  flo(»d  of  $3,709,463. 

"The  lands  overflowed,  with  the  danger  of  recurrence  of  the  same  at  anytime, 
are  re<luced  in  value  on  an  average  of  $2.50  i>er  acre,  or  $2,632,000. 


"The  loss  to  personal  property,  buildings,  live  st^>ck,  feed,  machinery,  etc.,  to  say 
nothing  of  the  tlanger  to  human  lives,  will  easily  aggregate  $500  to  the  square  mile. 
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including  tlie  loss  to  cities  and  the  country,  making  $822,500.     The  loss,  then,  for 
one  flood  will  sum  up  as  follows: 

Loss  to  crops $3,709,403 

Loss  in  personal  property 822, 500 

Depreciation  in  land  values 2, 632, 000 

Total 7,163,963 

"This  does  not  include  the  inconvenience,  hardships,  danger,  and  ex{)enses  to 
settlers  in  moving,  caring  for  their  stock  and  other  chattels,  nor  the  spread  of  nox- 
ious weeds  to  the  adjacent  lands." 

INDIVIDUAL    LOSSES. 

The  Hon.  George  A.  McCrea,  cashier  First  National  Bank,  of  Drayton,  N.  Dak., 
who  was  mayor  of  Drayton  in  1897,  has  furnislied  the  following  detailed  statement 
of  losses  an(l  casualties  sustained  by  the  farming  community  surrounding  Drayton. 
Mr.  McCrea  has  resided  at  Drayton  for  the  past  twenty-three  years;  was  chairman  of 
the  relief  committee  in  1897;  had  charge  of  the  distribution  of  the  United  States 
Goveniment  funds,  so  that  he  had  personal  knowledge  of  the  situation: 

"The  city  of  Drayton  is  situated  about  halfway  between  Grand  Forks,  N.  Dak., 
and  the  United  States  boundary  on  the  north.    *    *    * 

"The  foregoing  is  only  a  partial  list  of  losses  sustained  by  farmers  in  the  country 
tributary  to  Drayton  and  Bowesmont.  The  above-described  condition  of  affairs  existed 
along  the  river  from  Grand  Forks  to  Winnii)eg,  in  Manitoba,  Canada.  In  many 
instances  stock  was  saved  by  l>eing  driven  off  after  the  water  had  risen  to  consider- 
able height.  The  storm  was  excepticmally  bad  on  Easter  Sunday,  the  wind,  blowing 
a  terrific  gale,  raised  the  water  about  2  feet  on  the  level,  the  waves  dashing  many  feet 
high.  Immediately  after  the  storm  on  Easter  Sunday  the  Red  River  Navigation 
Company  furnished  our  committee  one  of  their  steamers.  It  traveled  over  the  coun- 
try from  Grand  Forks  to  Pembina,  the  northern  boundary  of  the  United  States,  fur- 
nishing the  needy  with  provisions  and  rescuing  many  families  and  a  large  amoimt  of 
live  stock  from  drowning.  The  Senators  ana  Representatives  from  our  State  were 
appealed  to,  and  by  their  efforts  the  Government  responded  in  a  liberal  manner. 

"After  a  lapse  of  four  years  it  is  impossible  for  me  to  recall  all  of  the  details.  At  the 
time  of  the  flooil  it  seemed  that  the  future  of  the  Red  River  Valley  depended  on  there 
being  some  means  adopte<i  to  prevent  floods.  The  fact  of  the  land  oeing  subject  to 
overflow  has  prevented  the  construction  of  substantial  buildings." 

City  of  Fabgo,  ExEcimvE  Office, 

Fargo f  N.  Dak.,  November  19,  190 J. 
Dr.  R.  C.  Kei^ey,  White  Rock,  JS.  Dak. 

Dear  Sir:  In  reply  to  your  favor  of  the  16th  instant,  inquiring  what  were  the 
results  of  the  overflow  of  the  Red  River  of  the  North  in  April,  1897,  I  beg  to  say: 
That  in  the  city  of  Fargo  we  ha<l  nearly  2  miles  of  paved  streets  destroyed.  Our  sewers 
were  undermined  to  such  an  extent  tliat  many  of  them  had  to  be  taken  up  and  relaid. 
Many  buildings  were  car^ncd  away  by  the  water  and  hundreds  damaged.  The  cost 
to  the  city  in  rcpaving  an<l  reconstruction  of  eewers  was  about  $20,000.  The  individ- 
ual losses  would  be  hard  to  determine;  it  would  run  into  a  large  sum.  The  country 
from  here  southwest  and  north,  in  North  Dakota,  was  one  vast  lake  as  far  north  as 
the  international  boundary  and  l>eyond.  The  same  may  be  said  about  the  condition 
of  the  land  on  the  Minnesota  side  of  the  river.  During  the  extreme  high  water  I  was 
not  out  of  the  city,  having  all  and  more  than  I  coula  attend  to  here,  but  from  con- 
versations I  have  had  with  reliable  men  who  live  in  all  directions  from  here  I  am 
satisfied  that  the  loss  in  North  Dakota  alone  amounted  to  millions  of  dollars.  Had 
the  water  been  even  5  feet  lower  than  it  was,  no  damage  to  amount  to  anything  would 
have  resulted. 

If  Congress  saw  fit  to  assiKt  us,  as  recommended  by  the  engineers  of  the  United 

States  Army,  we  would  in  the  future  l)e  relieved  of  nmch  of  the  loss  and  anxiety.    I 

un<lerstand  that  the  engineers  estimate  that  they  could  hold  back  from  15  to  20  per 

cent  of  the  water.     If  that  can  be  done  the  question  of  future  damage  would  be  small. 

Yours,  truly, 

J.  A.  Johnson, 
Mayor  of  Fargo  from  1896  to  the  present  time. 
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I  can  furnish  you  with  a  pamphlet  Betting  out  the  whole  matter  in  a  clear  and  con- 
cine  manner. 

I  have,  &»  the  secretary  of  the  association,  devoted  much  time  'to  thin  work,  I^ive 
been  in  corresp<>nd(^n(^e  and  consultation  with  Government  engineers.  United  States 
Senator**,  Representatives,  and  national  committeemen.  ItwaHdinH^lythe  remit  "f 
our  efforts  that  the  three  clausc»s  al)ove  described  were  introduced  in  the  river  and 
harlwr  bill. 

Now  we  are  a<ivised  by  persons  in  high  authority  that,  in  order  to  have  our  proj^ti 
carried  out  in  anything  like  the  manner  for  which  we  have  laborc»d  for  the  Iai<t  tiro 
or  three  years,  it  is  advisable  to  call  vour  att^^ntion  to  the  matter  b^  ext4*n!*i\e 
petitions  and  resolutions,  and  that  theyl)e  strong.  It  seems  to  me  that  if  the  whok* 
matter  Ikj  stateil  plainly  you  would  give  us  reasonable  attention  and  that  our  work 
would  l)e  a(Tonn^>lishe<l  just  as  well.  It  is  a  fact  that  by  devoting  Huffi<*ient  time  we 
can  furnish  i)etitions  and  rt»solutions  of  the  very  strongest  chara<*ter  from  nearly  the 
whole  i)eople  resi<ling  in  the  Re<l  River  Valley  and  from  nearly  all  the  intiiiential 
politicians  and  Government  officials  in  the  three  States  mentioned,  namely,  Minne- 
sota, North  and  South  Dakota.  Senator  Knute  Nelson,  Senator  Hah(4bn>ugh, 
Senator  McCuml^er,  St»nator  Kittred^e  are  all  familiar  with  our  project  and  I  believe 
will  take  i>leaMure  in  furnishing  any  information  necessary  on  the  subject. 

I  take  the  lil)erty  to  inclose  a  pamphlet  which  explains  the  matter  quite  fully.    I 
shall  bt»  greatly  please<l  to  hear  from  you  upon  the  subject  if  you  can  pfxvnbly  find 
the  time  to  give  us  any  attention  whatever.     Thanking  you  in  advance,  I  am, ' 
Very  truly  yours, 

SbCRBTAKV  TrI-StATE  DrAINAOR  ^VaSOCIATION, 

Minnesota,  North  and  South  Dakota. 
Hon.  Eli  II  u  Root, 

Secretary  of  War, 


MEMORIAL  OP  TUB    TRI-STATE    DRAINAfiE   ASS<M:IATI0N    OF    MINNESOTA    AND   NORTH    AND 

SOITTH    DAKOTA. 


Immediately  following  the  flood  which  occurred  in  1897,  statistics  of  the  dainages 
were  collettteif  by  the  Hon.  J.  L.  Cashel,  of  (Jrafton,  X.  Dak.    Senator  Cashel  shvs: 

"The  length  of  the  territory'  in  the  I'nite*!  States  l)onlering  on  the  Retl  River  of 
the  North  from  the  foot  of  1  jike  Traverne  to  thi»  international  lM-»un<lary  b'ne,  ami 
from  the  foot  of  Hed  I^ikc  to  <  tnin<l  Forks,  l)or(lering  on  Ked  l^ke  River  is  alMiut 
2.So  miles.  The  average  width  of  the  overflow  on  the  west  side  of  the  R***!  River  an«l 
the  snuth  side  of  Red  l-iike  River  is  2}  miles,  and  on  the  east  side  of  the  Re*l  River 
and  the  north  side  of  Red  l^ike  River  it  is  4A  miles,  making  a  tntal  wi«lth  of  7  miles-. 

"In  the  lower  valley,  to  my  own  kn<»wh»dge.  the  ihunl  was  12  miles  wiile,  but  f 
inak(»  a  conservative  estimate  f«)r  the  whole  distance  of  7  miles,  a  total  area  of  I.iV4.> 
sijnare  miles,  \vhi«'h  is  l,or>2,H(M)  s<|nare  acres  of  lan<l  overHo\ve<l.  .\ssuniini;  for  run- 
venieiice  of  illiistrati(»n  that  all  of  these  lands  were  sown  to  wheat,  and  that  uiiiKt 
onlinary  con<liti<»ns  they  would  yiehl  ir>  bnslu'ls  {ht  acre,  there  would  In*  h»,i»*M,<KW 
bushels,  which,  at  r>()  cents  per  hushel,  wouhl  1k'  w<»rth  .ii'>,4!*r\.')<X). 

"From  my  own  e\|K'rien<'e,  on  suninier-fallowt^l  land  and  other  lands  in  it'mnI 
state  »)f  <'ultivation,  the  vieM  was  nnlucnl  alH>ut  two-thirds  durinir  tlu'  S4'asi»n  ••!  the 
ihxxl.  caused  by  Unuls  Iw-ing  wet,  pa<*ke<l,  l«ike<l,  and  a  «h'|M»>it  tif  ft)ul  and  iioxi>ius 
weeds.  1  place  the  loss  at  •'>()  i»er  cent  of  alwjve  amount,  or  7A  busheN  |ht  ain-. 
whi<'h  is  ecjuivalent  to  >;2,7-17,7.'>()  on  grain  alone.  It  re<iuire«l  the  same  lain. r  and 
ex|H*nse  for  pl<>wing,  HM'ding,  stH^I,  <-utting,  and  al>out  the  kxuh*  m  thn^shimr  hT 
half  a  crop  that  it  wouM  for  an  aveni^e  one. 

•*The  yicM  for  at  least  two  years  following  was  materially  riMhiced.  »-iiu-4m1  l.y  the 
condition  the  land  was  left  in  after  the  fhMNl.  induilini;  the  coiititiued  gn>wth  oi'  f(»i:l 
WiH'tls.  I  pla<*etlu'  mlu«'tion  in  the  yield  the  H'corul  vear  jit  1^  per  ct  nt,  and  t\.%* 
third  year  at  10  jmt  cent,  making  a  ti>tal  of  'J.")  pt-r  c»«nt  [o->j  f.ir  tin*  s.'<'«»nd  and  thinl 
years,  which  is  e«|ual  to  ?^l..*i7.S,s7r>.  The  loss  for  the  thn*e  senMiiis  on  L'niin  altiiu* 
would  be  :?*.121.»l*jr>.  Allow  10  jkt  cent  save<l  from  thre^hiuL;  and  hauliiiir.  t-^pial  to 
$412, HiL\  there  would  1m'  a  net  loss  «  n  u'niin  alone  by  one  IIo<Hi  of  s.;.7<>*».  I»^". 

•*  The  land'J  overflow eil,  with  the  danirer  of  recurn-inM*  of  the  Mini*-  mT  any  tiiiH'. 
an*  riMluced  in  value  on  an  avenivre  of  j;2.">0  jht  acre,  or  $'2,»i^>2.<H)«». 


IK 


••Tla*  l«»ss  to  personal  pn>|H'rty,  biiildintrs.  live  .-t«Kk,  feed,  inarhiut  ty.  eti-..  t-.  ^ay 
)thing  of  the  «lanirer  to  hiunan  lives,  will  e;u»ily  aggn-gate  *.'>(H>  to  th«*  ^M|uare  iniU*. 
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Appendix  C. 

memorandum  of  river  and  harbor  legislation  pertaining  to  the  survey  and 
resurvey  op  red  lake  and  red  lake  river,  otter  tail  lake  and  otter  tail 
river,  and  big  stone  lake  and  lake  traverse,  with  a  view  to  the  construc- 
tion   of    reservoirs    for   the   improvement  of  navigation,  and    op   reports 

THEREON. 

RIVER   AND   HARBOR   ACT   OF  SEPTEMBER   19,  1890. 

Sfx'.  17.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
examinations  or  surveys,  or  both,  to  be  ma<le  and  the  estimated  cost  of  improvement 
to  \ye  submitted  at  the  following  localities,  to  wit: 

• 

Red  River  and  tributaries  above  Fereus  Falls  and  Crookston,  and  of  Big  Stone  Lake, 
with  a  view  to  improving  navigation  tnereon  by  the  erectioja  of  suitable  dams,  or  by 
such  other  means  as  may  be  deemed  best,  together  with  an  estimate  of  the  cost. 

(See  H.  Doc.  No.  127, 52d  CJong.,  Ist  sess. ;  Annual  Report  Chief  of  Engineers  for  1892, 
R.  2,  p.  1853. ) 

RIVER   AND    HARBOR    ACT   OF   AUGUST    18,  1894. 

Sec.  10.  That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary  exam- 
inations to  be  made  at  the  following  localities,  to  wit:    *    *    * 
Big  Stone  Lake,  with  a  view  to  construction  of  reserx'oirs. 

******* 

Red  Lake  River,  with  the  view  of  improving  Red  I^ake  River  from  Thief  River 
Falls  U)  the  Red  Lake. 

(See  H.  Doc.  No.  256,  53d  Cong.,  3d  sess.;  Annual  Report  Chief  of  Engineers  for 
1895,  Pt.  3,  p.  2208. ) 

RIVER   AND   HARBOR   ACT  OP  JUNE  3,  1896. 

Sec.  8.  That  the  Secretary  of  War  is  hereby  directed  to  cause  preliminary  exam- 
inations to  bii  made  at  the  following  localities,  to  wit:    *    ♦    * 

Otter  Tail  Lake  and  Otter  Tail  River,  with  a  view  to  the  construction  of  a  dam  at 
the  outlet  of  said  lake,  for  the  purpose  of  improving  the  navigation  of  the  Red  River 
of  the  North. 

Red  Lake  and  Red  Lake  River,  with  a  view  to  the  construction  of  a  dam  with 
locks  at  the  outlet  of  said  lake,  for  the  purpose  of  improving  the  navigation  of  the 
Re<l  River  of  the  North  and  naid  Red  Lake  River.    *    *    * 

Sec.  9.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
surveys  to  be  made  and'tne  cost  of  improvement  to  be  estimated  at  the  following 
localitieH,  to  wit: 

*  *  *  *  *  *  * 

Big  Stone  I^ke  and  Lake  Traverse,  with  a  view  to  the  construction  of  reservoirs, 
in  accordance  with  the  report  of  Maj.  W.  A.  Jones,  of  the  Engineer  Corps  of  the 
United  States  Army,  dated  January  16, 1895. 

(See  H.  Docs.  Nos.  325  and  306,  54th  Cong.,  2d  sess.;  Annual  Report  Chief  of 
Engineers  for  1897,  Pt.  3,  pp.  2172-2173;  H.  Doc.  No.  134,  55th  Cong.,  2d  sess.; 
Annual  Report  Chief  of  Engineers  for  1898,  R.  3,  p.  1835.) 

RIVER   AND   HARBOR   ACT  OF   MARCH   3,  1899. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
ill  Conaresat  assernbledj  That  the  following  sums  of  money  be,  and  are  hereby,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to 
be  immediately  available,  and  to  be  expended  under  the  direction  of  the  Secretary 
of  War  and  the  supervision  of  the  Chief  of  Engineers,  for  the  construction,  comple- 
tion, repair,  and  preservation  of  the  public  works  hereinafter  named:    *    *    * 

For  making  a  survey  of  Red  I^ke  and  Red  Lake  River,  Minnesota,  with  a  view  to 
the  construction  of  a  dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpose  of 
improving  the  navigation  of  the  Red  River  of  the  North  and  said  Red  Lake  River, 
Minnesota,  and  oytimating  the  cost  of  said  improvement,  five  thousand  dollars. 

For  making  a  survey  of  Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota,  with  a 
view  to  tlui  construction  of  a  dam  at  the  outlet  of  sai<l  lake,  for  the  purpose  of 
inij)roving  the  navigation  on  the  Red  River  of  the  North,  Minnesota,  and  estimating 
the  cost  of  said  improvement,  three  thousand  dollars. 
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For  making  a  further  survey  of  Big  Stone  I^ke  and  Lake  Traverse,  Minnesota  and 
South  Dakota,  with  a  view  to  construct  reservoirs  therein  for  the  improvement  of  the 
navigation  of  the  Minnesota  River,  and  an  estimate  of  the  cost  of  such  improvements, 
five  thousand  dollars. 

(See  H.  Docs.  Nos.  671,  672,  and  675,  56th  Cong.,  1st  sees.;  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  I^.  4,  pp.  2828  to  2836,  inclusive.) 

KIVER    AND    HARBOR   ACT   OF  JUNE   13,    1902. 

Sec.  14.  That  the  S<»cretary  of  War  is  herehy  directed  to  cause  preluninary  exam- 
inations or  survevs  io  be  ma5e  at  the  loi»alities  named  in  this  section  as  liereinafter 
provided.  In  all  canes,  unless  a  survey  or  estimate  is  herein  expressly  directetl,  a 
preliminary  examination  shall  first  be  made,  which  shall  embrace  infonuation  CH>n- 
cerning  the  commercial  importance,  present  and  prospective,  of  the  river  or  harlior 
mentioned,  and  a  report  as  to  the  advisability  of  its  improvement.  Whenever  such 
preliminar}'  examination  has  been  made,  in  case  such  improvement  is  not  deemed 
advisable,  no  survey  thereof  or  estimate  therefor  shall  be  made  without  the  direction 
of  Congress;  but  in  case  the  report  shall  \)e  to  the  effect  that  such  river  or  harbor  is 
worthy  of  improvement  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to 
cause  surveys  to  be  made  and  the  cost  of  improving  such  river  or  harbor  to  be  esti- 
mated and  to  be  reported  to  Congress:  Provided^  That  in  all  cases  preliminary  exam- 
inations, as  well  as  surveys,  provided  for  in  this  act  shall  be  examined  and  revieweil 
by  the  board  provided  for  in  section  three  of  this  act,  to  wit:    *    *    * 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota:  Continuing  sur\-ey  with  a  view 
to  the  construction  of  a  dam  at  the  outlet  of  said  lake,  for  the  purpose  of  imi>rovinp 
the  navigation  on  the  Red  River  of  the  North,  Minnesota. 

Red  Lake  and  Red  I^ke  River,  Minnesota:  Continuing  survey  with  a  view  to 
the  construction  of  a  dam  with  locks  at  the  outlet  of  said  lake,  for  the  purpofse  of 
improving  the  navigation  of  the  Red  River  of  the  North  and  said  Red  Lake  River, 
Minnesota. 

Big  Stone  Lake  and  Lake  Traverse,  Minnesota  and  South  Dakota:  C-outiniiing 
survey  with  a  view  to  constructing  reservoirs  therein  for  the  improvement  of  the 
navi^tion  of  the  Minnesota  River. 

(See  Annual  Report  of  the  Chief  of  Engineers  for  1902,  Pt.  2,  pp.  1683. 1684, 1685.) 


Z  g. 

GAUGING  MISSISSIPPI  RIVER  AT  OR  NEAR  ST.-  PAUL,  MINNESOTA. 

The  approved  project  and  report  of  progress  of  the  work  will  be 
found  in  the  Report  of  the  Chief  of  Engineers  for  1904,  Part  1,  page  430. 

Ninety-eight  dollars  and  sixty-seven  cents  of  the  allotment  of  $500, 
made  April  18, 1903,  was  expen(Jed  in  keeping  the  record  of  the  gauges 
])etween  Lock  and  Dam  No.  2  and  the  mouth  of  the  Minnesota  River 
when  the  stage  of  the  river  was  such  as  to  make  additional  data 
necessjiry. 

Money  statement, 

July  1 ,  1903,  balance  unexpended  (allotUnl  April  18,  1903) $500. 00 

June  30,  1904,  amount  expendeil  durinj;  fiscal  year 98.  67 

Balance  returned  to  Tre^wury 401. 33 


Snmiium/  of  ejcjHindUures  during  fimtd  year  ending  June  :i6y  1904. 

Supplit^ $7.35 

ServiccH 91. 32 


Total 98.67 
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ABSTRACT  OP  ALLOTMENTS. 


For  fiscal  vear  ending  June  30 — 

1889/. $900.00 

1890 600.00 

1891 900.00 

1892 900.00 

1898 500.00 

1894 1 500.00 

1890 500.00 

iSlHi 500.00 

1897 600.00 


For  fiscal  year  ending  June  30 — 

1898 $500.00 

1900 500.00 

1903 500.00 

1904 500.00 

Total  allotted 7,800.00 

Returned  to  Treasury 1, 481. 27 

Total  expendeil 6, 318.  73 
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For  making  a  further  surv^ey  of  Big  Stone  Lake  and  Lake  Traverse,  Minnesota  and 
South  Dakota,  with  a  view  to  construct  reservoirs  therein  for  the  improvement  of  tht* 
navigation  of  the  >Iinnepota  River,  and  an  estimate  of  the  cost  of  eucn  improvementH, 
five  thousand  dollars. 

(See  H.  Docs.  Nos.  671,  672,  and  675,  56th  Cong.,  1st  sees.;  Annual  ReiH>rt  of  the 
Chief  of  Engineers  for  1900,  l^t.  4,  pp.  2828  to  2^36,  inclusive.) 

KIVRR    AND    HARBOR   ACT  OP  JUNK   13,    1902. 

Sec.  14.  That  the  Secretary  of  War  is  hereby  directed  to  cause  j)reliminarj'  cxain- 
inations  or  Hurveys  to  1)0  made  at  the  lo(*alitie8  named  in  this  section  as  hereinufti-r 
provided.  In  all  cases,  unless  a  survey  or  estimate  is  herein  expressly  diret-te*!.  a 
preliminary  examination  shall  first  be  made,  which  shall  embrace  infoniiation  om- 
cerning  the  conunercial  importance,  present  and  prospective,  oi  the  river  or  harUtr 
mentioned,  and  a  reiwrt  as  to  the  advisability  of  ita  improvement.  Whenever  Huch 
preliminary  examination  has  been  made,  in  case  such  improvement  ia  notdeemetl 
advisable,  no  survey  thereof  or  estimate  therefor  shall  Ix)  made  without  the  direction 
of  Congress;  but  in  case  the  rei>ort  shall  l>e  to  the  effect  that  such  river  or  harbor  is 
worthy  of  improvement  the  Secretary  of  W^ar  is  hereby  directed,  at  his  discretion,  t«> 
cause  Kurv(\vs  to  be  made  and  the  cost  of  improving  such  river  or  harbor  to  be  esti- 
mated and  to  Ik?  reported  to  Congress:  /Votwd,  That  in  all  cases  preliminary  exam- 
inations, as  well  as  surveys,  provided  for  in  this  act  shall  Ix?  exammed  and  reviewe«l 
by  the  board  provi<leiI  for  in  section  three  of  this  act,  to  wit:    ♦    ♦    ♦ 

Otter  Tail  Lake  and  Otter  Tail  River,  Minnesota:  Continuing  surN-ey  with  a  view 
to  the  (construction  of  a  dam  at  the  outlet  of  said  lake,  for  the  pur|)o«e  of  impmving 
the  navigation  on  the  lie<l  River  of  the  North,  Minnesota. 

Red  Lake  and  Red  Lake  River,  Minm^ota:  Continuing  gur\'ev  with  a  view  to 
the  construction  of  a  dam  with  l<K^ks  at  the  outlet  of  said  lake,  for  the  purp^Mte  of 
improving  the  navigati<m  of  the  Rt»d  River  of  the  North  and  said  Red  T^ke  Kiver. 
Minnesota. 

Big  Stone  l^ke  and  Lake  Traverst*,  Minnesota  and  South  Dakota:  (Vmtinuing 
survey  with  a  view  to  constructing  n^servoirs  then»in  for  the  improvement  of  the 
navigation  of  the  Minnt^sota  River. 

(See  Annual  Report  of  the  Chief  of  Engineers  for  1902,  Pt.  2,  pp.  1683, 1684,  l(i85. ) 


Z  g. 

cjAroixc;  MISSISSIPPI  kivkk  at  ok  near  st.  patl,  Minnesota. 

The  approved  pn>ject  jind  ro|)ort  of  projj^ress  of  the  work  will  \k^ 
found  in  the  Re])ortof  th<'  Chief  of  Ent^iiH'ers  forllM)4,  Part  1.  pa«^e  4:><». 

Ninetv-ei<rlit  dollars  and  sixtv-seven  cents  of  the  allotment  of  S.'hhi 
made  April  is,  liM)3,  was  (»x|HMi(le(l  in  keej)injr  the  record  of  the  jrJ^upvs 
between  Lock  and  Dam  No.  2  and  the  mouth  of  th<»  Minnesota  River 
when   the  statue  of  the   river  was  such  as  to  make  additional   data 
ntH'cssarv. 

July  1.  VMY,\,  halance  unex|H*nde<l  (allottt'd  April  IS,  VMVX) $.'>oo.  ()|) 

June  .'»(),  MMM.  amount  exiH'nde<l  durinir  lis<*al  v«'ar '»s.  fi7 

r»alaiue  ri'tunuMl  tn  Trfa?-urv |oi.  ;l*; 


r« .  .».» 


Snnuiuini  itf  t'J'iH'wlitttrt*  ilurimj  jiKt^il  t/mr  nulhuj  Jin,r  .l(t,   l:*tii. 

Supplies 

SiTN  ices iM  .  :iL* 

Total ♦.i.s.  f)7 


APPENDIX  A  A. 


IMPROVEMENT  OF  THE  MISSOURI  RIVER  AND  OF  OSAGE  AND 

GASCONADE  RIVERS,  MISSOURI. 


REPORT  OF  MAJ.  IT.  M.  CHITTENDEN,  CORPS  OF  ENGINEERS,  OFFICER 
/iV  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Migsouri  River. 

2.  Osage  River,  Missouri  and  Kansas. 


3.  Gasconade  River,  Missouri. 


EXAMINATIONS. 


i.  Kaw  (Kansas)  River,  Kansas. 


5.  Missouri  River^  mouth  to  Sioux  City, 
Iowa,  including  sections  at  and  near 
Hermann,  West  Glasgow,  Wilhoite 
Bend,  Lexington,  and  St.  Joseph, 
Missouri. 


HARBOR   LINES. 


6.  Missouri  River  at  St.  Joseph,  Missouri. 


United  States  Engineer  Office, 

Siouir  City^  Lnoa^  July  W,  1904,. 

General:  I  have  the  honor  to  submit  herewith  my  annual  reports 
upon  the  improvement  of  the  Missouri,  Osage,  and  Crasconade  rivers 
for  the  fiscal  year  ending  June  30,  1904. 

»  «  »  *  *  «  • 

Very  respectfully, 

H.  M.  Chittenden, 
Major y  Corps  of  Eiigineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  S.  A 
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A  A  I. 

IMPROVEMENT  OF  MISSOURI  RIVER. 

A  condensed  history  of  the  Government  work  on  the  Missouri  River 
will  ))e  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
page  405. 

LOWER   RIVER. 

Owing  to  the  small  balance  available  from  the  last  appropriation 
(act  of  June  13,  1902)  work  during  the  vear  has  been  limited  to  main- 
tenance and  repairs.  The  most  considerable  work  done  at  any  one 
Sint  was  the  protection,  with  shoit  dikes,  of  4,500  feet  of  bank  near 
lamois,  Mo.,  which  had  been  uncovered  and  exposed  to  the  action  of 
the  river  bv  the  destruction  of  the  Chamois  bank  head.  The  total  cost 
of  the  work  was  $15,138.26,  of  which  about  20  per  cent  was  borne  by 
private  parties. 

Snagging  operations  were  carried  on  during  a  portion  of  the  season 
by  the  snag  boat  James  B,  McPhermn, 

For  detailed  information  upon  the  operations  for  the  3^ear,  see  report 
by  Assistant  Engineer  W.  R.  De  Witt. 

During  the  great  flood  of  1903,  which  caused  so  much  destruction  in 
the  vicinity  of  Kansas  City,  Mo.,  and  Kans.,  the  Government  fleet 
was  used  as  far  as  pmcticable  to  assist  sufferers  and  remove  wreckage, 
but  it  was  not  found  that  very  much  could  be  done. 

Harbor  lines  were  established  .fanuary  5,  1904,  for  the  city  of  St. 
Joseph,  Mo.  A  Board  of  Engineers  was  appointed  by  Special  Orders, 
No.  39,  OflBce  Chief  of  Engineers,  October  31,  1903,  to  consider  the 
subject  of  harbor  lines  for  Kansas  City,  Mo.,  and  to  report  upon  flood 
conditions  at  the  mouth  of  the  Kaw.  The  harbor  lines  recommended 
by  the  Board  are  now  under  considei*ation  by  the  War  Department 
and  approval  of  them  is  expected  at  an  early  date.  The  report  of  the 
Board  upon  flood  conditions  and  obstructions  in  the  Kaw  River  was 
published  as  Senate  Document  No.  160,  Fift^^-eighth  Congress,  seconp 
session. 

Preliminary  examinations  required  by  act  of  June  13,  1902,  were 
made  at  Hermann,  West  Glasgow,  Wilhoite  Bend,  Lexington,  and 
St.  Joseph,  and  reports  thereon  were  published  as  House  Document 
No.  441,  Fifty-eignth  Congress,  second  session. 

The  several  bridges  in  the  lower  Missouri  district,  including  the 
Osage  and  Gasconade  rivers,  which  have  been  or  are  being  constructed 
under  the  supervision  of  this  oflBce,  have  recently  been  inspected,  and 
the  following  are  hereby  reported  as  completed  with  reasonable  con- 
formity to  the  acts  of  Congress  under  which  they  were  built: 

Missouri  River: 

Burlington  and  Missouri  River  Railroad  bridge  at  Plattsmouth,  Nebr. 

St.  Joseph  and  Grand  Island  Railroad  bridge  at  St.  Joseph,  Mo. 

Klec'tric  railway  bridge  at  St.  Charles,  Mo. 
Gasconade  River: 

St.  Louis,  Kansas  City  and  Colorado  Railroad  bridge,  Gascondy,  Mo. 

Wagon  bridge  at  Rollins  Ferry,  Mo. 
Osage  River: 

St.  Louis,  Kansas  City  and  Colorado  Railroad  bridge,  Hoecker,  Mo. 

Kansas  City,  Osceola  and  Southern  Railroa<l  bridge,  Osceola,  Mo. 
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The  commerce  of  the  lower  river  shows  a  falling  oflf  this  year  as 
compared  with  last.  No  regular  packet  plied  on  the  river  during  the 
year.  In  spite,  however,  of  the  continuea  decline  of  commercial  boat- 
ing, public  sentiment  along  the  river,  particularly  from  Kansas  City 
down,  is  very  strong  that  the  river  should  be  and  will  be  utilized  for 
freight  purposes  between  these  two  points.  The  influence  of  the  river 
upon  freight  rates  is  fully  recognized  by  the  business  men  of  St.  Louis 
and  Kansas  City,  and  it  is  not  apparent  why  a  profitable  trade  is  not 
being  carried  on  over  this  stretch  of  the  river.  Last  season  the  rail- 
roads could  not,  or  at  least  did  not,  handle  freight  between  these  points 
with  satisfactory  promptness  or  regularity,  owing  mainly  to  the  great 
volume  of  traffic,  and  a  good  line  of  packets  could  not  have  failed  to 
do  a  business  profitable  alike  to  itself  and  the  public.  It  is  believed 
that  if  such  a  line  were  organized  on  a  conservative  basis,  with  boats 
built  for  existing  conditions  on  the  river  as  ameliorated  by  the  removal 
of  snags  and  by  a  moderate  amount  of  sluicing  or  dredging  at  the  sev- 
eral ''crossings,"  it  would  become  a  permanent  feature  of  the  com- 
mercial business  between  these  two  important  centers. 

Attention  is  invited  to  the  accompanying  statement  from  the  Conx- 
mercial  Club,  of  Kansas  City,  which  is  believed  to  be  of  sufficient 
importance  to  justify  printing  as  a  part  of  this  report. 

UPPER  RIVER. 

By  project  approved  August  1,  1902,  the  appropriation  for  work 
on  the  upper  river  ($100,000)  was  allotted  as  lollows,  to  cover  two 
seasons'  operations: 

For  snagging $16,000 

Work  at  Bismarck,  N.  Dak 4,000 

Work  at  Pierre,  S.  Dak 12,000 

Work  at  Yankton,  S.  Dak 15,000 

Work  at  Elkpoint,  S.  Dak 13,000 

Work  at  Sioux  City,  both  banks 20, 000 

Balance  unprovided  for 20, 000 

The  only  operations  besides  snagging  during  the  season  of  1903 
consisted  in  repair  work  at  Pierre,  Elkpoint,  and  Sioux  City,  Iowa, 
and  the  extension  of  Dike  No.  7,  at  YanKtofi,  a  distance  of  1,020  feet. 

Snagging  was  carried  on  from  July  3  to  November  21,  1903,  by 
snagboat  Mandan, 

For  details  of  the  season's  operations  see  report  of  Mr.  E.  D.  Vincent, 
United  States  assistant  engineer. 

BANK  PROTECTION. 

• 

During  the  past  year  about  30  petitions  have  been  sent  to  this  office, 
either  directly  or  by  reference  from  the  Chief  of  Engineers,  asking 
for  protection  from  the  ravages  of  the  river.  The  condition  of  things 
in  this  respect  along  the  lower  river  is  probablv  more  serious  than 
is  goneniUy  understood,  and  while  relief  from  it  is  not  a  matter 
which  by  itself  is  recognized  as  a  legitimate  purpose  of  appropria- 
tions for  improving  rivers  and  harbors,  still  wherever  improvement 
work  can  be  so  planned  that,  without  any  sacrifice  of  its  efficiency  in 
improving  the  navigable  cliannel,  it  may  also  be  utilized  to  save  prop- 
erty from  destruction,  the  consideration  of  protection  ought  to  be 
given  due  weight.     The  history  of  the  improvement  of  the  river  shows 
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A  A  I. 

IMPROVEMENT  OF  MISSOURI  RIVER. 

A  condensed  history  of  the  Government  work  on  the  Missouri  River 
will  1)0  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
page  405. 

LOWER  RIVER. 

Owing  to  the  small  balance  available  from  the  last  appropriation 
(act  of  June  18,  11H)2)  work  during  the  year  has  been  limited  to  main- 
tenance and  repairs.  The  most  considerable  work  done  at  any  one 
point  was  the  protection,  with  short  dikes,  of  4,500  feet  of  bank  near 
Chamois,  Mo.,  which  had  l)een  uncovered  and  exposed  to  the  action  of 
the  river  bv  the  destruction  of  the  Chamois  bank  head.  The  total  cost 
of  the  work  was  $15,138.26,  of  which  about  20  per  cent  was  borne  bv 
private  parties. 

Snagging  operations  were  carried  on  during  a  portion  of  the  season 
by  the  snag  boat  James  B.  McPher8(m, 

For  detailed  information  upon  the  operations  for  the  year,  see  report 
by  Assistant  Engineer  W.  R.  De  Witt. 

During  the  great  flood  of  1903,  which  caused  so  much  destruction  in 
the  vicinity  of  Kansas  City,  Mo.,  and  Kans.,  the  Government  fleet 
was  used  as  far  as  piucticable  to  assist  sufferers  and  remove  wreckage, 
but  it  was  not  found  that  very  much  could  be  done. 

Harbor  lines  were  established  January  5,  1904,  for  the  city  of  St. 
Joseph,  Mo.  A  Board  of  Engineers  was  appointed  by  Special  Orders, 
No.  39,  Office  Chief  of  Engineers,  October  31,  1903,  to  consider  the 
8u})ject  of  harbor  lines  for  Kansas  City,  Mo.,  and  to  report  upon  flood 
conditions  at  the  mouth  of  the  Kaw.  The  harbor  lines  recommendiHl 
by  tlio  Board  are  now  under  consideration  by  the  War  Department 
and  approval  of  tlu^n  is  expected  at  an  early  date.  The  reix)rt  of  the 
Board  upon  flood  conditions  and  obstructions  in  the  Kaw  River  was 
pu})lished  as  Senate  Document  No.  100,  Fifty-eighth  Congress,  seconp 
session. 

Preliminiiry  examinations  re(juired  by  act  of  June  13,  li*02,  were 
made  at  Ilernmnn,  West  (ilasgow,  Wilhoite  Bend,  Lexington,  and 
St.  Joseph,  and  reports  thereon  were  pul)lished  as  House  Document 
No.  441,  Fifty -eighth  Congress,  second  session. 

The  several  bridtres  in  the  lower  Missouri  district,  including  the 
Osage  and  (lasconade  rivers,  which  have  l)een  or  are  luMng  constructed 
under  the  supervision  of  this  office,  liave  recently  been  insjKH't(»il,  and 
the  following  are  herel)v  reported  as  complet(*d  with  reasonable  con- 
formity to  the  acts  of  Congress  under  which  they  were  built: 

Missouri  Hiver: 

l^urlinjrton  and  Mij»8ouri  River  liailroad  britljreat  I  Mat  turnout  li,  Nebr. 

St.  JoM'ph  and  (irand  Island  Kailnuid  bri«l^rt'  at  St.  .bjst'ph.  Mo. 

Kkftrii'  railway  bridjre  at  St.  Charlos,  Mn. 
(laiH'oiiadt*  Uivvr: 

St.  houis,  Kan8as  City  an<i  Colora<lo  liailmad  bridjrc,  <iasi'niidy,  Mn. 

Wajxoii  bridjre  at  Kollins  Ferry,  M<». 
Osa^ro  River: 

St.  Ix>uis,  Kansas  City  and  Ct)lora«l<»  Railroad  brid^^^  Ibns-ker,  Mo. 

KansHfl  City,  Osceola  and  Southern  Railr(.md  bridjre.  ()s<iM»la,  Mo. 
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The  rommonM*  of  tlio  lowrr  rivor  nhows  a  fHllinf;  off  thU  3*ear  nn 
r(>iii|mnHi  wiili  last.  No  n*^iiliir  |Mirki*t  t>li«Hl  on  tlio  rivor  during'  tli<» 
your.  Ill  Hpito,  hourv«*r«  of  tin*  c*ontiiiu<*<l  (l(M*litM*  of  <*oiniiH*rriitl  iMitit- 
in^^  pii'»li<*  M^ntiiiHMit  nli>n^  tli<*  rivrr,  imrticnilHrly  from  KHiiMLH(*ity 
down,  i*«  v«*ry  !«(roii^  tlmt  iIh*  rivrr  >IioiiI<1  In*  Hiid  will  In*  utili/<Hl  for 
fn*i};lil  |Mir|Ni'M**«  U'twron  thrM*  two  noiiit^*.  Tho  iiifliinifo  of  tliorivi>r 
ti|M»ii  frri^'^lit  nitrn  in  fully  nM*<i^ni/.«Ml  liy  th«»  l>ll^ilH^*•*i  iimmi  of  St.  I^»iiis 
iiikI  KtiiiMtH  ('it\.  aiiti  it  is  not  ni)|wn*nt  why  ii  protitnlilc  tni<lr  in  not 
Immm^t  iiirriril  nn  «»v«'r  tlii?*  Mretrfi  of  tin*  riviT.  IjiM  M*a.M»n  tin*  niil- 
nmiln  (MMild  not,  or  at  h^HJ^t  tiid  not«  Immih*  fri*i^lit  lK'tw«»4'n  tliCM*  |Miints 
with  "^iitiHfHctory  prompt nt***H  or  n*^tilurity«  owin^'  mainly  to  tin*  ^ri*iit 
yolunii'  of  tnitiii*,  and  a  ^(mn|  lino  of  |mrkrt.H  c^ould  in>t  )mv«*  faih^l  to 
do  a  lMi-*inr*<H  nrolitjilih*  alikt*  to  itM*lf  and  tin*  pulilir.  It  i^  lMdii*y<*<l 
that  if  >tirh  :i  liiii*  wrn*  orpini/iMl  on  a  r«infM*rvaliyi*  Ini**!^,  with  Invkis 
huilt  f«>r  «*\i*otin^'  ron<lition-(»n  tin*  rivi*ra*«aiin*li(»rat<M|  l>y  tin*  n*moval 
of  •»ii:i</H  ami  li\  a  nnHlfrnti*  nmonnt  of  *»lnirin^  c»r  dn*<l^in|f  at  th«*  *«4*y- 
••nd  "tTM'.Hifi^r^/*  it  \iould  iNTonn-  a  |M*rman<*nt  fi*atiin*  of  tin*  c'om- 
nn'nial  lMi^iiii'-«»  U'tur«Mi  tln-M»  two  im|M»r1ant  <'<*nti*r?«. 

Att«*ntion  i«*  itivit<*«l  to  tin*  an*<»in|>Hnyini;  stHti*nn*nt  fn>in  tht*  (\>m- 
menial  (*liil»,  of  Kan^-  (*ity«  whn*h  \y*  lN*lii*y«*<i  t4i  In*  of  **nfitfi4*nt 
im|M)rtan(r  to  ju-^tify  printing  a*«  a  |mrt  of  thiM  rp|Nirt. 

I'l'I'KU    K1\KU. 

Ik  proj«H*t  approved  Aii);u**t  l«  lt*(»2,  tho  HptinYprint ion  for  work 
on  tilt'  iip|NT  ri\er  fli^l<Ni,<MNo  wa^  aUott^-d  a**  foUow^  to  rover  two 
S4»a'»<ni'»'  o|M»nitii»n-: 

y^^r  -iLitT-jiiik' f  Irt.UW^ 

\y..rl  ii!  l;i.iii.iri  k.  N    Ihik 4.«Hi> 

\\..rk  III  Ti.  r»i.  >    I>»k I2.««»l 

\V..rk  ut  ^ank!..||.  >    I>dk. LVUMI 

\y..rk  «t  I  lk|-.ii.l.  >    iKik l.l.lOl 

Work  «!  *»p.M\  <  it>.  U.lli  »i*iik»                                          •jn.liWI 

lUl.iiii  •*  nii|ir>*\  i<li**M<>r                                                                               ....  lIl.tlMl 

Til*-  oiil\  o|M'nition^  lN*«*ide«*  **na^'i;in^  during  the  M^itMin  of  lt*«K't 
ei»n^i'«t«'d  111  re|mir  \%i»rk  at  l'it>rre.  Klk|N»int«  and  Sioux  (*ity.  Iowa, 
and  till'  r\ii-ii<*iiiit  of  Pike  No.  7.  at  Yanktoh,  a  di*«tan«*<*  of  l«o*Ji»  f<*<*t. 

Siiiif^iiiL'  ua-  rarrit**!  on  fmm  July  .'i  to  N'ovemlirr  :fl,  \*Mi\\,  Ky 
j»n:it5lH  1:1!    \l*it,i!.t >t, 

l'i>i  •  li'taiUt if  the '•i*itM>n*-(»|N*nitionH •.!*«»  n*|N>rt  of  Mr.  K.  IK  Vin<vnt, 
Inited  >tati*-  a'«<«i**tant  enifim^T 

\\K\K    I'lUvTft'JTIfiS. 

I>iinnj;  th«-  ytiA  \ear  alM»ut  '*•»  |M»tition**  haye  Iw-en  *i^nt  to  thi*^  o(!i«i». 
rithri  diM'itU  «tr  i»\  i«'f«Te!irr  fn»m  the  Chief  of  Kn);iiM*i*n«.  a-kin^; 
fot  piiitii  tiofi  fr«»m  the  ni\a|:e«of  th«'  ri\er.  The  eonditionof  things 
in  tin-  if<.|M-«i  alontr  the  loner  ri\er  i-  pndmhlx  mon*  *M>r ion x  than 
i<»  ^i-iM't  .ll\  iiiid«>r'«iiNM|.  mill  uhili'  n'lirf  from  it  i«  n«>t  a  matti*r 
nhiili  l»\  if-tlf  i-  ri*eo^iii/ed  a«  a  h^^iiimate  pur|M»M*  of  appn>pria- 
tii»ti<<  («•!  iiiipro\inL'  ri\«'r<»and  harUir**,  r*till  wheri*yer  imnroyement 
Work  « :iii  In*  -o  iilaniMil  that,  \iithout  nnv  ^arritiiv  of  it.<«  eili«*ien<*v  in 
iniprox  \\\)i  the  navipiMe  <'haiin«'l.  it  may  al*<o  In^  utilixi*<I  to  Nive  pmp- 
ert\  from  th***trurtion,  the  eon <*ide ration  f»f  pn>t«*rtion  ou^ht  t4>  In* 
inyeu  ilui*  weight.    Tho  bUtory  uf  tho  tinpruyoiuont  of  tbo  riyor  shown 
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it  is  important  to  fair  up  the  ri^ht  shore  line  for  5,000  feet  above. 
It  is  expcct€fd  that  if  this  work  is  done  the  Northern  Pacific  Railroad 
will  enlarge  the  river  section  under  their  bridge  so  as  to  lesson  the 
danger  from  ice  gorges. 

Money  Htatement, 

UPPER   RIVER. 

July  1,  1903,  l)alance  unexpended «|59,649. 12 

Amount  allotU^d  iroiw  appropriation  for  mainteuanct^  of  river  and  har- 
bor improvement,  act  of  June  13,  1902,  and  April  28,  1904 2, 000. t)0 

Received  from  other  sources *  351 .  46 


62, 000. 58 
June  30,  1904,  amount  expended  during  lineal  year: 

For  works  of  improvement $12, 125. 60 

For  maintenance  of  improvement 88, 105. 19 

36, 705. 61 


July  1,  1904,  balance  unexpended 25, 294. 97 

July  1,  1904,  outstanding  liabilities 1, 496. 67 

July  1,  1904,  balance  available 23,798.30 


LOWER    RIVER. 


July  1,  1903,  balance  unexpended ^86, 194. 96 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 

l)or  improvement,  act  of  June  13,  1902,  and  April  28, 1904 50,000.00 

Received  from  other  sources c  729. 41 


136.924.37 

June  J^,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $12, 125. 60 

For  maintenance  of  improvement 51 ,  399. 58 


July  1,  1904,  balance  unexpended 73, 399. 19 

July  1,  1904,  outstanding  liabilities 1,  467.  47 

July  1,  1904,  balance  available 71, 931.  72 


ENTIRE   RIVER. 


Amount  (estimated )  required  for  completion  of  existing  pnnect Indefinite. 

Amount  that  can  be  i)rofitablv  expended  in  fiscal  vear  ending  June 
30,  190(i,  in  addition  to  the  oalance  unexpended  July  1,  l^KM: 

For  works  of  improvement $1,602,000.00 

For  snagging 50,000.00 

For  maintenance  of  improvement 724, 000. 00 


Submitteil  in  compliance  with  reiiuirements  of  smulry  civil  ac^t  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harlM>r  act  of  1899. 


2, 376, 000. 00 


«  Reduced  $129,  1>alance  of  act  of  Septeml)er  19,  1890,  covered  into  enrplus  fund. 
^  Received  from  saleofcondemne<l  property,  $342.16,  and  from  refundment,  $9.30. 
<*Mis<«llaneou8  receipts  from  sale  ol  property  and  material,  $694.02;  from  refund- 
ment, $16.04;  and  from  urgent  deficiency  act  of  February  18, 1904,  $19.35. 


APPENDIX   A  A — REPORT   OF  MAJOR   CHITTENDEN. 


2305 


APPROPRIATIONS  AND   ALLOTMENTS,    EXCLUSIVE  OP  THOSE    FOR  SNAGGING,    FOR    IMPROV- 
ING UPPER  MISSOURI  RIVER. 


Act  of — 

August  14, 1876 $20, 000. 00 

June  18, 1878 42,500.00 

March  3,  1879 60,000.00 

June  14,  1880 43,000.00 

March  3,  1881 66,000.00 

August  2,  1882 0115, 000. 00 

July  5, 1884 140,000.00 

Augusts,  1886 60,000.00 

August  11,  1888 200,000.00 

February  22,  1890  ....  &300, 000. 00 

July  13,  1892 <^150,000.00 

August  18,  1894 110, 000. 00 

March  2,  1895 40,000.00 

June3,  1896 235,000.00 


Act  of— 

March  3,  1899 $205,000.00 

June  13,  1902 100,000.00 

Allotted  by  Secretary  of 
War  from  act  of  June  13, 
1902 2,000.00 


Total  appropriatioDs 
and  allotments...  1,888,500.00 
Received  from  sale  of  con- 
demned property 342. 16 

Received  from  refundment .  9. 30 


Total 1,888,851.46 


In  addition  to  the  above  amounts  about  $60,000  from  the  appropriations  for  the 
survey  of  the  river  from  Fort  Benton  to  the  mouth  was  spent  on  the  part  abQve 
Sioux  City. 

APPROPRIATIONS   FOR   IMPROVING    UPPER  MISSOURI   RIVER  BY   SNAGGING. 

Allotments  ma<le  from  appropriations  of  1890  and  1892  for  improvement 

of  upper  Missouri  River $193, 073. 53 

Act  of — 

March  3.  1893 50,000.00 

August  18,  1894 50,000.00 

June  3, 1896 50,000.00 

March  3,  1899 50,000.00 

Total 393,073.53 

APPROPRIATIONS    AND    ALLOTMENTS    FOR    IMPROVING    MISSOURI    RIVER    FROM    MOUTH    TO 

SIOUX   CITY,  IOWA. 

Act  of — 

July  5,  1884 $640,000.00 

Augusta,  1886 375,000.00 

August  11,  1888 1, 000,  (XK).  00 

Februarv  22,  1890 75,000.00 

September  19,  1890 800,000.00 

July  13,  1892 600,000.00 

March  3,  1893 700,000.00 

August  18,  1894 700,000.00 

March  2,  1895 710,000.00 

June3,  1896 300,000.00 

June4,  1897 300,000.00 

July  1,  1898 300,000.00 

January  5,  1899 100,000.00 

March  3,  1899  (river  and  harbor) 100,000.00 

March  3,  1899  (sundry  civil) 200,000.00 

June  6,  1900  ( sundry  civil) 250,000.00 

June  13,  1902 175,000.00 

Allotted  by  Secretary  of  War  from  act  of  April  28,  1904.  50, 000. 00 

Total  specific  appropriations $7,375,000.00 

a$2,832.42  of  this  transferred  to  work  below  Sioux  City. 
^$192,912  of  this  afterwards  allotted  to  snagging. 
^$163.51  of  this  afterwards  allotted  to  snagguig. 
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Balance  from  former  appropriations: 

Act  of  August  2f  1882,  applied  to  works  above  Sioux 
City,  Iowa $4,000.00 

Survey  of  Missouri  River  from  mouth  to  Fort  Ben- 
ton   8,844.39 

Act  of  August  5,  1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1, 982. 80 

Total  balances $14,827.19 

Refunded  on  account  of  overpayments,  etc 3, 469. 13 

Received  from  transfer  of  materials 3, 322. 71 

Received  from  transfer  of  surplus  property 7, 556. 15 

Received  from  uivent  deficiency  act  of  February  18,  1904 19. 35 

Received  from  sale  of  condemned  and  surplus  property .  ••• 11, 420. 40 

Total 7,416,614.93 


COMMERCIAL  STATISTICS,  UPPKR  BIVSR. 


During  the  calendar  year  1903  the  number  of  boats  engaged  in  carrying  freight 
and  passengers,  exclusive  of  those  doin^  a  strictly  ferriage  business,  was  13,  with  a 
total  tonnage  of  1,204.    The  freight  ana  passengers  carried  by  tJhem  are  as  follows: 


Tons. 

Grain 11,614 

Coal  and  wood 3,720 

Lumber 5, 214 

General  merchandise 8, 023 

Miscellaneous 1, 588 


Tons. 

Livestock 3,866 

Sand 3,969 

Total 37,994 

Passengers 11,420 


Commerce  of  upper  river,  expressed  in  mile-tons,  2,506,791. 
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Balance  from  fonner  appropriations: 

Act  of  August  2, 1882,  applied  to  works  above  Sioux 
City,  Iowa H00O.0O 

Survey  of  Missouri  River  from  mouth  to  Fort  Ben- 
ton          8,844.89 

Act  of  August  5,  1886,  applied  to  removing  obstruc- 
tions from  Missouri  River 1, 082. 80 

Total  balances $14,827.11 

Refunded  on  account  of  overpayments,  etc 3, 4W.  U 

Received  from  transfer  of  materials 3, 322. 71 

Received  from  transfer  of  surplus  property 7,  S56.  ]^ 

Received  from  uivent  deficiency  act  of  February  18,  1904 19. 3n 

Received  from  sale  of  condemned  and  surplus  property . •• II,  420. 40 

Total 7,415,614.83 


COMMERCIAL  STATISTICS,  UPPER  RIVER. 


During  the  calendar  year  1903  the  number  of  boats  engaged  in  carryioff  freurht 
and  passengers,  exclusive  of  those  doin^  a  strictly  ferriage  business,  was  IS,  wiUi  a 
total  tonnage  of  1,204.    The  freight  and  passengers  carried  by  them  are  as  follows: 


Tons. 

Grain 11,614 

Coal  and  wood 3,720 

Lumber 5,214 

Cxeneral  merchandise 8, 023 

Misc^ellaneous 1, 588 


Ton*. 

Livestock 3,866 

Sand 3,96(1 


Total 37,9W 

Passengers 11,42D 


Commerce  of  upper  river,  expressed  in  mile-tons,  2,506,791. 
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COMMERCE    OP  THE    MISSOURI    RIVER    FROM    MOUTH    TO    8I0UX    CITY,    IOWA,    DURING   THE 

CALENDAR   YEAR   1903. 

The  long-distance  trade  was  done  by  the  St.  Louis  and  Hermann  Packet  Company, 
of  Hermann,  Mo.,  with  their  steamers  Grapevine  and  Kennedy ^  in  the  trade  between 
St.  Louis  and  Giles  Landing. 

These  steamers  and  those  engaged  in  the  local  trade  carried  845  passengers  during 
the  year,  exclusive  of  fiood-i)erioa  passengers. 

The  steamer  Columbia  carried  153,500  passengers  during  the  flood  of  June  and  July 
between  Kansas  City,  Mo.,  Kansas  City,  Kans.,  and  near-by  points. 

The  St.  Louis  and  Hermann  Pac^ket  Companv  sold  their  long-trade  steamer  Grape- 
vine^  in  June,  to  parties  on  the  Ohio  River,  and  their  Gasconade  River  steamer  Buck 
Ell'y  in  August,  to  the  Buck  Elk  Steamboat  Company,  of  Hermann,  Mo. 

The  following  table,  giving  the  amount  of  freight  carried,  toweti,  and  rafted,  but 
not  including  any  ferriage,  is  an  approximation  to  the  lower  Missouri  River's  trade 
for  1903: 

Table  1. 


Class. 


Long-trade  packets 

Bbort-trade  packets  and  miscel- 
laneouK  boatN 

Sand  and  wood  steamers  and 
barges 

Rafts 

Riprap,  willows,  and  lumber,  used 
by  private  parties  for  bank  pro- 
tection in  the  vicinity  of  Kansas 
City,  Mo 


Grain. 


Tbfw. 

836 

39,488 
56 


Live 
stock. 


Torn. 
306 

2,»19 


Lumber ;  Building 

and     !  material 

wood,    and  sand. 


TOfM. 

193 
2,060 

'i,'986" 


69 

579 

678,822 


15,547 


Total i  40,380 


2,655 


4,228       695.017 


General 
merchan- 
dise, farm 
machin- 
ery, etc. 


Tom. 
972 

7,039 


Total. 


Tom. 
2,876 

51,505 

678,878 
1,985 


16,547 


MUe- 
tons. 


494,746 

1,250,966 

149,994 
95,911 

287,714 


8,011   750,291  2,229,831 


The  following  table  give^  the  totals  for  the  different  classes  of  trade  during  the 
last  six  years  for  the  lower  Missouri: 

Table  2. 


Cla««i. 


Long-trade  packets 

Short-trade  packets  and  miscellaneous 

boats 

Sand  and  wood  steamers  and  barges  . . . 

Rafts 

Mattress  bnish,  stone  and  dike  material 

for  bank  protection 

Total 


1903. 


2,876 

51.505 

C78,87H 

1.985 

1.5,547 


760,291 


Total  tons  carried. 


1902. 


7,989 

38.051 

334,164 

12.073 

18,250 


1901. 


7,806 

87.688 

463,340 

10,935 


410,527  I    569,669 


1900. 


4,397 

84,787 

232,895 

6,727 


1899. 


715 

87,610 

218,514 

6,276 


277,806  I    263,114 


1898. 


8,641 

89,246 

262,152 

5,755 

19,000 


319,793 


Table  3. — Comparative  commerce  of  the  lower  Missouri  River  expressed  in  mile-Urns. 


Cla.«ss. 


Long-trude  packets 

Short-tnide  packets 

Sand  and  wood  steamers 
and  barges 

Rafts 

Mattress  brush,  stone  and 
dike  material  for  bank 
protection  work 

Total 


1903. 


494,746 
1.250,966 

149,994 
95,911 


2,229,331 


1902. 


1,435,606 
626,925 

429.492 
570,137 


237,714  164,750 


3,226,909 


Mile-tons. 


1901. 


999,116 
1,039.767 

668,783 
195,872 


2,903,538 


1900. 


668.807 
360,878 

460,440 
103,975 


1,483,600 


1899. 


98,198 
410,530 

422,606 
126,432 


1,057,761 


1896. 


526,804 
5*22,872 

869,948 
146,487 


876,000 


1,929,661 
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RKPORT  OF  MR.    W.    R.    DEWITT,    ASSISTANT  BNOINERR. 

Sioux  City,  Iowa,  Jtuie  SO,  1904. 

Major:  I  have  the  honor  to  submit  the  following  annual  report  of  operations  on 
the  Missouri  River  from  Sioux  City,  Iowa,  to  its  mouth,  for  the  current  fiscal  year 
ending  June  30,  1904: 

I  reported  for  duty  August  10,  1903,  and  took  charge  of  the  work  after  a  trip  of 
inspection  with  Anst.  Engineer  Bathurst  Smith,  whose  work  up  to  that  date  is 
herewith  included. 

Operations  comprised  care  and  repair  of  plant,  dike  construction,  dike  and  revet- 
ment repair,  the  measurement  of  new  and  reconstructed  bridges,  examinations  and 
surveys,  and  snagging. 

The  work  was  earned  on  in  accordance  with  your  project  of  July  20,  1902,  with 
funds  derived  from  the  following  sources: 

Balance  July  1, 1903,  of  appropriation  for  Improving  Missouri  River  from 
its  mouth  to  Sioux  City,  Iowa,  river  and  harbor  act  of  June  13,  1902..  $86, 194. 96 

Sale  of  construction  materials  to  upper-river  work 684. 02 

Property  transferred 10. 00 

From  urgent  deficiency  act,  February  18,  1904 19. 35 

From  rerandments  for  overpayments 16. 04 

Total  available 86,924.37 

Total  expenditures  for  fiscal  year  ending  June  30,  1904 63, 525. 18 

Balance  on  hand  July  1,  1904 23,399.19 

project. 

Your  project  of  July  20,  1902,  approved  by  the  Chief  of  Engineers  August  1,  190.*\ 
provided  for  the  exi)enditure  of  $175,000,  as  follows: 

For  operating  snag  boat  during  two  seasons $20, 000 

For  work  at  Nebraska  City,  Nebr 500 

For  work  in  vicinity  of  St.  Joseph,  Mo 53, 000 

For  work  near  mouth  of  Little  Blue  River 4, 000 

For  work  at  Lexington,  Mo 500 

For  work  at  Glasgow,  Mo 7, 500 

For,  work  at  Miami,  Mo 500 

For  work  above  Rocheport,  Mo 5, 000 

For  work  in  First  Reach 40,000 

For  work  at  Hermann,  Mo 2, 000 

Balance  unprovided  for 42, 000 

Total 175,000 

After  the  flood  of  1903  subsided  it  was  found  that  the  works  generally  had  not 
sustained  damages  to  the  extent  that  had  been  expected,  so  that  in  some  localities 
the  amounts  appropriated  were  in  excess  of  the  necessities,  while  the  works  at  other 
points  required  more  attention,  and  vour  verbal  instructions  were  to  use  the  small 
balance  available  for  the  current  fiscal  year  in  care  and  repair  of  plant  and  in  main- 
taining the  existing  works. 

plant. 

During  the  first  half  of  the  year  slight  repairs  were  made  to  the  yard  ways  at  the 
Gasconade  boat  yard,  the  work  of  restoring  the  yard  to  its  normal  condition  after 
the  1903  flood  was  completed,  five  I.  C.  100-foot  oarges  were  wrecked  and  disposed 
of,  three  I.  C.  100-foot  barges  and  three  cross  boats  were  launched  and  disposed  of 
by  sinking  near  the  bank  below  tiie  yard,  the  steam  tender  Arethuaa  was  thoroughly 
repaired,  and  slight  repairs  were  made  to  the  steam  tender  AtaUmta  and  four  25  by 
lOO  foot  banres. 

All  plant  in  storage  at  the  boat  yard  at  Grasconade,  Mo.,  was  cared  for  by  a  small 
watch  force. 

The  exi)enditure  on  account  of  this  work  was: 

For  watching  and  labor  on  account  of  plant $1,432.51 

For  repairs  to  plant 3, 545. 71 

For  wrecking  I.  C.  hulls,  cleaning  up  yard  after  1903  flood,  shifting,  pull- 
ing out  and  launching  pieces,  handling  property  and  materials,  and  all 
other  miscellaneous  expenses  at  yard 5, 610. 33 

Total 10,588.55 


2810       REPOBT   OF   THE   CHIEF   OF   ENOINEBB8,   V.  8. 

Appendix  A. 

The  Commercial  Club  of  Kansas  Citt, 

Kansas  City,  Mo.,  June  SI,  1904, 

Dear  Sir:  Replying  to  your  favor  of  the  16th,  I  take  pleasure  in  giving  you  infor- 
mation as  per  your  suggestion. 

In  the  early  days  Kansas  City  depended  entirely  upon  the  Missoori  River  for  the 
transportation  of  j^ooils  from  the  East.  The  construction  of  railroads  to  and  through 
this  point  beginning  al)out  1865  develoi)e<l  so  rapidly  that  by  the  time  the  Hannibal 
Bridge  was  completed  in  1869  the  future  imi>ortance  of  the  cMy  as  a  railroad  center 
had  become  well  established.  Without  detailing  the  events  which  transpired  during 
succeeding  years,  it  might  be  stated  that  soon  after  freight-carrying  boats  were  with- 
drawn from  the  Missouri  River  the  absence  of  competition  became  clearly  apparent 
The  first  scale  of  rates  established  from  St.  Louis  to  Kansas  City  was  as  follows: 

1      2      S      4      5      A       BODE 
'55    40    32    25    20    22J     17}     15     12}     11 

The  above  figures  were  established  at  a  time  when  the  territory  lying  west  of  St 
Louis  was  sparsely  settled,  and  despite  the  development  which  followed,  those  same 
figures  were  increased  to 

60    45    35    27    22    24}     19}    17    13}    11 

These  rates  were  re^rded  as  being  too  high  for  the  service  rendered;  and  with  a 
determination  to  obtain  relief,  the  business  men  of  Kansas  City  oiganized  a  steam- 
boat company  which  constructed  three  very  larse  boats,  intendmg  to  place  them  in 
the  Missouri  River  trade.  It  was  found  later  that  the  Ixmts  were  too  large  for  the 
Missouri  River,  owing  to  the  fact  that  the  stream  had  not  receive<l  proper  attention 
at  the  hands  of  the  Government,  and  after  several  years  of  earnest  effort  the  project 
was  abandoneil. 

During  the  time  these  boats  were  in  operation,  however,  the  following  rates  were 
publish^  and  maintained,  where  possible  to  do  so: 

lgS45ABCDE 
30    25    20    15    12    15    10     10    10    10 

In  addition  to  the  above,  a  long  list  of  commoditv  or  special  rates  were  carried  on 
certain  articles,  and  it  was  with  the  greatest  difiiculty  that  the  boat  line  was  able  to 
secure  business  in  coinp(^tition  with  tlie  rail  carriers,  even  though  the  rates  published 
by  the  latter  were  am)r()xi mutely  50  per  cent  higher. 

The  value  of  the  Missouri  Kiver  as  a  navigable  stream  was  thus  fully  demonFtnit4*<i. 
and  it  is  lH*lievtNl  that  hinl  the  (iovernment  acconltMl  ])n)|KT  attention,  maintaining 
the  river  as  it  should  for  wife  and  (vonoiiiical  navigation,  water  transportation  wr»uld 
have  (•ontinue<l,  with  a  constMjuent  saving  of  freight  to  the  inrn*hants  of  Kansas  City 
an<l  those  loi'atinl  west  of  us. 

Tariff  rates  are  now  rigidly  niaintaine<l  by  the  railroads,  and  they  are  fn>ni  3t»  to 
50  |)er  cent  high<*r  than  tliosi'  actually  api)lie<l  in  previous  years. 

The  value  of  the  Missouri  Kiver,  proi)erly  iiiaintaine<i.  is  incalculable  to  the  busi- 
ness men  of  Kansas  City.  There  is  no  (uiestion  but  what  the  Missouri  River  is  a 
navigable  stream,  an<l  to  my  mind  should  1h»  fv)  considertnl  by  the  (lovernment. 

Within  the  |>ast  year  our  trans|M)rtation  bureau,  at*  well  as  myself,  have  had  sev- 
eral visits  from  a  reliable  party,  who  has  gon»*  into  the  subject  verv  fullv  reganiing 
the  establishment  of  a  line  of  I M)ats  suitable  for  Missouri  Kiver  tratfic.  ff  the  river 
was  put  in  conditi<m  so  that  the  lM)ats  eould  with  any  <k»gnH*  of  safety  oi)erHte,  I 
haven't  any  <ioubt  that  U'fore  long  such  a  line  wouhl  Ih»  i»stablishe*l. 

There  is  no  assurance  that  the  present  rativ  now  o|>erat4Ml  lH»twtH»n  St.  Louis  and 
Kansiis  City  an<l  |>oints  north  of  Kansas  City  will  t>e  maintained  1  for  any  length  of 
time.  iLs  you  understan<l  fully  that  the  railroa<ls  an*  in  a  combination  or  \kx)\  to  such 
an  extent  that  in  a  verv  short  time  the  citizens  of  Kansas  City  and  other  |K)ints  along 
the  Missouri  Kiver  will  \w  fonvd  to  resort  to  water  transiM>rtation  for  their  own 
pn>tiH'tion.  as  they  did  as  spoken  of  hert^tofore. 

Should  there  1h'  any  (juestions  that  you  dt»siri»  to  a««k  jH»rtinent  to  this  pn>|>osition, 
1  will  Ik^  pleasi^l  to  anxiwer  the  same  as  fully  as  {HHsible,  an<l  trust  that  you  will  not 
hesitate  to  call  upon  me  for  any  an<i  all  information  that  you  desire.  To  say  that 
we  are  interestinl  does  not  express  it,  and  I  shall  take  great  plea«*urt»  in  giving  you 
any  infonnation  I  ean. 

With  kindt»st  n»«Jirtls,  I  nMiiain,  yours,  very  truly. 

C.  D.  P.AKKEK,  iWititUnL 
Maj,  H.  M.  Chittkndbx,  Wauu-ona,  nu. 
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5C,  where  the  bank  waa  caving  rapidly;  replacing  11  piles  in  the  eddy  dike  below 
bankhead  50  and  rebracing  and  screening  the  entire  dike;  making  and  placing  75 
fascines  just  below  bankhe^  tJC,  where  the  bank  was  caving  rapidly,  and  constnict- 
ing  a  levee  2,220  feet  long  from  just  above  the  root  of  the  longitudinal  dike  to  bank- 
head  6C,  to  prevent  an  overland  flow  from  flanking  the  structures. 

The  cost  of  this  work  was  $2,822.25,  and  was  com^letefi  August  5,  1903,  except 
the  levee  work,  which  was  built  during  the  month  of  November,  1903. 

Between  August  5  and  August  10  the  snag  boat  Jaines  B.  McPhersoii  moved  the 
fleet  from  Wilhoite  Bend  to  Murray  Bend. 

FIBST  REACH. 

Murray  Bend. — The  work  in  this  bend,  10,117  feet  of  revetment,  was  badly  dam- 
aged by  the  1903  flood,  1,300  feet  having  been  scoured  out  at  the  head  and  the 
bank  badly  scoured  out  back  of  the  revetment  at  three  points  near  the  foot. 

The  1,300  feet  of  exposed  bank  at  the  head  of  the  revetment  was  protected  by  mak- 
ing and  placing  775  fascines,  composed  of  brush  and  rock,  4  feet  in  diameter  and  16 
to  20  feet  in  length,  and  3  fascine  dikes,  aggravating  350  feet  in  all,  were  built  on  the 
bank  at  the  three  points  mentioned,  near  the  foot,  to  cause  the  bank  to  be  replaced 
to  its  original  condition  by  filling. 

This  work  was  commenced  August  8  and  completed  October  16,  1903,  at  a  total 
cost  of  $6,017.37. 

On  October  1,  1903,  the  steam  tender  Ataianta  was  put  in  commission  to  relieve  the 
Mcpherson,  which  boat  from  then  to  the  end  of  the  season  was  engaged  in  snagging. 

Between  Octoljer  16  and  19  the  steam  tender  Ataianta  moved  the  fleet  from  Murray 
Bend  to  St.  Aubert  Bend. 

St.  Aubert  Bend. — The  revetment  in  this  bend  was  in  good  shape  except  at  its  foot, 
where  it  was  being  rapidly  destroyed  by  eddy  action. 

To  break  up  this  eddy  and  prevent  further  damage  a  fascine  dike  was  built  at  the 
foot  of  the  revetment  8  feet  in  height,  16  feet  in  width,  and  100  feet  in  length. 

The  woik  was  completed  October  21,  1903,  at  a  cost  of  $676.70. 

On  the  same  day  the  fleet  was  removed  to  Chamois  Bend. 

Chamois  Bend. — In  this  bend  14,630  linear  feet  of  revetment  had  been  built,  and 
3,900  feet  Ijelow  the  foot  of  this  revetment  was  constructed  in  1897  the  flrst  bank- 
head  on  the  Missouri  River. 

The  flood  of  1903  flanked  the  latter  structure  and  put  the  main  channel  between 
the  bankhead  and  the  main  rijerht  bank,  causing  the  bank  to  cave  rapidly  from  the 
foot  of  the  revetment  to  the  point  of  land  several  hundred  feet  below  the  bankhead. 

In  order  to  prevent  further  erosion  and  maintain  the  channel  in  its  present  posi- 
tion, nine  3-row  pile  dikes,  averaging  100  feet  in  length  each,  and  spaced  300  feet 
apart,  were  built  along  the  main  nght  bank,  beginning  at  the  foot  of  tne  revetment. 

This  work  was  commenced  October  22,  and,  after  a  cessation  of  operations  of  twenty- 
one  days,  it  was  completed  December  12,  1903. 

Its  cost,  exclusive  of  old  materials  on  hand  from  previous  appropriation,  amounted 
to  $4,499.86. 

Upon  completion  of  this  work  the  working  plant  was  towed  to  the  boat  yard  at 
Gasconade  and  laid  up  for  the  winter,  some  leaky  hulls  being  pulled  out  on  the  yard 
ways  and  the  balance  placed  in  the  Gasconade  Kiver. 

In  accordance  with  the  approval  of  the  Chief  of  P3ngineers,  dated  October  8,  1903, 
the  plant  and  force  was  engaged  at  Chamois,  Mo.,  having  been  loaned  to  the  people 
of  Chamois  for  twenty-one  days  during  the  month  of  November,  1903,  at  the  expira- 
tion of  which  time  the  plant  was  returned  in  good  condition.  During  that  time  seven 
3-row  pile  dikes,  similar  to  the  ones  just  constructed,  were  built  against  the  right 
bank  just  above  the  bankhead,  at  a  cost  of  $3,012.66,  exclusive  of  materials,  forming 
a  system  of  16  dikes  and  protecting  4,500  linear  feet  of  bank.  The  cost  of  all  old 
material  expended  on  the  16  dikes  was  $7,625.74,  making  a  grand  total  cost  of  the 
entire  work  $15,138.26,  of  which  $3,012.66,  or  about  20  per  cent,  was  expended  by 
the  |)eople  living  in  the  vicinity. 

A  map  showing  bank  line  of  1897,  present  bank  line,  and  the  dikes  as  built,  accom- 
l>anies. 

Vicinity  of  Jeferson  Cityy  Mo. — As  there  was  quite  a  flow^  through  a  chute  back  of 
Cedar  Island,  opposite  Jefferson  City,  Mo.,  it  was  decided  to  close  the  chute  aud  thus 
confine  all  the  water  to  the  main  channel. 

This  was  done  by  a  combination  fascine  and  abattis  stnicture,  249  feet  long,  built 
across  the  head  of  the  main  chute  farther  down  and  nearly  on  line  of  Dike  P,  and  a 
fas(!ine  dike,  75  feet  long,  buUt  across  the  head  of  a  dry  cHute  leading  into  the  main 
chute. 
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Them  three  Rtnictures  were  built  between  December  14, 1903,  and  January  31, 1904, 
with  an  exiH*nditure  of  $S()2.95. 

During:  the  Kunie  interval  of  time  the  first  dike  below  the  Jefferson  Citv  Brid^  wai^ 
thoroughly  renainnl  by  rebracing  70  linear  feet  and  screening  150  linear  feet,  with  jui 
exi)enditure  of  $60.61. 

U i)on  completion  of  thin  work  the  fon^  was  disbanded  on  account  of  severe  weatlier. 

HOWARD   BEND. 

The  flood  of  1903  had  cut  away  the  bank  at  the  root  of  the  longitudinal  dike  built 
in  thin  bend  in  1900  for  a  distaiure  of  50  feet  back  of  the  root  of  the  dike,  leaving  it  in 
such  condition  that  in  every  ordinary  high  water  there  would  be  quite  a  flow  lietwet'O 
the  root  of  the  dike  and  the  main  bank. 

This  was  obviated  by  the  construction  during  the  month  of  March,  1904,  of  a  ha- 
cine  dike,  9  feet  in  height,  IS  feet  in  width,  and  90  feet  in  length,  connecting  the 
thini  bent  from  the  shore  end  of  the  dike  to  the  main  high  rank  just  above  the 
destroyed  bank  back  of  the  root. 

The  cost  of  this  work  was  $381.68. 

This  was  the  last  of  active  o))erations  during  the  year,  and  upon  completion  of  this 
work  March  26, 11K)4,  the  entire  forc*e  w*as  re<luced  to  the  ordinary  force  of  watchmen 
to  care  for  ^lant  and  property  at  the  Gasconade  boat  yard  and  remained  so  to  the 
end  of  the  fiscal  year. 

BRIDGES. 

In  accordance  with  your  verbal  instructions,  the  following  new  and  reconstructed 
bridges  were  measured,  and  all  found  to  agree  satisfactorily  with  the  approved  plans. 
Ix)ngitudinal  sc*ctions  of  thi^t'e  bridges  showing  measurements  taken  are  on  file. 
Burlington  and  Mi^ttouri  River  Railroad  bridge  at  Plattsmoutli,  Nebr. 
St.  J(»Heph  and  Grand  Island  Railnuul  bridge  at  St.  Joseph,  Mo. 
Electric  railway  bridge  at  St.  Charles,  Mo. 

SNAGGING. 

The  work  contemplate<l  under  the  approved  project  was  the  removal  of  snags  and 
other  obstrnctions  in  the  Missouri  River  l)elow  Sioux  City,  Iowa,  covered  by  com- 
mercial ]>oats. 

Fnnn  July  1  to  July  13,  1903,  the  j^naglwat  James  B.  McPherwfi  was  in  the  vicinity 
of  Kansas  City,  Mo.,  atttMiiptiug  to  reni()ve  dt'hris  resulting  fn.>m  the  1903  tlrKnl.  luit 
little  or  nothing  was  acconiplishi^l.  On  the  latter  date,  the  l)oat  was  a8signe<i  to  the 
duty  of  moving  plant  and  materials  for  the  construction  jmrty,  and  n^mained  at  that 
work  until  OctolKT  3,  11H)3,  when  the  river  having  sul)si<HHl  to  a  siuigging  stage,  that 
work  was  taken  up  at  Ilcnnann,  Mo.,  an<l  the  lM>at  had  worktnl  her  way  up  to  I^xm- 
ville.  Mo.,  reaching  there  (U'toher  14,  MKKJ,  when  by  your  dinvtions  she  wasonleri^l 
to  run  through  to  Kausa^:  City,  Mo.,  for  the  purixj®e'  of  making  a  trip  of  insp<vti«»n 
from  that  |x>int  to  the  mouth  of  the  river. 

With  vourself  and  the  writer  i»n  Inward,  the  l>oat  was  cleanMl  inmi  Kansas  Citv, 
Mo.,  (KtoU^r  19,  HK)3,  and  reachetl  the  mouth  of  the  river  OctolKT  23.  !9a3. 

Snagging  o|K'nitions  were  then  resume<l  and  the  lK>at  worked  her  way  up  from  the 
mouth  of  the  river  to  Murray  Ben<l,  reaching  then*  Xoveml>er  16,  1903.  on  whii*h 
date  sht'  returneil  to  the  (Jasconade  lH)at  yard  an<l  was  laiti  up  for  the  winter  in  the 
mouth  of  the  (iai^'onade  River. 

The  following  work  was  a(romplishe<l  during  the  sea.'^on: 

Snags  removal -15 

Number  of  trees  felle<l  and  removiMl  from  caving  banks 1S.S 

Mis4-ellane< >us  ol)st ructions  removal TZS^^  ** 

Miles  run —  ^^t/t^^ 

Downstream ^^^^^^^^    4H9 

rpstrcani ^3 

The  ex|K'ns4»  of  o]H'rating  the  sniig  Uiat  for  the  seanm  was — 

While  engaged  in  construction  work 

W  h  ile  engaget I  in  snagging 

Total 
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Gumbo t  Mo. — An  examination  of  conditions  of  river  near  Gaiubo,  Mo.,  was  made 
the  subject  of  a  special  report  submitted  to  you  under  date  of  May  18,  1904. 

Howard  Bend^  Mo. — Two  examinations  of  the  works  and  the  conditions  of  river  in 
Howard  Bend  were  made  during  the  year  and  special  reports  submitted  under  dates 
of  January  26,  1904,  and  April  5,  1904. 

Pelican  Bend^  Mo. — An  examination  of  the  revetment  in  Pelican  Bend  was  made 
August  25,  1903,  and  a  verbal  report  made  to  you  September  1, 1903.  The  work  was 
found  to  be  in  good  condition  throughout,  except  a  slight  cutting  of  the  bank  l>ack  of 
the  revetment,  near  its  foot. 

Harbor  line  surveys  were  made  at  St.  Joseph,  Mo.,  and  Kansas  City,  Mo.,  and 
maps  prepared. 

A  survey  of  the  bank  line  alon^r  which  the  dikes  were  built  in  vicinity  of  Chamois. 
Mo.,  w^as  made  and  map  prepare. 

Very  respectfully,  W.  R.  De  Witt, 

Assistant  Engineer. 

Maj.  H.  M.  Chittenden, 

Corps  of  Engineers, 


BEPORT  OP  MR.    E.    D.    VINCENT,  ASSISTANT  ENOINEEE. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  the 
improvement  work  of  the  upper  Missouri  River  under  my  charge,  between  Sioux 
City,  Iowa,  and  Stubbs  Ferry,  Montana,  for  the  fiscal  year  ending  June  30,  1904. 
Owing  to  lack  of  funrls  no  new  work  was  undertaken  in  this  district  except  eome 
bank  protection  in  front  of  Fort  Benton,  Mont.,  and  some  new  dike  work  at 
Yankton,  S.  Dak. 

(/)  Fort  Benton,  Mont. — The  first  protection  work  in  front  of  Fort  Benton  was  con- 
structed during  the  summer  of  1900,  when  450  linear  feet  of  bank  was  protected,  extend- 
ing from  tlie  wagon  bridge  downstream.  The  work  at  this  point  this  season  consisted 
in  revetting  775  linear  feet  of  bank  in  front  of  the  town,  extending  from  the  wafri»n 
bridge  upstream.  The  work  was  commence<l  in  September,  1903,  and  completed  the 
middle  of  October  of  the  same  year.  The  btnl  of  the  river  in  the  vicinity  of  Fort 
Benton  is  composed  of  heavy  gravel,  so  that  no  underwater  construction  was  necessary. 
The  work  consisted  simply  of  fairing  up  and  grading  the  upper  bank  and  protecting 
it  with  riprap  stone  laid  from  8  to  12  inches  deep.  The  stone  was  quarried  in  the 
vicinity  of  (Jreat  Falls,  Mont.,  and  shipp^Hl  to  Benton  by  rail;  775  linear  feet  of  hank 
was  ])rote('ted  at  a  cost  of  $2,71^2.07,  or  at  tlie  rate  of  $3,525  i^er  linear  f(X)t.  The  cN>st 
of  this  work  is  detaiUxl  in  the  anpeiKlix,  Exhil)it  A. 

(^^)  Bismarck,  N.  Dak. — Tlie  field  work  in  this  locality  consisti'il  in  repairing  and 
strengthening  the  ends  c»f  the  dikes  of  thesvstein  in  the  vicinitv  of  Mandan,  N.  Dak. 
Seven  dikes  wen*  rei>aire<l  and  strengthened  by  3-row  work,  'f  he  rei»airs  aggregatmi 
423  linear  fwt  of  3-n)w  dike  at  a  cost  of  $2,52i).62.  The  coFt  of  maintenance,  care 
and  rejmirof  plant,  and  for  administration  was  $1,005.56. 

The  total  ex|)en(liture  for  Bismarck  for  the  season  was  $3,535.18.  Most  of  the 
material  ustni  for  n»i)airs  was  from  stock  in  hand  at  Rockhaven,  N.  Dak. 

(S)  Pierre  ami  Fort  Pirrrr,  S.  Dak. — Improvement  work  at  this  |K)int  for  the  jKixt 
sejison  consisted  in  building  a  3-row  retaining  dike  around  the  shoulder  at  the  lu»ad 
of  Marions  Island,  to  prottH't  the  revetted  bank  from  a  savage  attack  from  the  main 
tlow  of  the  river,  setting  hard  in  at  this  |)oint.  Five  hundrcjl  feet  of  dike  was  con- 
structe<l  at  a  cost  of  $1,686.10.  The  material  use<l  was  from  thestoragi*  van!  at  Ft>rt 
Pierre.  Minor  ref»airs  were  made  to  the  dik**s  and  revetment  in  this  vicinity.  The 
cost  of  maintenance  and  can*  an<l  repair  of  plant  at  this  station  for  the  i»ast  scib^on 
was  $1,119.47.  Total  exi)enditure  at  Pierrt^  and  Fort  Pierre  for  the  season  wjih 
$2,S(\5.63. 

A  cable  gauge  is  Innng  maintaine<l  and  n»ad  by  the  watchman  at  the  Fort  Piern* 
boat  yard. 

[4)  Yatd'tfm,  S.  Dak. — The  original  pfojwt  submitted  for  this|>oint  March  23,  ls«»7. 
contemplattnl  the  fairing  out  and  protei*ting  the  shon'  as  far  up  as  the  site  (^f  the  j>n»- 
|H>siMl  bridge,  3^  miles  alH)ve  Yankton.  When  it  l)ecame  evident  that  tin*  bndgt» 
would  not  \ye  built  in  the  ncmr  fulun*,  then*  was  a  nn'is4Hl  ]»n>ji*ct  submitt***!  and 
appn)\e*l  St*pteml)t»r,  1897,  providing  for  the  lH*ginning  of  the  constniction  of  a  sys- 
tem of  <likes  out  from  the  right  bank  al>ove  Yankton,  for  the  pur|M»He  of  n^storiiij:  the 
steamUtat  landing  at  the  town.  Of  the  group  <»f  six  short  <likes  built  in  1897-HS, 
Nos.  4  and  5  an<l  200  fivl  of  Nt».  6  wen*  destn  'vcd  by  the  ice  and  drift  in  the  bn*ak-up  of 
1899.    During  1900,  2,450  linear  feet  of  3-ru\v  dike  were  built  in  this  system,  Nuti.  6  and 
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7  of  the  lower  dikes  being  extended  900  feet  and  a  new  dike,  650  feet  long  and  located 
about  450  feet  below  the  old  location  of  No.  4,  was  built.  This  system  of  dikes,  so 
far  as  constructed,  while  they  had  extended  the  shore  line  out  in  some  places  as  far 
as  900  feet,  had  not  turned  the  channel  to  the  Yankton  side,  for  it  still  persisted  in 
hugging  the  ends  of  the  dikes.  The  work  at  this  point  the  past  season  has  been  in 
extendmg  the  system  on  out.  The  work  has  been  done  exclusively  on  Dike  No.  7, 
the  loweS  one  of  the  system,  which  was  extended  out  1,020  linear  feet,  and  as  it 
crossed  the  main  channel  of  the  river  it  was  builtunusually  strong,  being  a  4-row  con- 
struction throughout.  Work  was  commenced  earljr  in  June  in  the  repair  of  the  fleet 
at  the  Sioux  City  ice  harbor.  This  was  completed  in  July  at  a  cost  of  $1,961.44,  and 
tlie  outfit,  consisting  of  1  steam  pile  driver  and  8  barges  and  lighters,  was  towed  to 
the  work  by  the  towboat  Robert,  Construction  work  was  commenced  the  middle  of 
July  and  carried  forward  through  the  summer  and  fall  until  cold  weather,  when  the 
driver  and  part  of  the  fleet  were  taken  to  the  Sioux  City  ice  harbor.  The  towboat  and 
four  barges  remained  at  Yankton  behind  the  dike  for  the  winter.  The  bracing  of  the 
dike  was  carried  forward  through  the  winter,  the  crew  working  on  the  ice. 

The  1,020  linear  feet  of  dike  cost  $14,715.59,  or  at  the  rate  of  $14.43  per  linear 
foot.     The  cost  in  detail  is  shown  in  the  appendix,  Exhibit  B. 

During  the  heavy  run  of  ice  from  the  upper-river  break-up  in  the  middle  of  April, 
140  feet  of  the  now  dike  was  carried  out,  but  the  remainder  of  the  structure  remained 
firm.  The  end  of  the  dike  was  repaired  but  not  extended,  and  the  structure  is  now 
accumulating  an  extensive  bar  growth  in  its  vicinity;  but  it  remains  to  be  seen  if, 
after  the  present  June  rise,  the  main  channel  has  been  shifted  any  beyond  the 
present  ends  of  the  dikes. 

Summary  of  expenditures  at  Yankton.,  1903-4' 

Repair  of  fleet $1,961.44 

Construction  of  1,020  linear  feet  of  4-row  dike 14, 715. 59 

Rei>air  of  dike 825.35 

Total 17,502.42 

(5)  Elkpoini,  S.  Dak. — No  work  was  done  at  this  point  with  the  exception  of  the 
repair  of  200  feet  of  the  revetment  constructed  in  1900,  which  was  torn  out  by  the 
break-up  this  spring.  The  break  was  filled  and  a  new  mattress  laid  at  a  cost  of 
$691.04. 

(6)  Sionjc  Cltyy  Iowa. — No  new  work  was  undertaken  at  this  point  the  past  season, 
the  field  work  consisting  of  the  repairs  to  about  700  linear  feet  of  the  revetment 
along  the  Sioux  City  front  and  the  rebracing  of  the  dikes  in  the  system  l)elow  the 
mouth  of  the  Big  Sioux  River  and  those  along  the  Floyd  Bluffs  below  the  Omaha 
bridge.  Cost  of  these  repairs,  including  administration  and  oflBce  expenses,  was 
$3,463.68. 

(7)  Sioiw  City  J  Nebr. — The  only  field  work  on  this  reach  of  the  river  was  the 
repair,  in  places,  of  the  revetment  from  the  combination  bridge  upstream,  extending 
over  a  distance  of  three-fourths  of  a  mile.    The  cost  of  same  was  $428.41. 

(<*?)  Snagging. — The  snag  boat  Mandan  was  launcheil  at  Rockhaven  ice  harbor,  near 
Bismarck,  m  July,  and  snagged  on  the  upper  reach  of  the  river  from  Bismarck  to 
Elbow  Woods,  90  miles  up,  until  in  September,  when  the  boat  was  ordered  to  pro- 
ceed to  the  reach  between  Sioux  City  and  Running  Water  and  finish  the  season  at 
Sioux  City,  but  to  remove  all  channel  snags  on  the  way  down.  This  was  done  and 
the  season  was  finished  at  Sioux  City  the  middle  of  November,  and  the  boat  laid  up 
at  the  Sioux  City  ice  harbor  for  the  winter. 

During  the  four  and  one-half  months  in  which  the  boat  was  operating  she  covered 
1,667  miles  of  the  river,  removed  454  snags,  and  felled  160  trees,  besides  bringing  the 
floating  plant  from  Yankton  to  the  Sioux  City  ice  harbor. 

The  expense  of  operating  the  snag  boat  from  the  time  she  was  put  in  commission 
until  laid  up  for  the  winter  and  her  care  to  the  present  time  is: 

Service  account,  pay  rolls $4, 051. 32 

Fuel 1,163.26 

Provisions 500.89 

Materials,  lines,  etc 277.98 

Administration,  travel,  and  office  expenses 799. 89 

Total 6,793.34 

In  the  operations  between  Yankton  and  Sioux  City,  covering  a  reach  of  about  90 
miles,  160  snags  were  removed  from  the  channel  of  the  river.    Of  these  but  one  is 
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what  if?  known  a8  a  ffreen  Bnag,  having  gone  into  the  river  recently.  The  remainder 
w^ere  oM  treoH  that  had  Innm  covertnl  for  centuritw  and  had  become  exposed  by  th#» 
cutting  of  the  l)ankH.  Thin  fact  would  indicate  that  were  the  banks  of  the  Mispouri 
properly  rcvetti**!  and  prevented  from  cutting,  the  danger  from  snags,  wliich  are  tlie 
greatest  nienace  to  navigation  on  the  river,  woul<l  ])e  practically  eliminatec]. 

Below  \H  a  Ptatement  of  tlie  amount  and  total  co8t  of  revetment  constmctefl  at 
various  localitien  on  the  upper  Missouri  River  pince  1807;  and  also  the  cost  of  main- 
tenance. 

•  The  total  amount  of  revetment  to  date  in  32,587  linear  feet  an<l  the  field  ct)st  i« 
$184,401.42,  or  at  the  rate  of  $5.63  per  linear  foot.  Ata  numlx^Tof  locaIitu?»«anam>w 
mattrenp  wan  laid  wlierc  the  work  wan  platted  over  old  railroafl  rev<»tment,  ami  at 
Fort  Benton,  where  the  l>ottom  of  the  river  in  of  lu^vy  gravel,  no  mattress  at  all  wae 
u«h1. 

The  field  <*OHt  of  t?tandan1  revetment  where  a  60-foot  mattn»88  or  upward  was  uf»«l 
is  phown  to  l)e  f^\.W)  jK'r  linear  foot.  Tliecront  of  reiiairs  to  this  total  revetment  con- 
8tructe<l  on  the  upiK»r  river  pince  1807amountH  to  $6,529.60,  or  about  3}  per  cent  of 
the  coj»t  of  coni«truction.  Prior  to  1897  then*  waH  some  revetment  built  bv  the 
MiPHouri  Kiver  Comminpion  in  the  vicinity  of  Sioux  City,  Iowa,  and  Vermilion. 
S.  I>ak.;  ])ut  the  work  wap  of  a  teini>orary  cnaracrter  and  it  lias  been  either  entiivly 
destroyed,  or  changes  in  the  river  have  left  it  far  inland. 

« 

Field  cost  of  nUimhird  reretmenl  conxtrnrtM  on  thf  Vpjhir  Miswuri  Rirer  from  1837  to 
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'I  No  mnttn'"."!  u«^'d  iu  (•«)U.*itru('tion. 

''  KquaN  O.JKWJ  jH-r  iriit  total  c'«»>t  of  (><m«>tni('tioii. 


Average  co.<»t  p<T  linear  frM»t  of  n-vetinent,  .5r>.6*>. 

Avenip'  <"ost  ptandard  ri'vetnient  with  niattrcHP  (iO  fi»«»t  and  upwanl  in  width  is 
%^M  |H'r  linear  fnnt. 

I  have  tl»f  hnnor  t<»  n'jMirt  that  all  revetment  work  on  theupiHTrivrr  is  at  pHf^Mit 
in  gO(Hl  condititui. 

Very  rcsiRTt fully,  K.  1».  Vixcknt. 

A$f'iMiint  J'Jmjiturr. 

Maj.  H.  M.  CnnTiADKN, 
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Exhibit  A. 
Net  cost  of  775  linear  feet  of  revetment  along  the  riverfront  at  Fort  Benton  j  Mont, 


442}  tons  of  riprap  vtone,  loaded  on  cars  near  Qreat  Falls,  Mont.,  and 
transported  from  cars  to  river  bank  at  Fort  Benton,  at  t2.15  per  ton. 

Freight  on  same  from  Qreat  Falls,  Mont.,  to  Benton,  at  $1  per  ton. .. 

Grading  bank  and  placing  riprap  stone  on  776  linear  feet  of  bank, 
at  $1,374  per  linear  foot 

Administration  and  central  office  expenses 


Total  cost  of  775  linear  feet  of  revetment,  at  93.525  per  linear  foot. 


Cost  per       m  .  , 
item.         ^'^***- 


9962.18 
442.88 


91,395.06 

1,061.82 

272.19 


2,732.07 


Per  cent. 


51 
89 
10 


100 


Exhibit  B. 
Net  COM  of  J,0£0  linear  feet  of  i-row  dike  at  Yankton,  S,  Dak.,  contiructed  190S-4, 


Cost  per 
item. 


Pile  drivini^ 

12,782  linear  feet  oak  piling  delivered  oti  river  bank  at 

Yankton,  8.  Dak.,  at  90.1372  per  linear  foot 91,754.21 

5,948  linear  feet  pine  piling  delivered  at  Yankton, 

S.  Dak.,  at  90.2465  per  linear  foot 1,465.82 


Cost  of  18,370  linear  feet  piling,  at  90.1753 


Service  account  in  driving  18,370  linear  feet  piling,  at  90.04294 

per  foot 788.87 

Coal  consumed,  52|  tons,  at  94.3147  per  ton |  227. 60 

Towboat  services I  784. 18 


93,220.03 


Cost  of  driving  18,370  feet  of  piling,  at  9.8  cents  per  linear  foot. . ,  1, 800. 60 
Total  cost  of  18,370  feetof  pilingdrivenin  place,  at90.273S  perfoot. 


Fool  mattress: 

479.17  cords  willows  delivered  on  barge,  at  91.77  per  cord 848. 13 

-      •  ■        •  -•  397.24 


Towing  to  point  of  expenditure 

Service  account,  weaving  1,020  linear  feet  of  55-foot  mattress,  at 

90.524  per  linear  foot 

40.000  feet  of  |-inch  wirestrand,  at  94  cents  per  100  feet,  delivered. 
1.032  cUps.  at  92.75  per  100,  928.38;  freight  on  same,  91.06 


Total  cost  of  1,020  linear  feet  of  55-foot  mattress,  at  92.82  per 

linear  foot 

Ballasting  mattress: 

701.3  tons  riprap  stone  f.  o.  b.  Sioux  Falls,  S.  Dak.,  at  50  cents  per 

ton 

Freight  on  stone  from  Sioux  Falls,  S.  Dak.,  to  Yankton,  8.  Dak., 

at  90.78654  per  ton 

Towboat  services 

Service  account,  pay  rolls,  placing  rock 

Hauling  stone  to  river  bank,  at  30  cents  per  ton 


Total  cost  of  701.3  tons  riprap  stone  delivered  and  placed,  at 

92.475  per  ton 

Bracing  dike: 

71,403  feet  B.  M.  coast  lumber,  delivered  on  river  bank  at  Yank- 
ton, S.  Dak.,  at  920.16  per  1,000  feet 

Boat  spike  nails,  washers,  etc 

11,7^511)8.  finch  bolts,  at  2^  cents 

Freight  charges  on  i ron 

Service,  account  pay  rolls 

Service,  account  towing 

Total  cost  of  bracing  1,020  linear  feet  of  4-row  dike,  at  93.64 

per  linear  foot 

Screening  dike: 

81.09  cords  poles  delivered  on  barge,  at  92.25 

17  cords  poles  stumpage,  at  92 

Service,  account  pay  rolls 

Ser\'ice.  account  towing 

Total  cost  of  screening  1,020  linear  feet  of  dike,  at  90.804  per 

linear  foot 

Administration  and  office  expenses 

Total  cost  of  1,020  linear  feet  of  4'row  dike,  at  914.48  per  linear 
foot 


534.50 

376.00 

29.46 


350.66 

561.60 
320.00 
303.10 
210.38 


1,841.77  I 

88.66 

341.77  I 

29.93 

1,165.86 

264.60 


182.46 

84.00 

398.98 

205.00 


95,020.63 


2,185.83 


1,785.73 


Per  cent. 


3,712.87 


820. 
1,231. 


39  > 
14 


14,706.60 


34 


15 


12 


26 


6 

8 


100 
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A  A  2. 

IMPROVEMKNT  OF  OSAGK  RIVER,  MI8SOURL 

No  work  other  than  that  of  niaintcnanco  and  repair  has  been  dom 
on  the  Osage  River  during  the  past  year  on  account  of  insufEciencj 
of  available  funds  to  undertake  the  work  of  completion  of  Lock  an< 
Dam  No.  1. 

In  my  last  annual  report,  pages  1569  to  1571, 1  made  a  complete  am 
detailed  statement  of  tne  probable  cost  of  completinj^  this  work.  T^ 
conclusion  was  that  in  addition  to  the  sum  remainmg  available  fron 
past  appropriations  there  would  be  required  at  least  $70,000  to  justifj 
any  attempt  at  completing  the  work.  Since  that  date  J>2,470.26  hare 
been  expended  in  maintenance  and  repairs,  and  the  works  have  suffered 
a  good  aeal  of  damage  from  the  high  waters  of  both  1(K)3  and  15#<J4. 
and  not  less  than  $10,000  should  be  added  to  the  estimate  of  last  year 
making  §80,000  in  all  which  would  be  necessary  before  the  work  oi 
completion  can  be  undertaken. 

For  detailed  information  see  report  of  Mr.  W.  R.  DeVVitt,  United 
States  assistant  engineer,  attached. 

Money  atat-ement, 

July  1,  1903,  balance  unexpended ''SIT,  51 1.  £ 

June  30,  1904,  amount  exi>ende<l  during  fiscal  year,  for  maintenance  of 
improvement 2, 470. 2< 

July  1,  1904,  balance  unexi>ende<i 15, 040. 91 

July  1,  1904,  outstanding  liabilities 156.3J 

July  1,  1904,  ]>alance  available 14,  H84. 5i 


Amount  I  estimatrd )  roqnircMl  for  roni]>]otioii  of  existing  projtn't Indefinite. 

Aniout  that  can  1h'  protital^lv  cxpt'iidcd  in  liscal  year  cnihnjr  June  30. 
HH)(>,  in  addition  to  the  balance  unexi>endtMl  July  1,  HH)4: 

For  works  of  improvement ?70, 000.  00 

For  maintenance  <>f  improvement 10,  (HX).  tX) 

HO,  (XX).  01 

Submitted!  in  comi)liance  with  re<iuirementH  of  sundry  civil  act  of  June 
4,  1897,  and  of  secticm  7  of  the  river  an<l  harl)or  act  of  ISi^^). 


AITKOPRIATIONS    AXI>    ALLOTMENTS. 

Act  of— 

August  IS.  1894 $4«,000.0( 

J une  3.  1 896 50,  (XX).  1 K 

March  3,  18<»<» L>r>.  UX>.  (K 

June  <>,  UHM) 14«,  <HX).  <K 

June  13,  VMYl ;iO.  (XK).  (X 

Balances  transferre<l  January  lo,  iS'.io.  from  Maj.  Chark»s  J.  Allen.  Cor|>s 
of  KngintH»n?: 

Act  of  Septeml)er  19,  1 H90 42.  rt55.  18 

Act  of  July  13,  1892 43,  :^*Xi,  44 

Refundeil  on  account  of  overi>ayment 10.  rtfi 

Total :^iO;i2.  31 


«  Increased  $5.14;  balance  a^t  of  ISiXJ  omitte<l  in  1903  report. 


APPENDIX  A  A — REPORT  OF  MAJOR  CHITTENDEN.    2321 


COMMERCIAL  STATISTICS. 


The  steamboat  traffic  on  the  Osage  River  was  performed  principally  by  the  steam- 
ers J.  R.  Wells  and  Dauntless^  carrying  297  passengers. 

Table  1. — Close  approximation  to  the  amount  of  river  trade  during  190S. 


ClasB. 

Qrain. 

Jbns. 
1,498 

Live 
stock. 

Lum- 
ber 
and 

wood. 

Rail- 
road 
ties. 

Build- 
ing ma- 
terial 
and 
gravel. 

Barytes. 

General 
merchan- 
dise, 
farm  ma- 
chinery, 
etc. 

Total. 

Mile- 
tons. 

Packets 

Tons. 
489 

Tons. 
960 

Tons. 

40 

23.256 

Tbns. 
10.639 

Tons. 

85 

Tons. 
1,534 

Tons. 
15.245 
23,256 

263.018 

Rafts,  etc 

970,723 

Total 

1,498 

489 

960     23.296 

10,639 

85 

1,534 

38,601 

1,233,741 

Table  2. — Comixirative  statement  of  the  commerce  of  the  river  from  J  90S  to  1896, 


Shipments. 


Grain  and  hay 

Live  stock 

Lumber,  wood,  and  ties 

Building  material  and  gravel 

General    merchandise,  farm    ma- 
chinery, etc 

Barytes 

Total 


1903. 

1902. 

Tons. 

1,498 

489 

24,  AV. 

10,639 

Tons. 

6.000 

153 

74,385 

12,369 

1,534 

85 

2,284 
3 

38,501 

95,194 

1901.        1900. 


Tons. 
4,232 
1,058 
56,221 
8,000 

2,738 
90 


Tons. 

8,r22 

984 

76,583 

7,500 

2,885 
70 


72,339  I  96,144 


1899. 

Tons. 

4,077 

873 

57.663 

9,945 

4,144 

1898. 

1897. 

Tons. 
3.418 
1,038 
74,881 
8.015 

1,934 

Tons. 

1,596 

909 

66,175 

1,350 

1,215 

76,702 

84.286 

71,247 

Tons. 

2,651 

848 

62,764 

4,600 

1,685 


72,893 


Table  3. — Comparative  commerce  of  the  Osage  River  expressed  in  mile-tonSy  from 

190S  to  1896. 


Class. 

1903. 

263.018 
970, 723 

1902. 

1901. 

1900. 

1899. 

1898. 

1897. 

1896. 

Packets 

675, 705 
3,834.065 

277,106 
2.425,710 

545,107 

393.1.Sfi 

849.955 
8,825,099 

178.695 
3.707,200 

212,898 

Rafts,  etc 

3,060.215  2. 968!  121 

8,839,488 

'       ' 

Total 

1,233,741 

4,009,770 

2, 702, 816 

3,605,322 

3,861,257 

4,175,054 

3,885,895     4.051.881 

REPORT  OP   MR.  W.    R.   DEWITT,    ASSISTANT   ENGINEER. 

Sioux  City,  Iowa,  June  SO,  1904* 

Major:  I  have  the  honor  to  submit  the  following  annual  report  pertaining  to  the 
Osage  River  for  the  fiscal  year  ending  June  30,  1904. 

Operations  consisted  of  care  of  plant  and  property  at  Lock  No.  1,  measurement  of 
new  bridges,  and  examinations. 

No  active  work  was  done  on  account  of  the  available  funds  being  too  small  to 
permit  it. 

Watchman  Louis  Seidel  was  on  duty  at  Lock  No.  1  throughout  the  year  and  has 
taken  excellent  care  of  the  plant.  A  sharp  and  unusually  high  rise  passed  down  the 
river  between  April  23  and  May  2,  1904,  and  it  became  necessary  to  send  assistance 
to  the  lock.  A  foreman  and  6  men  were  sent  from  Gasconade  Boatyard  and  worked 
11  days  in  securing  the  plant,  removing  driftwood,  and  removing  property  to  places 
of  safety,  and  on  account  of  Watchman  Seidel' s  timely  warning  nothing  was  lost  or 
damaged.  The  highest  stage  reached  during  this  rise  was  23.72  feet  above  S.  L.  W. 
on  April  28,  1904. 

This  extra  work  was  done  at  a  cost  of  $219.88. 

The  total  expense  incurred  for  the  year  was  $2,470.26. 

Two  new  bridges,  namely,  the  St.  Louis,  Kansas  City  and  Colorado  Railroad  bridge, 
built  near  Hoecker,  Mo.,  and  the  Kansas  City,  Osceola  and  Southern  Railroad  bridge, 

BNo  1904 146 
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built  at  Osceola,  Mo.,  were  measured  and  found  to  agree  satis&ustorily  with  the 
approved  plans.  Longitudinal  sections  of  the  bridges,  showing  meacrurements  taken, 
are  on  file. 

In  accordance  with  act  of  Congress  approved  March  4,  1904,  declaring  the  head  oj 
navigation  to  be  at  Warsaw,  the  bridge  at  Osceola  is  now  beyond  the  jurisdiction  of 
this  office. 

A  trip  of  inspection  by  skiff  wajs  made  over  the  river  from  Linn  Creek,  Mo.,  to  iti 
mouth  June  11  and  12,  1904,  and  a  special  report  submitted  to  you  under  date  rif 
June  15,  1904. 

The  lock,  as  it  stands,  is  a  menace  to  navigation  and  should  either  be  completed 
or  removed.    The  longer  it  is  left  in  an  incomplete  state,  the  more  will  be  the  expen- 
diture required  for  its  completion. 
Very  respectfully, 

W.  R.  DaWrrr, 

AsnMant  Engineer. 
Maj.  H.  M.  Chittenden, 

Corps  of  Engineers, 


A  A  3. 

IMPROVEMENT  OF  GASCONADE  RIVER,  MISSOURI. 

The  act  of  June  13,  1902,  appropriated  the  sum  of  $10,000  for  the 
Gasconade  River.  A  project  for  its  expenditure,  approved  by  the 
Chief  of  Engineers,  July  26,  1902,  provided  for  two  seasons'  work,  to 
consist  of  removal  of  sna^s  and  other  obstructions,  the  building  of  wing 
dams,  and  doing  such  other  work  as  would  yield  immediate  benefit  to 
the  channel. 

Durin?  the  past  season  operations  have  been  carried  on  at  Bumpus 
Island,  band  snoals,  Freedom  Warehouse,  Henslevs  shoals,  Deppes 
shoals.  Catfish  shoals,  Priors  Island,  Brandts  Ismnd,  WcKxlpecKcr 
shoals,  and  Stake  shoals.  The  boating  channel  was  cleared  of  snaeH 
and  wreck  heaps,  and  all  overhanging  trees  were  trimmed  or  felled. 
Attention  is  invited  to  the  accompanying  report  of  Mr.  DcWitt  upon 
the  opemtions  of  the  past  season. 

The  work  on  this  river  is  undoubtedly  of  a  good  deal  of  benefit  to 

navigation,  and  should  be  provided  for  in  future  as  it  has  l)oon  in  the 

past. 

Mo  ft  exj  HtaUnx  vn  t, 

July  1,  1903,  ])alance  unexpendeil $«,  427.  <iO 

Amount  all<>tt<Nl  from  anpropriatiou  for  iiiaintonancv  of  river  ami  harlnir 

improvement,  act  of  June  1.3,  liK)2 1 ,  (KX>.  (K) 


7, 427.  HO 
June  30,  1904,  amount  exj)omltMl  <lurin);  fiseal  year: 

For  works  of  improvenient $1,  384.  10 

For  maintenance  of  improvement 4, 129.  44 

5,  51,3.  .VI 


July  1,  IIHM,  balamv  unex|)entUMl 1,914.()($ 

July  1,  liHM,  outHtandin^  liahilitii^s 2.  l>> 


July  1,  1904,  balance  available 1.912.  (»ti 

Amount  (t^stimaUMl)  requin^l  for  oomf)letion  of  existing  pmjtvt Indetinite. 

Amount  that  ran  Ik*  j>n)fitably  ex}H'n<UNl  in  fiHcal  year  ending  June  30. 
liMH),  in  a<lditi(m  to  the  ))alan(*e  unexiH»n<letl  July  1,  llKM: 

For  workH  of  impnivement $10,  (NH).  00 

For  maintenan<*e  of  improvement 1(»,  000.  00 

20,(K10.00 

Submitted  in  eomplian<v  with  riMiuirtMnents  of  pundry  rivil  a<t  of  June 
(    4,  1897,  and  of  section  7  of  the  river  and  luurbor  act' of  1899. 
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APPROPSIATIONB  AND  ALLOTMENTS. 


Act  of — 

June  14, 1880 $5,000 

March  3,  1881 10,000 

August  2,  1882 10,000 

Julys,  1884 5,000 

Augusts,  1886 7,500 

August  11,  1888 5,000 

September  19,  1890 4,000 

July  13, 1892 4,000 


Act  of— 

August  18, 1894 $5,000 

June3, 1896 6,000 

March  3,  1899 16,000 

June  13,  1902 10,000 

Allotted  bv  Secretaiy  of  War  from 

act  of  June  13,  1902 1,000 


Total 86,600 


COMMERCIAL  STATISTICS,  GASCONADE  RIVER. 

The  steamboat  traffic  was  carried  on  by  the  steamer  Buck  Elk, 

Table  1. — Clone  approximation  to  the  amount  of  river  trade  during  190S, 


Class. 


Packets 
RaftH... 


Total. 


Grain. 


Ton». 
196 


196 


Live 
stock. 


! 

LumlKT    Rail- 

and     I    road 

wood.       tics. 


Tons. 
15 


16 


Tbns. 
10 


Tom. 
i6,'64i 


10  I  10,541 


Build- 
ing ma- 
terial. 


General 
merchan- 
dise, 
farm  ma- 
chinery, 
etc. 


Tons. 
2 


I 


Tons. 
24 


24 


Total. 


Tons. 

247 

10,541 


10,788 


Mile- 
tons. 


9.189 
691,500 


700,639 


Table  2. — Ojmparative  statement  of  the  commerce  of  the  river  trade  from  190S  to  1896, 


Shipments. 


Grain  and  hay 

Live  stock 

Lumber,  wood,  and  railroad  ties . . . 

Building  mat<.»rial 

General    merchandise,  farm    ma- 
chinery, etc 

Total 


1903. 


Tons. 

196 

15 

10,551 


24 


10,788 


1902. 


1901. 


Tons.  Tons. 

4,446  2,437 

167  i  486 

28,305  j  14.869 

9,845  418 


1,617 


1,251 


1900.    '    1899. 


44.380 


19.460 


Tons.  Tons. 
4,796  I    2,100 

255  414 

15,604  I  19,864 

166  I  6 

859  I    1,875 


21,580  ,  24,259 


1896. 


Tims. 
1,667 

708 
27.184 

320 

1,152 


1897. 


l\ms. 

1,467 

686 

27,614 

69 

679 


30,981  :  80,515 


1896. 


Tons. 
8,197 
1,181 

40,850 
493 

1,128 


46,294 


Table  3. — (Jomparatire  commerce  of  tlie  river j  expressed  in  mile-tons j  during  the  years 

1903  U)  1896. 


Class. 

1903. 

1902. 

1,231.183 
2,508,270 

1901. 

369,223 
1,347,800 

1900. 

1899. 

1898. 

1897. 

1896. 

Packets 

Rafts 

9,139 
691,500 

236,992 
1,187,280 

307,876 
1,079,753 

162,594 
1,669,669 

;179,777 
2,090,125 

229,215 
3,293,060 

Total 

700,639  '  3,r<».453 

1 

1.716.523     1,424,272 

1 

1.387,129     1,882,263 

2,209,902 

3,522,275 

REPORT  OP   MR.  W.  R,  DEWITT,  ASSISTANT  ENGINEER. 

Sioux  City,  Iowa,  June  SO,  1904* 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Gasconade 
River  for  the  fiscal  year  ending  June  I^,  1904: 

The  proje<;t  for  the  improvement  of  this  stream,  adopted  in  1880,  contemplate^ 
the  removal  of  snags  from  the  channel  and  of  overhanging  trees  from  the  bankJB  ^^ 
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the  river  where  nece88ar>'  and  the  construction  of  wing  damB  and  training  walls  to 
concentrate  the  flow  of  water  upon  the  flhoals  to  increase  the  depth  at  thoee  places. 

On  July  1,  1903,  the  availal)le  v.ash  l^lanceof  the  current  appropriation  amounted 
to  $6,426.06. 

A  personal  examination  of  the  river  was  ma<le  l)etween  Auf^ust  16  and  19,  1903, 
and  a  project  for  the  improvement  for  the  current  fiscal  yi*ar  was  made  under  date 
of  Au^st  19,  190H,  which  was  approved  hy  your  telegram  of  August  22,  1903,  and 
measures  were  immediately  taken  to  begin  operations. 

The  ]>roject  submittal  include<l  re]mr  work  to  all  existing  works  between  Pointer 
Creek  and  the  mouth,  a  distance  of  46  miles,  (ronstruction  of  several  new  dams  where 
found  ex]>e<lient  during  the  progress  of  the  work,  and  the  removal  of  snagH  and  over- 
hanging triH.'H. 

The  nect^Hsary  plant  was  n^fyaircfl  and  as8emble<l  at  the  Crasconade  tnjat  yar^l 
l>etween  tlie  dates  of  August  19  and  August  27,  1903,  and  on  the  morning  of  August 
28  the  Ht(*ami>r  liurk  Elk,  which  had  ))een  chartere<l  for  the  jiunKiee,  was  clean'<i 
from  (iuHconade  with  tlie  plant  in  tow.  After  some  <lifliculty  in  pulling  the  tow  over 
the  shoal  places  by  means  of  the  sti^amer's  capstan,  the  outfit  arrive<i  at  Bunipus 
Island,  37  miles  from  the  mouth,  on  St^ptemlx'r  1,  IfKKi,  and  active  operations  Ijegnu. 

The  wnrk  at  Kuinpus  Island  consist e<l  of  one  dam  across  Bumpus  Island  chute. 
125  ft*et  Inng,  55  fwt  <>f  its  length  being  fn)ni  3  to  5  feet  dwp,  the  remain<1er  l>eing  1 
f(N)t  6  inches  tlee]).  ()piM)site  Bumpus  Island  a  chute  l)ehind  a  bar  was  closed  with 
a  dam  55  fwt  long  ami  trr)m  1  to  5  feet  detM). 

At  Sand  shoals  two  dams  were  built,  one  on  the  right  and  the  other  on  the  left 
bank  of  the  river.  The  one  on  the  right  )>ank  is  150  feet  long,  extending  75  feet 
from  the  l>ank  to  the  channel,  where  it  makes  a  turn  and  runs  a  distance  of  75  feet 
downstn^am  {tarallel  with  the  current.  This  dam  is  from  2  to  4  feet  <leep.  The  dam 
on  the  left  bank  is  240  feet  long,  extending  IIM)  fe<*t  from  the  )>ank,  at  an  angle  of 
about  35°  from  the  shore  line,  where  it  makes  a  turn  downstream  and  runs  rarallel 
with  the  current  a  distance  of  50  feet.  This  dain  is  from  2  to  4  feet  dt»ep.  Faoines 
were  placed  just  under  the  root  of  this  <1am  to  protei't  the  Itank  from  erosiim  by  an 
ed<ly  forme* I  at  that  point  when  the  water  at  a  ctTtain  stage  floweil  over  the  top  of 
the  '<lam.  There  is  un  oi>en  channel  between  these  dams  of  150  (estimate<l )  feet.  A 
crevice  15  feet  wide  in  tne  old  dam  at  the  head  of  Pryors  Island  was  closed  with 
bnish  and  stone. 

At  Free<lom  Warehouse  one  dam  was  built  221  feet  in  length.  It  extends  121  feet 
fmm  the  left  Imnk  to  the  channel,  at  an  angle  of  al>out  50°,  when  it  makes  a  turn 
downstn»am,  nmning  ItK)  fwt  {larallel  with  the  current.  This  <lam  is  from  3  to  44 
feet  dcH'p.     The  o|>eM  I'hanncl  is  estimatiMl  to  be  alxnit  1(K)  fiH.*t  wide. 

At  Hensleys  shoals  an  extrnsinn  ^^i  (>4  feet  was  built  to  the  old  dam  connecting  tin* 
dam  with  the  l»ar  Im'Iow.  This  l'xtcn^'inn  i.^  from  U  to  4 J  !t*et  dwp.  The  low  plai-i'M 
in  the  old  <lam  were  also  restonMl  to  unnle. 

At  l)ei>]K*s  shoals  the  old  dam  was  fomid  intact,  but  was  Ik*1ow  grade  and  was 
raised  1  foot  thron^dioiit  its  entire  Icn^^h.     This  dam  is  r>I()  ftt»t  I<>ng. 

At  Cntfiith  ithntif/t  a  ]>reak  in  tht'old  liarn,  ♦»:;  ftt't  loiijr  bv  9  ft't-t  di»ep.  was  cloiMil. 
There  was  also  Imilt  aerr»ss  the  bar  at  the  head  of  the  «»ld  dam  an  extension  144  feet 
by  fn)ni  1  to  li  fei-t  deep  to  the  main  bank.  All  low  j)la4'e?«  in  tlie  <ild  <Iani  wen- 
raisi^I  to  grade.    One  hnndnMJ  and  fifty  fei't  of  the  tRiiniiig  dam  was  niiseil  t>  inelu's. 

.1/  lirfimits  shtHiljt  a  Im-ak  in  the  old  <lani,  'X\  feel   lonir  by  .'»  feet  <ieep,  was  elii^il. 

At  W'oftf I pn'krr  nhnnh  the  main  dam,  1.019  ivi'X  long.  w:is  Riix'd  from  (I  inelie.*^  rn 
1 J  feet  tn  gradt'.  Forty  feet  of  the  lower  end  of  the  t mining  ilani  \v;is  slremrtheiieil 
by  a  row  <»f  stakes  'M  fet»t  outside  tlu'  dam,  and  framed  t«»i:etlier  with  |ki|i's  and  en»ss 
logs  and  filled  with  brush  and  stone  to  jtntttH't  tlw  <lam  fri>m  U'in^  underinineil  bv 
the  current.  The  auxiliary  dam.  ISO  feet  long,  was  raistnl  from  6  iucln's  to  1  fiiiit, 
and  a  break  i»f  <iO  feet  ]>y  iM  feet  deep  was  clos«il. 

.1/  Stnhs  ultwifs  \\\y*  «lain  was  rai.-iil  I  foi»i  thr«>n^di«»ut  its  entire  length  •»(;!!♦♦*  feet. 
A  break  '^^  feet  in  leiiirth  in  the  trainiiii:  <lam  was  cIomhI.  Ka.'^ciiM's  were  placid  1  ju>t 
under  the  nM)t  of  the  main  dam  to  prot*'«'t  the  bank  fnun  cnttiuL'. 

The  work  done  by  the  steamer  Ihirk  /■.'//■,  with  a  small  crew,  con* isttnl  of  remo\  ink; 
siKiiTs  and  other  t>l»stnictions  from  the  channel  o|"  the  river,  cnttinir  <»verhanL'ing 
trei-s.  and  moving  the  working  plant  from  |Miint  to  ])oint  as  the  pro>:n>s  of  the  work 
rt^piin'd.  A  |»:ur  of  sln-er  leirs.  with  blocks  ami  tackle,  was  en'<"te«i  on  the  steamer's 
Ih»w  to  In.' nstnl  in  snagging  and  pro\,il  most  effective  in  n-movinir  l«»irs  from  ih«* 
channel,  some  old  lo^  iH'ini;  n'lihiveil  that  had  Ui'ii  a  menace  to  na\  i<ratii*n  fi»r 
years  and  which  other  means  formerly  usi'd  in  this  work  hud  not  Utn  effivtive  in 
removing. 
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Statement  of  work  (Kcomplished  by  tteamer  Buck  Elk,  and  amaU  crew. 

Snags  removed ^ 130 

Overhanging  trees  cut 332 

Submerged  stumps  removed 24 

Submerged  rocks  removed 3 

Old  piles  removed 14 

Pilef?  cut  off 17 

Wrack  heaps  removed 6 

Stumps  on  oar  removed 3 

The  season's  work  was  brought  to  a  close  December  5,  and  the  plant  and  tools 
were  taken  to  the  boat  yard  and  stored  for  the  winter. 
The  exi)enditures  for  the  season  were  as  follows: 

Snagging $1,668.61 

Care  and  repair  of  plant .' 541. 40 

Expenditure  at— 

Bumpus  Island 463.57 

Sand  shoals 601.39 

Freedom  warehouse 329. 14 

Hensley  shoals 212.59 

Deppes  shoals 180.00 

Catfish  shoals 398.30 

Priors  Island 36.09 

Brandts  Island 138.68 

Ww>d  pecker  shoals 594.  75 

Stakes  shoals 421.89 

a  5, 696. 31 

The  total  expenditure  for  the  season  amounted  to  $6,613.54,  leaving  a  cash  balance 
on  hand  Julv  1,  1904,  of  $914.06. 

Two  new  bridges  recently  built  across  this  stream,  namely,  the  St.  I^uis,  Kansas 
Citv  and  Colorado  Railroad  bridge,  at  Gascondy,  Mo.,  and  a  wagon  bridge  at 
Rollins  Ferry,  Missouri,  were  measured  and  found  to  have  been  built  in  accordance 
with  the  approved  plans.  Longitudinal  sections  of  these  two  bridges  with  measure- 
mentij  shown  as  taken  are  on  file. 

Very  re8i)ectfully,  W.  R.  DEWrrr, 

Asgigtant  Engineer, 
Maj.  H.  M.  Chittenden, 

Corps  of  Engineers. 


A  A  4. 


PRELIMINARY  EXAMINATION  OF  KAW  (KANSAS)  RIVER,  KANSAS,  AT 

OR  NEAR  ITS  MOUTH. 

[Printed  in  House  Doc.  No.  82,  Fifty-eighth  Congress,  second  sefision.] 

War  Departbient, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, copy  of  report  dated  February  17,  1903,  by  Capt.  H.  M.  Chit- 
tenden, Corps  of  Engineers,  on  preliminary  examination  of  Kaw 
(Kansas)  River,  Kansas,  made  in  compliance  with  a  requirement  in 
the  river  and  harbor  act  approved  June  13,  1902. 

It  is  the  opinion  of  Captain  Chittenden,  concurred  in  by  the  division 
engineer.  Col.  O.  H.  Ernst,  Corps  of  Engineers,  that  the  locality  is  at 
present  not  worthy  of  improvement  by  the  General  Government,  and 
the  Board  of  Engmeors  for  Rivers  ancl  Harbors,  organized  under  the 

(^  Includes  $S2.77,  cost  of  spikes  and  nails  on  hand. 


2326      REPORT  OF  THS  CHIEF  OF  EKQINEBBS,  U.  8.  ABMT. 

provisions  of  section  3  of  die  above-mentioned  act,  which  has  examined 
and  reviewed  this  report,  as  required  by  section  14  of  said  act,  reports 
in  fourth  indorsement  thereon  that  it  is  not  desirable  that  the  United 
States  should  undertake  the  improvement  of  Kaw  River  at  or  near  its 
mouth. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Q.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engi/neers^  U,  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  gapt.  h.  m.  chittenden,  corps  of  engineers. 

United  States  Engineer  Office, 
JSiotix  City^  lowa^  FAruary  17^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 

Ereliminary  examination  of  the  Raw  (Kansas)  River,  Kansas,  ordered 
y  the  river  and  harbor  act  of  June  13,  1902: 

Navigation  upon  this  stream  is  shut  off  absolutely  by  railroad  and 
highway  bridges,  the  first  of  which  occurs  1,200  feet  above  the  mouth 
of  the  fiver. 

There  are  only  two  uses  to  which  the  portion  of  the  river  below  the 
bridges  can  be  put  that  have  any  bearing  upon  questions  of  navigation: 

(a)  The  loading  and  unloading  of  cargoes  coming  from  or  going  to 
the  Missouri  River.  There  is  at  present  no  prol^bility  of  any  such 
use  in  the  near  future. 

(J))  The  use  of  the  stream  as  a  winter  harbor  for  river  boats,  and 
particularly  for  the  Government  fleet  doing  work  along  the  river. 
The  difficulties  in  the  wav  of  this  use  condemn  it.  The  rivor  now 
receives  the  sewage  of  iCansjis  City,  and  at  low  water  is  in  a  con- 
dition that  would  make  it  very  ohjeetioiiable  as  a  harlwr.  The  land 
on  its  shores  is  very  valuable  and  is  of  more  importance  for  municipal 
purposes  than  it  woukl  l)e  for  boat  yards.  It  is  not  !)elieved  that  tnis 
considenition  merits  serious  attention. 

There  is  no  public  demand  whatever  for  the  improvement  of  the 
stream  as  a  iiavipi])le  waterway,  and  1  therefore  report  it  as  at  present 
unworthy  of  improvement  by  the  (leneral  Government. 
Very  respectfully,  your  obedient  servant, 

11.  M.  Chittknden, 
Captahu  CWjM  of  /iN(jhtet*rs. 
Brig.  Gen.  G.  L.  Gillespie, 

Chttf  (f  Ktuflfurrs^  U.  S.  A. 

[Fir>t  iiukuNoment,] 

Office  Chikf  of  Engineers,  V.  S.  Army, 

Fvhrmiry  21.  1903. 

Respectfully  referred  to  Lieut.  Col.  O.  H.  Ernst,  Corps  of  Engi- 
neers, division  engineer,  northwest  division,  for  his  views  and  recom- 
mendations. 

To  Iw  returned. 

(i.  L.  (tILLESPIE, 

Brig.  Geik..,  Chief  of  Enginetrs^  L\  *S.  Army. 
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OFrirr.  Divihios  Knuinkkk*  Noktiiwrht  Ihvuaos', 

Kos|MM't fully  roturnr*!  to  th«»  Chiof  of  Kii^imH«p«. 
Till*  H<t  of  •liino  i:{«  liN>:f,  i-hIU  for  tin*  rxuiiiiimtion  of  tho  **Kiiw 
Hivrr  at  or  iioiir  it.^  mouth/* 
Tli«*  Hin*tiiii  is  with«Mit  f*oiiuiH'n*iHl  im|)ortaiuv. 
I  i'oiirur  ill  the  opinion  that  itM  improviMncnt  In  not  mlvi^ahh*. 

C).  II.  Kknkt« 

Li  tut,  i  /*/,,  f^ftjut  of  Kn^iHf^Tti^ 
I^ii^iMttfu  tMijihffr^  \4trthwfiit  I^SvUitm. 

[Tlilnl  ImlimrinriiL) 

Ofkick  1*iiikk  op  Knuinkkrji,  r.  S.  Army, 

March  ./,  lM,i. 

Hosprrtfnily  roffrriNl  to  tho  Hoard  of  Kn|fiiHH«ni  for  Rivon*  and 
IIarlM)r<*,  i  tiiiMituU*d  l>v  Spo(*ial  Orders,  No.  24,  Il«*adquart««rN«  (\irpK 
of  Kii^iniNTN,  M*ri<*.*«  of  ISmi;;^  for  ronhidemtion  and  nHximniiMidation, 
a^  nM|uin*<l  hy  MH*tion  *^  of  the  art  of  Juno  13,  ItMv^. 
Adiliti«»mil  infonnalitm  has  Innmi  ralltHl  for,  if  available. 
By  cuiuumnd  of  Hri^.  Uen.  (tillespie: 

A.  Mac'kknkip.. 
f  fV#'n#7,  (  nrfNf  i*f  Knt/intm, 

(Ftmrlh  liiilnffvrmrfil  ) 
I)(>AKI>  OF   KmsINKF.KH   ft^lR   UlVRKN  AKO   IIaRBORII, 

WtnthlfijtiHk^  Ik  f'.,  AprU  ii^  IMJ. 

Ite!>»|)i*ctfullv  returnisi  to  tin*  (*liii>f  of  Kntfim^ers,  rnited.Staten  Amiv. 

TIh*  I^Nird  iif  Kn^nni*««r*«  for  Uivers  and  IlarlMirN  haii  r<inHi4ii>nHi  ifie 
within  r«'|Mirt  of  thi*  diMrii-t  ottiivr  and  the  indors(*ni<*nt  «>f  the  tlivision 
enjLnni'fr  thrn'on. 

Tlii<*  ri\«-r  ha.-*  little  or  no  «-iMnmenv,  either  hnml  or  fO*neral.  I'lion 
tiie  Mi<>M>uri  Uivi*r,  Mhirli  i^  many  timen  lar)fi*r  tlian  the  Kaw.  and 
t«i  Hhirh  the  latti*r  in  triluitary,  the  ex|M*nditure  of  lar|^  huhin  for 
improxmient  lut**  not  re*«ulti»«i  in  the  development  of  any  «^>nHid«*nihle 
etinimerti*.  The  li«i»nl  is  of  the  «»pinion  that  the  impruvemi*nt  of  the 
Kiiw  wituM  ri**»ult  in  n<i  lnin!^|M»rtMtion  route  of  value  e^minienMurate 
with  till*  1*1  »-t,  mill,  furth<'rin«in\  that  the  existinif  hridp*?*  near  the 
mouth  of  th«»  Khu.  the  ^n-at  value  of  rvml  estate  in  the  vieinity.  and 
till*  slight  I  itiiiuii*ri'ial  demanil  f(»r  Mirh  im*n*a*M*d  faeilitieM  n*nder  inail- 
vi^i)»li-  tlh*  iniprovmient  of  the  mouth  of  the  river  for  l(H*al  harfNir 
puriMiM**.. 

Ki»r  tlir*^'  rraMin<«  the  lion n I  iK^lieveM  tliat  it  i«*  not  di^irahle  that  tho 
I'liiti'd  Stitti*-  «h«iuld  umiertake  the  improveiin^nt  of  Kaw  Kiver  at  or 
m*ar  it>  mouth. 

For  tlie  IWiard: 

II.  F.  lIoniR^ 

%  ( #*r/*«  of  HH4f!netr»^ 
iknior  JfMoer  IVemmL 
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A  A  5. 

EXAMINATION  OF  MISSOURI  RIVER  BETWEEN  ITS  MOUTH  AND  SIOFX 
(3ITY,  IOWA,  INCLUDING  THE  SECTIONS  AT  AND  NEAR  HERMANN. 
WEST  (GLASGOW,  WILHOITE  BEND,  LEXINGTON,  AND  ST.  JOSEi'H. 
MISSOURI. 

[Printed  In  IIouhc  Doc.  No.  441,  Fifty -eighth  Ck>ngruflii,  second  fwailon.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wanhhigtony  January  16^  1904. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, report  dated  October  26,  1903,  by  Capt.  H.  M.  Chittenden. 
Corps  of  Engineers,  on  examination  authorized  h^  section  1  of  the 
river  and  harbor  act  approved  June  13,  1902,  of  Missouri  River  from 
Sioux  City,  Iowa,  to  the  mouth  of  the  river,  with  a  view  to  ascertaining 
whether  navigation  can  be  obtained  at  a  reasonable  cost  by  dredging 
and  the  removal  of  obstacles;  also  at  and  near  Hermann,  West  Glai^w, 
Wilhoite  bend^  Ijexington,  and  St.  Joseph,  with  a  view  to  ascertaining 
what  improvements  in  these  localities,  if  any,  are  neeessarj'  for  naviga- 
tion. 

Captain  Chittenden's  report  has  been  referred  for  consideration  by 
the  lioard  of  Engineers  for  Rivers  and  IIarlK)rs,  as  provided  by  section 
3  of  the  act  of  June  13, 1902,  and  attention  is  respectfully  invited  to  lU 
report  of  January  4, 1904,  in  seventh  indorsement  thereon.  The  Board 
has  very  carefully  reviewed  all  the  features  involved  in  the  treatment 
in  the  interests  of  navigation  of  the  Missouri  River  from  Sioux  City 
to  the  mouth,  including  the  various  localities  named  in  the  act,  ami 
cjoncludes  its  report  as  follows: 

To  sum  up,  in  the  matter  of  the  Mimouri  River  tx^tween  Sioux  City,  Iowa,  and  its 
mouth,  the  Board  recommends: 

( 1 )  That  it  h  advisable  to  provide  for  nna^ing  o];>eration8  hy  mcanB  of  a  pemuk 
nent  apprnpriation  of  $IV>.000  annually,  Imtthe  amount  available  for  earh  of  the  next 
two  vears  shnnld  Im'  *r)(),0(H). 

(2)  That  navijration  can  not  l>e  f«M'un»<l  at  reanonabU*  cont  by  means  of  dre<l>!in>r. 

(3)  That  no  im^jrovements  are  ne<'essiiry  for  navipition,  or  advisable,  at  and  nt*ar 
W(*st  (Jla^^ow,  Wilhoite  In'nd,  Ix'xin^ton.  or  St.  Jos4*pli. 

(4)  That.it  is  a<lvisiible  in  tlie  inten-sts  of  navi)^ition  to  umlertiike  improvenienttf 
at  and  near  Hi'miann,  at  a  e(»st  of  ^1(),(KK). 

I  concur  in  the  views  and  reconimondations  of  the  l^ard. 
Very  respectfully,  your  obedient  servant, 

(i.    L.    (iILLESriK, 

7>/vV/.  <?///.,  Chlvfof  l£n(j!neiri<^  U.  aS.  Arrny, 
Hon.  Eliiiu  Root, 

Srctttury  nf  War. 


report  of  calt.  h.  m.  ciiittendkn,  cokp8  of  knoineers. 

United  States  Excjineer  Ofuce, 

SloHx  Cify^  loira^  Octiffur  i-^6*,  UMlh 

General:  I  have  the  honor  to  sul)init  herewith  a  rejwrt  upon  exam- 
inations required  by  act  of  Congress  of  June  13,  19n2,  at  tne  follow- 
ing points: 

(1)  Missouri  River  l)et>*-een  mouth  and  Sioux  City,  "with  a  \-iew  ti>  :is«*ertaininK 
whether  navi>rat ion  ean  bi'obtaincil  at  a  reatnmable  i^ust  bv  <lredtnn^and  the  removid 
of  obstacles;''  (2)  Hermann;  (3)  Witjt  Cilasgow;  (4)  Wilhoit^Bend;  (5)  Lexington; 
(6)  St.  Joseph. 


APHKNDIX    A  A — RKtt^KT  4)K   MAJOR   rillTrKIfUKN.        SS'itt 

111  n*pinl  tc»  till*  prni'ticiil  valia*  (»f  Himfririnj^  opi*nitionH  on  tlio  Mih- 
Miiiri  I{iv<*r  th<*n*  i*«  no  clouhl.  Simifs  un*  tin*  nnt^t  fonniciul»liMiaii^*r 
t«i  lh<»  imvipition  of  that  stn*:iiii.  Tlio  n*(viit  AimnI  Iium  linni^ht  int4i 
till*  rliiiniit*!  II  ^r«*ut  iii:iiiy  n«*w  ^iiup^,  iin<i  tlirir  mniplrtc*  n*tiiovttl  will 
Im'  li  iniittrr  of  M*V4*nil  M»«Min?»'  work. 

In  till*  iimtt«>r  of  ilnnl^Mn^  o|N*nition*i  it  Iuim  ni»l  Invii  iini4'ti(*HMo«  on 
Hi'f'oinit  of  tohI,  to  fM|uip  li  iiri*<l^>  Innit  for  «*x|N*riint*nt  in  niiiintainin); 
H  rhiiMiii*!  n\<*r  ^lmllow  tiiir*«:  und  tin*  lii^li  wiitiT  of  tlir  iNt^t  two  s«>a- 
soiiH  hiiH  nimlt*  o|N*nitioiiH  of  timt  kin«l  niiniMVHsarv.  Th<>  ontin*  diM- 
taiiri*  fi'fini  Kuii-4i<«  (*ity  to  tin*  ni«»iitliof  tli<»  rivrr  wiih  tmvrn^iHi  l>y  th«» 
(ioM*rniiiiMit  Miii^  iMmt  }frl'Lrt**'n  in  (>(*t4»lN*r  of  liotli  liMi:SHn(l  ItHiH, 
without  Iwinjr  •*lop|HMl  inwt^  hy  hhailow  watrr.  Ilwro  is,  ht>wovf»r,  no 
<|iii*.stion  of  till*  fi*Hsiliility  of  ^lui«*in>;  «>r  cln*(i^inLf  rliannoU  a4'row4  tin* 
Imrs  in  low  \iiitrr,  aiul  it  \^  lN*lii*v<'d  that  a  i^oinhiiHHl  driHl^t*  and  nna^ 
iMttit  roiild  Ih*  di*\iMMl  uliirh  w(»uld  In«  vory  «*fT(*ctivc  in  iiuuntniniii}^  a 
navipil»l«*  d«*ptli  ill  tlu*  low  wat4*r  Ni'ttxin. 

An  i*<«tiiimt«>iif  $:io,inm>  wa^  HuhniittiHi  in  my  last  annual  n'port  for 
Mia^^Mii^.  At  that  tiiiir  the  offtTt  c»f  tho  ^n*ttt  fltMMl  of  la^t  May  and 
•liiii«*  H:t^  tu»t  known,  and  a  nsviit  l«»w-watvr  inrtiMvtion  of  tlio  riwr 
luf*  diorlo^rd  mi  iiiaiiy  ni'w  mim^  tliat  it  in  ini|M)rtant  to  inrn^am)  thitc 
oMiniah*  until  tin*  rivrr  i-  rrHt4iri*«l  to  itM  iHiniial  4*ondtlion.  I  W4>uld 
thi*rt>f«trr  rrcoininnid  that  tin*  i*HtiiiMit4»  of  l^5lMXiO  fur  the  next  two 

Vt^ar^^  Ih*  doublinl. 

• 

IIKUMANN«  Mil. 

Ifcniiaiin  i-  tin*  4*i'nt4*rof  a  ron-idf»rHf dr  rivor  tnido«  whic*h  omhrBr««« 
tin*  (oi*M*i»nad«*  aii<l  t  >>ap*  rivrin  imd  tin*  Mi*«f»ouri  for  a  4liMan4'4*  upan4l 
<io\iii  I  if  hIhiuI  .'io  niili-H.  Thi*  (Hinforiniiti«»n  of  the  IdiitT  shon^  on  the 
Mkiith  Uoik  i-  Hiii-h  that  I  lit*  rivi*r  ti*n«U  to  leave  it  in  the  vi(*inity  4if 
llfrniaiin.  and  that  |Mirt  ha**  nften  *«ulTi*n*«l  from  f«iltinc  up  in  riM'ent 
yrar^.  Tlif  ii\rr  dividrn  iip|Misite  the  t4iwn,  a  c«m.*«idenioh*  |iortion 
Ifuiii^r  iN^hind  an  i-ijand.  1 1  W(»uld  rennnly  theo4>nditi4m  at  lleniuinn  if 
th«*  «liutr  Indiiiid  tin*  i">laiid  muld  he  «*li»M>«t  hy  a  4|ik4*«  m>  tliat  thei*ntin> 
Ktri'aiii  •*)ioiild  tli»i«  aloti^  tin*  ri^ht  Iwnk. 

Ill  I'diiiirrtiMii  \iith  thi*«  Hiiik,  liowrver.  it  W4iuld  In*  iin|M»rtant  t<i 
4'h»<.4>  till*  t'liiile  U*t\%i'«*n  |iati*.«<  NIaiid  lM*h>w  town  aiMl  the  Miilth  nlniri*, 
fitniii;:  till'  %%hi»l«'  ri\i'r  through  the  main  rhannel  on  the  n4»rth  n\\\v  of 
till*  i'^land,  tliii*^  niakiii^  tin*  rtiiirM*  of  the  river  on  h*avinir  llernmnn 
4'onfiiMii  naltinilly  uith  thai  appi'iiH4*hin^  tnwii.  Thi^  uoiild  n«*4*rw«t- 
tatt*  a  -^triiiiLf  diki*  to  cIom*  the  ciititi*  aiitl  the  re\etnn*nt  at  the  In^ad  4)f 
Hail*"*  I -land. 

The  dikt*  \%nulil  lia\i*  to  In«  very  ln*avy  four- row  and  the  total 
len^Mh  Hiiiild  tint  In*  h*-^  than  :f,iNNi  Uh^X,  lt«  4*o«»t  at  tlo  |N*r  fcNit 
wiMilil  U*  l^*i>*.iMNi.  The  ri*vi*tinent  at  the  hi*ad  of  tin*  inlaml  would  Im 
alMtiit  l.<*iMi  f«>«|  lon^  mid  uouhl  r(H.t  ^(»Jmmi.  The  total  4*o«t  of  the 
inipri»\iiii4!it  i^  e«tiniat«*d  at  J4*»o,<nni.  It  all  applies  slrirtly  to  the 
inti*ii-u  iif  ii;i\  ipiiioii  nil  a  |N»rti«in  of  the  river  where  c4>mmen*ial 
boating  i**  nf  nMisith'rahh*  iiii|M»rtain*e. 

OIAMMIW,  MO. 

Till*  roup*!*  nf  tin*  river  ju-l  Im*|ow  (iht>«|j^>w«  Mo.«  is  anumd  a  very 
aliarn  In'imI  fmni  a  din*<*tioii  iM*arl\  i^a^t  to  one  nli^htly  wi*9it  of  Miuth. 
Tlus  ticiid  ill  aln*ady  r«bar|wr  than  it  nhuuld  Im*  for  practiiml  navigation. 
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The  tendency  of  the  river  has  been  for  years  to  erode  the  rkrht  bank 
upstream  from  this  curve  for  a  distance  of  upward  of  4  mi^s.  The 
Cnicago  and  Alton  Railroad  has  stopped  this  erosion  for  a  distance  of 
over  2  miles  where  their  line  lies  close  to  the  river  along  the  upper 
portion  of  the  stretch  described.  It  is  important  for  the  maintenance 
of  the  navigable  channel  that  the  remainder  of  this  distance  be  also 
held  from  f urthei>cutting,  both  for  the  purpose  of  preventing  a  sharper 
cuiTature  around  the  bend  and  of  mamtaining  sufficient  distance  oe- 
tween  the  bend  and  the  railroad  bridge  to  permit  boats  to  make  the 
approach  to  the  bridge,  about  half  a  mile  below,  with  ease  and  safety. 
The  length  of  bank  requiring  revetment  is  about  10,000  feet,  which, 
at  the  standard  estimate  of  $10  per  foot,  covering  all  expenses,  would 
be  $100,000. 

WIIJIOITB  BEND. 

The  channel  of  the  river  in  Wilhoite  Bend  is  in  very  bad  shape. 
The  heavy  dike  put  in  l)etween  bank  heads  5C  and  6C  had  the  effect, 
during  the  recent  flood,  of  turning  the  current  strongly  inshore  into 
a  low  swale  extending  across  the  country  to  the  Chariton  River.  It 
cut  away  the  right  bank,  which  formerly  acted  as  a  levee  against  hi^ 
water  and  has  now  left  the  bank  so  low  that  ordinary  high  water 
threatens  to  open  a  new  channel  along  this  line  of  low  ground.  Already 
cutting  has  begun  in  several  places. 

The  bank  head  just  below  this  dike  now  amounts  practically  to  an 
obstruction  in  the  river.  It  juts  out  as  a  sharp  pomt,  forcing  the 
river  entirely  out  of  its  regular  course,  and  develops  a  current  around 
the  point  which  amounts  almost  to  a  torrent.  Tne  whole  situation 
could  scarcely  be  worse  than  it  is  from  the  point  of  view  of  navigation, 
while  the  works  themselves  have  created  dangers  to  the  neighmring 
lands  which  did  not  oxist  ])efore. 

A  levcc  should  ho  built  from  the  dike  above  mentioned  to  the  bank 
head  (>(',  to  restore,  as  far  as  possible,  the  original  condition  as  regards 
overflow.  The  ))aiik  hcMid,  now  partially  destroyed,  should  be  allowed 
to  go,  and  the  point  bo  eroded  back  until  a  fair  shore  line  is  develoixnl, 
when  it  shoulcl  be  secured  by  stiindard  revetment,  which  shoula  l>e 
extended  to  a  safe  distance  al>ove  and  below. 

The  levee  work  would  ])e  but  a  small  item,  estinuited  not  to  exceed 

The  bank  revetment  should  cover  a  distance  of  not  less  than  7,2<H) 
feet,  which,  at  the  standard  estimate  of  §I()  per  foot,  covering  all 
expenses,  would  be  }?72,ooO.  Some  expenditures  will  Iw  renuired  to 
remove  ()l>structions  caused  by  existing  works,  and  the  total  sum  of 
$7r),(H)()  is  (Estimated  for  the  entire  improvement  at  this  point.  This 
would  rectify  and  secure  the  l)ank  from  the  upp<M-  bank  iiead  4C  to  a 
point  about  1,000  feet  Iwlow  the  lower  l)ank  head  CC. 

LKXINCJTON,  MO. 

A  recent  examination  of  the  river  in  the  vicinity  of  Ijexington,  Mo., 
does  not  indicate  the  necessity  of  any  inmie<liate  extensive  work  at 
that  point  in  the  interest  of  navigation  exclusively. 


APPKNUIX    A  A — RRINiRT   oK   MAJOR  CillTTRNOKN.        2381 

MT.  J<W4RI'II«  MO. 

Tli<*  (tnvrrniiHMit  hii>  doiio  noarly  t1.<>*N>jNNi  worth  <if  work  in  I  ho 
vii'iiiity  of  St.  .Ioh*!!!!.  It  rmisiHtM  nrurly  nil  of  Ntaiitliini  rt»vrtiiiont. 
with  iIm*  III  ill  it  ion  oi  on«»  lonjfitudiiml  dikt*  iind  ont*  hmvy  diko  mi  thi* 
hiwrr  «'nd  of  tin*  W(»rk,  hiiilt  at  an  ohli<iu«»  unifh*  with  tin*  rhannrl. 
Thr  ie\ rtnii»nt  ronuntMuvs  on  tho  h'fl  Imnlc  of  tno  rivrr  sovvml  niihw 
alMivi*  St.  JoM*nh,  in  tin*  \  irinitv  of  th«M*itv  wutriworkn.  an«i  «*«»ntiniif*H 
for  a  diManii*  of  nearly  2<»JNhi  f«H»l.  roniinnirin);  aUmt  a  inilo  Udow 
thin  ri'\  «*tnirnt  and  on  tin*  ri);ht  Imnk  i>f  tho  rivi*r  \>  anothor  iwrtniont 
in  Ktdnitint  ami  KIwimnI  U>nd%  of  alNiut  tho  j^init*  h*ii^h  a<«  tho  tirst. 
Thi-  niakr**  aUmt  7i  iniloH  of  n*\otniont  w<»rk«  all  of  which  U  alMivo 
town.  IVdi>w  t4)wn  tlioro  i*«  aUint  a  niilo  and  a  half  of  similar  work 
on  tho  Irft  hank  i>f  th«*  rivor.  Inini«*<iiat«dvalNivo  this  lattor  work  the 
harlnir  lino  of  I  ho  rity  «*oinnM*no4*s  ami  tho  oity  nin  U*  do|MMidod  n|ion 
to  i*aiv  for  tho  rivor  within  it<«  liniil^. 

Thrro  -h(»ulti,  howovor.  In*  Miino  work  dono  Ut  ronm*rt  tho  hiworond 
of  tlio  Klw«MNi  IUmhI  ri*\otniont  and  tho  ti|>iN*r  ond  of  tho  rity  liarlNir 
lino.  It  shouhl  foti^^int  of  a  lon^itii«liiial  <liko  t«»  out  otf  tho  rhiito  on 
thr  ri^lit  l»iuik  of  tho  rivor,  and  <*tan4iani  ro\  i>tmont  alon^  tho  loft  liank, 
oxti'tidin*:  from  lh«'  lmrlN»r  linoalMitit  7,5«ni  fiN*t  u|>-tn*am.  TUr  h'n^rth 
of  till*  lon>;itudin»l  liiko  «in  ih«*  ri>rht  lunk  will  la^  aUiiit  :f..VNi  fi>4»|, 
making'  a  total  of  aUml  Ihjnni  frrt  «>f  ini|in»voniont  work.  Ii<»th  tliko 
and  •standard  rrvolinoni  an*  oitiinatiHl  t«>  ro.*«t  $lo  |M*r  rtinnin^^  fcN>t« 
whii-h  wiiuhi  niaki*  a  total  «*\|M«iiditun*  of  flmijNNi  for  lhi<«  impn^vo- 
niont.  Tlii-*  wouM  oonnt*ot  tho  oxi-tin^'  nnoiniont  aUivo  town  with 
th(*  up|»«*r  «*tiii  of  tho  harlior  lino«  nhioh  at  tho  h>wor  ontl«*<MUH*<*t-^ith 
the  (ii>vornnifiit  \iork  Ixdow  town«  making:  a  oonttnuoui*  inipmvoniont 
of  alMiiit  l'>  niih"*. 

In  addition  to  thi«  n«*w  work  it  !*•  of  tho  ntniont  ini|M)rtanc*i*  that  tho 
oxi^tih^'  ri*\rtnii*nt  rro«*i\«*  Hiiflicirnt  ri*|mir'«  t(»  maintain  it  in  >;o«Mi  <-<in- 
dilion.  S*nii*  of  th«*  Hork  i**  vory  (dil.  having;  lMN*n  hiiilt  lN»fon*  tho 
Mi<«M)iiri  Kixcr  (*onnni-<*ion  t<Mik  ohar^'o  «if  tho  work.  Tli«*n*  havo 
iNN'n  M>\t*ral  hrrak-  in  tlio  r«>\«*tmont,  \%hioli  havo  Immmi  n*|miriN|  from 
titnr  III  litnr.  ImiI  tin*  fund**  axailahlo  for  n*|iair>*  liavo  novor  iN^n  -utii* 
oii'nt  t*i  inakt'  a**  tht»rou^'h  n*|iair**  a^  an*  n«vo4Harv.  It  in  <*-timat«Ml 
that  at  li:i'«t  ^Iini.ihni  should  In*  <*x|N*mli*«l  on  tho  Cnivoninh'iit  workn 
in  ihi-o  \  i(  inity  t«i  out  thfm  in  a  **lalo  of  thumti^rh  otlioion<*y  and  n*|)air. 
Thi<*  makr«  a  totui  •*Minmti*  for  maintonanc*«*  and  n*|Niip<  and  for  now 
Work  in  tlif  \  if'inily  of  Sf ,  .lo«M*ph,  f'jiNijNNi. 

\vr\  r«***iM*rifullv.  your  «dN*4liont  stTvant. 

II.   M.  t'llITTKMiF.N. 
f  \ij *t* I iit ,  i\*r^*»  **f  Ail «/ **/# trm, 
Hri^r   (mm.  (i.  I..  tMi.i.K«%t>ir.. 

rriiM»ti;:h  lh«*  l>ivi->ion  Kntnni*4*r. ) 

OnuK  I>t\i**ioN  K\«.iM:>.n«  XoiiTiiwrjrr  Divimon, 

lto-*|NMtfnll\  forwardi'd  to  ih*-  t*liii*f  of  Kn^norn*. 
rr«»\i<>ii»n  fill  lli('<M*  «*x:inniiiitii>n<t  i**  fiMiial  in  the  itom  t»f  tiie  rivor 
aiid  harUii  art  of  tluno  l;{.  VM^l^  apprnpriatinfr  iiKMicy  f(»rtbo  impruvo- 
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involved,  the  Board  is  of  opinion  that  this  locality  is  worthy  c 
improvement  by  the  United  States  to  the  extent  of  closing'  the  cliut 
opposite  Hermann  at  a  cost  of  $10,000. 

The  improvements  contemplated  at  and  near  West  Glasgow  an 
Lexington,  Mo.,  appear  to  fall  in  neither  class  above  described.  N 
commercial  benefits  commensurate  with  the  cost  would,  in  the  opinio 
of  the  Board,  result  from  expenditures  at  either  locality;  consequent! 
the  Board  believes  that  it  is  not  desirable  that  the  United  States  shonl 
undertake  the  work. 

To  sum  up,  in  the  matter  of  the  Missouri  River  between  Sioux  Citj 
Iowa,  and  its  mouth,  the  Board  /•ecommends: 

(1)  That  it  is  advisable  to  provide  for  snagging  operations  by^  mean 
of  a  permanent  appropriation  of  $35,000  annually,  but  the  amoun 
availaole  for  each  of  the  next  two  years  should  be  ?50,000. 

(2)  That  navigation  can  not  be  secured  at  reasonable  cost  by  mean 
of  dredging. 

(3)  That  no  improvements  arc  necessary  for  navigation,  or  advisable 
at  and  near  West  Glasgow,  Wilhoite  Bend,  Lexington,  or  St.  Joseph 

(4)  That  it  is  advisable  in  the  interests  of  navigation  to  undertake 
improvements  at  and  near  Hermann,  at  a  cost  of  $10,000. 

For  the  Board: 

Chas.  J.  Allen, 
Liexd,  CoL^  Corm  of  Engineern^ 

Senior  Merrwer  of  the  Board. 


A  A  6. 


ESTABLLSIIMENT  OF  HARBOR  LINKS  ALONG   >nSSOURI   RIVER  AT  8T. 

JOSEPH,  MISSOURI. 

l^NiTKi)  States  Enoineeu  Offk^e, 

S/'off,i'  C!(i/^  Infra ^  OviiHh  r  llj^  190-i, 

General:  1  have  the  honor  to  sulmiit  the  following?  report  upon  the 
ostiiblishmeiit  of  a  harbor  lino  alonj^  the  Missouri  Kiv<'r  front  of  the 
city  of  St.  riosoph,  Mo.,  and  to  rocommoiid  that  tlu»  lino  shown  and 
doscribod  on  the  accompanying  map"  and  notes  }>o  adopted  as  the 
har])or  lino  for  the  city. 

The  instructions  oontainod  in  second  indorsomont  uiK)n  tho  letter  of 
Hon.  C\  F.  Coohmn,  M.  C,  asking  for  tho  estahlishniont  of  a  harl>or 
line  for  tho  city  of  St.  Joseph,  wore  carefully  observed  in  every  ynxv- 
tieuhir.  A  public  hearing  was  widely  advertised  and  wa*^  held  in  tho 
city  hall  of  St.  Joseph  April  1^7,  r.»08.  It  was  largely  attended.  No 
objootion  was  offonHi  to  the  osta})lishment  of  a  line,  and  that  tinallv 
det^^rniined  upon^noets  tho  approval  of  all  parties  eoncernod.  It  is 
also  as  gooil  a  line  as  can  l>e  adopted  in  the  interests  of  navigation  of 
the  river. 
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A<*r(>m|wnyine  thi*«  report  are  a  nimpof  the  hmrlior  line,  note?* clem^rip- 
tive  of  .HHiti«\  anil  a  ihipv  of  the  minutes"  of  the  piihlir  h(*arin^. 

Vi>rv  rrMMH'tfiillv,  votir  ol>edient  M*rvant« 

•        •  •    • 

II.  M.  Chittkxpf.n, 

Brijr.  (n'n.  (?.  L.  <fii.i.KMrtK« 

(  '/*  tt  f  of  tin  if  in  1 1  r#»,  f  ,  X  A. 

(rounii  iniliirwiDfiit  ! 

Wak  Dki'aiitmknt, 

OFnrK  OF  TIIK  ('lllKF  OK  Knuinkkk»4, 

K*»»»|><M'tfuIly  Mihniitt4Hl  to  thr  SM'n*t«ry  of  War. 

riMMi  riNiuc'^t  of  lion.  Cliarh*H  F.  (*04*hnin,  tlitMnirttion  of  <»Htahli*th- 
in^  niirlNtr  liiii*s  on  Mi**Miurt  Itivrrat  St.  •I(»^4»pli.  Mo.«  ha^*  \nH*%\  tindrr 
iM>n**i<i«*nition  hy  the  l>i*|mrtnH*nt. 

Thr  mutter  ha<«  tN*rii  thoroughly  inveMipitiHl  hy  the  I(m*iiI  on^finrrr 
otli«'rr.  (  aptaiii  (Miitti^mirn,  an<l  a  puMi<*  h«Mirin)i;  has  Ihhmi  hi*lil,  at 
\\hi«  li  iiii  oKjrrtion  wh-h  nmil«*  to  th«*  pro|NiMHt  lino.  Thi*  lin«*  M>|ii*te(l 
in  ih'liiii-atiMl  uiMin  tin*  a(vom|mnyin(r  tracing'*  and  (ios4TilMM|  in  u  M*\n\- 
mil*  |Ki|N>r. 

(*oh(*urrin^  in  tin*  views  of  thr  UhuI  otfiror.  I  nH^ommmd  that  the 
harlNir  liiir  prr*>i*ntiMi  Im*  appntviNl  and  that  tho  Svn*tary  plan*  hi.** 
iippro\Hl  ii|N>n  tin*  Irarin^  and  di*MTi|>tion,  lM>th  of  whirh  havi*  lNH*n 
pn*|mrtMi  for  hi**  HJ^imiim*. 

<t.   L.  (illJ.»>l*lK. 

•  •     •  •'  »' 


l>l>i  Ntl*T1i*\    itr    ll%Rlfr»ll    I  l>E    IS    TIIK    m^PMil  Ml    Hn  KM     \T   "T      liMRI'll,    «••. 

T:t^'«  "'liouiiu*  |>i«it>nii  of  |iiitiitii  n'frrn^l  In  ri<«-iariiniUr  mxt*^  thnMurh  tin'  ■i^'itml- 
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involved,  the  Board  is  of  opinion  that  this  locality  is  worthy  of 
improvement  by  the  United  States  to  the  ext«nt  of  closing  the  cnute 
opposite  Hermann  at  a  cost  of  $10,000. 

The  improvements  contemplated  Rt  and  near  West  Glasgow  and 
Lexington,  Mo.,  appear  to  fall  in  neither  class  above  described.  No 
commercial  benefits  conimensui'at«  with  the  cost  would,  in  tbe  opinion 
of  the  Board,  result  from  expenditures  at  either  locality;  consetiuently 
the  Board  believes  that  it  is  not  desirable  that  the  United  States  should 
undertake  the  work. 

To  sum  up,  in  the  matter  of  the  Missouri  River  between  Sioux  City, 
Iowa,  and  its  mouth,  the  Board  Recommends: 

(1)  That  it  is  advisable  to  provide  for  snagging  operations  by  means 
of  a  permanent  appropriation  of  $35,000  annually,  but  the  nmount 
availaltle  for  each  of  the  next  two  years  should  be  J50,000. 

(2)  That  navigation  can  not  be  secured  at  reasonable  cost  by  means 
of  dredging, 

(3)  Tntit  no  impi'ovements  are  necessary  for  navigation,  or  advisable, 
at  and  near  West  Glasgow,  Wilhoite  Bend,  Lexington,  or  St.  Joseph. 

(4)  That  it  is  advisable  in  the  interests  of  navigation  to  undertake 
improvements  at  and  near  Hermann,  at  a  cost  of  llO,0(K>. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut,  Col.,  Corps  cf  Engineers, 

Senior  Member  of  the  Board. 


United  States  Engineer  Office, 

Sioum  City,  Lma,  October  16,  1903. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
establishment  of  a  harbor  line  along  the  Missouri  River  front  of  the 
cit}'  of  St.  .Joseph,  Mo.,  and  to  recommpnd  that  the  line  shown  and 
described  on  the  accompanying  map"  and  notes  be  adopted  as  the 
harbor  line  for  the  city. 

The  instructions  contained  in  s'econd  indorsement  upon  the  letter  of 
Hon.  0.  F.  Cochran,  M.  C,  asking  for  the  establishment  of  a  harbor 
line  for  the  city  of  St.  Joseph,  were  carefully  observed  in  every  par- 
ticular. A  public  hearing  was  widely  advertised  and  was  held  in  the 
city  hall  of  St.  Joseph  April  27,  1903.  It  was  largely  attended.  No 
objection  wa.H  oflorcu  to  the  establishment  of  a  line,  and  that  fiDally 
determined  upoii^neets  the  approval  of  all  parties  concerned.  It  is 
also  as  good  a  line  us  can  be  adopted  in  the  interests  of  navigatioii  of 
tbe  river. 
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Accompanying  this  report  are  a  map  of  tlie  harbor  line,  notes  descrip- 
tive of  same,  and  a  copy  of  the  minutes*^  of  the  public  hearing. 
Very  respectfully,  your  obedient  servant, 

H.  M.  CHrrTENDEN, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A, 

[Fourth  iodoraement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wcuihinyton^  Janxmry  -4,  1901i„ 

Respectfully  submitted  to  the  Secretary  of  War. 

Upon  request  of  Hon.  Charles  F.  Cochran,  the  question  of  establish- 
ing harbor  lines  on  Missouri  River  at  St.  Joseph,  Mo.,  has  been  under 
consideration  by  the  Department. 

The  matter  has  been  thoroughly  investigated  by  the  local  engineer 
oflScer,  Captain  Chittenden,  and  a  public  hearing  has  been  held,  at 
which  no  oDJection  was  made  to  the  proposed  line.  The  line  selected 
is  delineated  upon  the  accompanying  tracing''  and  described  in  a  sepa- 
rate paper. 

Concurring  in  the  views  of  the  local  officer,  I  reconunend  that  the 
harbor  line  presented  be  approved  and  that  the  Secretary  place  his 
approval  upon  the  tracing  and  description,  both  of  which  have  been 
prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Geti.^  Chief  of  Engineers^  U.  S.  Army. 


DESCRIPTION   OP   HARBOR   LINE   IN   THE   MIH80URI   RIVER   AT  8T.  JOSEPH,  MO. 

Table  showing  position  of  points  referred  to  rectangular  axes  through  the  second- 
ary A  ^t.  Joe,  the  axes  being  the  meridian  and  the  tangent  to  the  parallel  through 
that  point.  All  azimuths  are  referred  to  this  meridian,  considering  the  south  point 
as  zero. 

It  is  intended  that  the  points  N,  L,  F,  A,  C,  and  1  be  located  from  points  on  the 
city  streets,  as  shown  on  this  map,  in  order  that  any  discrepancies  may  l^  confined 
between  contiguous  points  of  the  above-mentioned  line. 


A  8t.  Joe  .. 
A  Wathcna 
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Latitude. 


Fed. 

0 
South  20. 873 
South  32,823 
South  14.075 
South  14,947 
South  16,979 
South  20,384 
South  23, 173 
South  25.666 
South  14,065 
South  14,945 
South  17.040 
South  23, 172 
South  12,671 


Departure. 


Ftet. 

0 
West  23, 073 
East  2,809 


East 
East 
East 
East 
East 
East 
East 
East 
East 
East 
West 


1,580 
2,010 
3,014 
3,497 
2,996 
2,073 
1,608 
2.298 
3,621 
8,345 
2,101 


Secondary  A  Missouri  River  Ck)iiimis8ion. 

Do. 
Monument  on  Kings  Knob. 


Piece  of  steel  rail. 
Do. 


«Not  printed. 
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Details  of  the  work  are  a8  follows: 

Snags  removed 1,3( 

BnagH  cut *.  |p 

Logs  cut t.^^ 

Leaning  trees  cut 1,7; 

Trees  <lpatlene<l It  *'' 

The  total  oxpenditures  for  fiscal  vear  ending  June  30,  1904,  ainoiu 
toS2,I9-ir.3H. 

The  Imlance  available  is  to  be  applied  to  watching  and  caring  f< 
snagging  outfit. 

Money  staternent. 

July  1 ,  1903,  balance  unexpen<le<l $2,  47S  i 

June  80,  1904,  amount  ex|)en<led  during  fiscal  year,  for  maintenance  of 

improvement -       2,  194.  ;^ 

Julv  1,  1904,  balani^f  unexjK»nded 281.  ;^ 

July  1,  HKM,  outi*tanding  liabilities \:\A\ 

July  1,  HKM,  balance  available 2i)8.:t 


Amount  that  can  1x5  profitably  expi'ndcfl  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pende<l  July  1,  1904 2,500.0 

Submitted  in  compliance  with  re<]uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  st»ction  7  of  the  river  and  harbor  act' of  1899. 

Forked  Deer  Rltyr, — On  November  13,  1903,  the  snagging  partT 
and  fleet  from  Obion  River  passed  into  the  Forked  Deer  River  anii 
commenced  operations  the  following  day.  The  seasonV  work  wa* 
closed  on  January  13,  lJ»o4,  and  fleet  moored  at  Dyersburg,  Tenn.,  in 
charge  of  watchman.     A  distance  of  S3  miles  was  cleared. 

Th(»  details  of  the  work  are  as  follows: 

Snap*  rcmovetl L*v 

Sna^s  cut I.  'iH 

Leaning  trees  cut \,  \'>\ 

Trees  dca<lcnr<l j.I^ 

Lf)gs  eut I J  »<  »t 

The  total  expenditures  during  fiscal  year  ending  June  »Jo,  lnn4, 
amount  to  J^l,r)l>4.r>r).     The  balaiiei*  availabh*  is  to  be  applied  to  watch 
ing  and  caring  for  snagging  outfit. 

M(fntfj  f<fafeiHei}t. 

July  1,  11K>3,  balance  unex|HMuled ?1,  97.">.  »*> 

June  .'JO,  MMH,  amount  exjK'iideil  <lnriiijr  lisral  year,  fnr  niMintenaiiei'  of 

iinprovemeiit 1 ,  .V»4.  .V 


Mily  1,  HMM,  balance  uiiexpende<l .'isi.  ]. 

Julv  1,  1<H)4,  n!itstandiiiir  liabilities 11.. M 


Julv  1 .  IIKM.  balanee  available :U»9.  tv 


Amount  that  cjin  b<»  profitably  exiMMide<|  in  lijjcal  year  ending  June  :U), 
HK)<>,  for  maintenance  of  improvement,  in  a<}dition  to  the  Uilano'  un- 

ex|H'nd(Ml  July  1,  UKM *J,  000. 0( 

SulnnitttMl  in  etwnpliance  with  reijnirements  of  sundry  eivil  act  of  June 
(     4,  1897,  and  «»f  JKYtiou  7  of  the  river  and  harbor  act  of  1899. 
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IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCKY, 
AND  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 


REPORT  OF  LIEUT.  COL.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  J904, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Obion  and  Forked  Deer  rivers.  Ten-     2.  Cumberland    River,    Tennessee   and 


nessee. 


Kentucky. 


EXAMINATIONS. 


3.  Hatchee  (Big  Hatchie)    River,  Ten-  '  4.  Obion  and  Forked  Deer  rivers,  Ten- 
nessee, nessee. 


Engineer  OfficEj  United  States  Army, 

Nashville^  Tenn.^  July  18^  190J^. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
*    *    *     upon  the  river  improvements  in  my  charge  relating  to  the 
Nashville,  Tenn.,  district  for  the  fiscal  year  ending  June  30,  1904. 
Very  respectfully, 

Clinton  B.  Sears^^ 
Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U,  S.  A. 


B  B  I. 

IMPROVEMENT  OF  OBION  AND  FORKED  DEER  RIVERS,  TENNESSEE. 

A  detailed  description  of  the  Obion  River,  plans  for  improvement, 

Erevious  project,  and  modifications  of  same  are  given  in  the  Annual 
:eport  of  the  Chief  of  Engineers  for  1896,  pages  1897  et  seq.,  and 
same  report  for  1897,  pa^es  2217  et  seq.,  and  of  the  Forked  Deer 
River,  pages  1900  et  seq.,  ibid. 

Obion  liiver, — During  fiscal  vear  the  snagging  outfit  was  repaired 
and  working  party  sent  out,  which  was  engaged  in  the  work  oelow 
stated  from  September  15.  1903,  to  November  13,  1903,  inclusive,  69 
miles  of  river  being  cleared. 

ENG  1904 147  2337 
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B  B2. 

IMPROVEMENT  OF  CUMBERLAND  RIVER,  TENNESSEE  AND  KENTUCl 

(a)    below   NASHVILLE,  TENN. 

For  description  of  this  stream,  character  of  its  obstructions,  i 
efforts  for  its  iniprovonient  made  from  1830  until  the  adoption  of 
present  project,  also  for  statement  of  certain  examinations  and  .h 
veys  made  from  ls70  to  1880,  see  the  following  reports  of  the  Ch 
of  P^ngineers:  1871,  pages  474  et  seq.;  1896,  pages  1905  et  sec]. ;  181 
pages  2288  et  sen. 

The  floating  ntant,  constructed  under  contract  (see  Annual  Rep 
of  the  C'hief  of  Engine(»rs  for  1903,  p.  1582),  was  delivered  in  tlanuai 
1904,  and  put  in  commission. 

Proposals  for  construction,  delivery,  and  erection  of  four  pairs 
steel  lock  gates,  operating  mechanism,  and  tilling  valves  for  Lock  A< 
the  lower  and  Lock  No.  1  on  the  upper  Cumlxsriand  were  readvc 
tised  for  Octolxir  8, 1903  (see  Annual  Iteport  of  the  Chief  of  Encrinee 
for  11M>3,  p.  1582),  and  contract  awarded  to  the  lowest  bidder,  tl 
Penn  Bridge  Company,  of  Keaver  Falls,  Pa.,  at  $32,950,  being  f 
gates  with  flat  plates.  *  Contract  was  entei*ed  into  December  4,  19o 
and  provides  for  erection  of  gates  in  place  by  September  30,  1SK>4. 

Aavertisement  was  madp  January  14,  1904,  for  furnishing  ar 
delivering  about  l,470,(XMj  feet  B.  M.  vellow-pine  timber  for  Dams 
and  No.  1, and  contnict  awarded  to  the  fowest  bidder,  W.  C.  Rodgers. i 
Hattiesburg,  Miss.,  at  J!>23  per  AI  feet  B.  M.  delivered  at  Lo<*k  A.ai 
1|22.50  per  M  feet  B.  M.  delivered  at  I^ock  No.  1,  the  contract  aggr 
eating  ss:j.:»»)8.:U.  Provision  was  made  for  i>67,6«;o  feet  H.  M.  f« 
Dam  A  and  ^o^..^*^/.*  ft*rt  B.  M.  for  Dam  No.  1.  This  contnict  \\: 
entcrrrl  into  Manh  is.  l!*n4,  and  provided  for  completion  by  June  1 
1904,  ))iit  an  application  for  additional  time  was  made  and  grant<N 
At  the  close  of  tlic  tiscal  vear  nearlv  all  the  timi)er  contracted  for  h« 
been  deliv(M'ed,  and  construction  of  tlie  dams  will  proceed  withoi 
unnecessary  delay.     In  this  work  tin*  hired  labor  method  will  l>o  usoi 

During  "the   tiscal   year    ending  June   3n,    19o4,   J!^S,Sf;o.S4    wei 
expended,  of  which  jM«>,7S8j;5  were  applied  to  the  work  at  Ln-k 
and  <-ontini5encies  and  J!^2.07:i.  !!♦   to  maintenance   and  <'ontinirenci< 
(the  cost  of  one  stt»am  tender  being  pro  nited  to  maintenance). 

Th(»  following  is  a  detailed  statement  of  the  princimi  work  at  Lh 
and  Abutment  A  during  the  pjist  tiscal  year,  work  being  resuiiK 
Februarv  )1'2.  ll»04: 

Stniu*  <|narri«tl  inr  rij>rap rnbio  yanls..  rt,  o 

Stniio  iNiatinl lit) :?.  4 

Drtsl^rini:  Ik'Idw  Im'k <lo 4,  li 

I)rt»<l;:ini:  alHiw  hx'k do 1.  li 

I>nHli:inir  at  al>ntnu>nt ilo I,  L*i 

( trailing  ami  ripRi|>|>in>r  luiiik  at  aluitindit tl<) 1?,  S< 

rnl<ut«lin^'  ami  |>iliii>r  'lain  tiiiiN'r ftn-t  H.  M..  5*.^L\  iH 

Fill  iiKult'  for  Hiilo  trark riilnr  vanN. .  .\,  h( 

Miscellaneous  work  at  Lock  A  consisted  in  erecting  derricks,  counts 
hewing  timl>ers  for  d\p\>ev  VvwwAW  vovvV  sUU  (or  loi-k,  making  jjca! 
boards,  iron  scraper,  re^uuAg  uM^oXiwvw^ .,  ^Xai, 
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Tho  dnnleinf^  boroinmhovc  mentioned,  6,4<ni  cubir  yardn,  wa»  done 
l>y  dn'(i)ri»  A".  /,  tiM  placed  in  (^ommisNion  in  ApriK  11M»4,  at  a  (*(Mt 
of  l.'^(>  iHMiti*  |NT  nihii*  yard.     The  dnnli^  is  o|M«rat(Kl  by  binni  lalH>r. 

The  r.  S.  S.  llthru\  firnt  plat^tnl  in  l*<»mnlis^ion  in  Mar(*b«  1JM4, 
tow(Mi  r»,44N»  cubic*  yanlfi  of  mud  and  f^ravel  fixmi  dretl^*  t4)  dumping 

1>lHn*:  alM>  en^^^nl  in  towing;  miiicellaneouH  supplier  and  material  for 
ah\  a. 

The  r.  S.  S.  ./"/i/4«  first  placini  in  cNunmission  in  January*  r.N4,  and 
steamer  ( 'umfhr/itnt/ \kvro  enp^^nl  while  <in  this  Motion  in  t<iwin}^  sup- 
plitvH,  i*t4-.,  to  and  fnmi  I>N*k  A. 

Sl«»unirr  / ''///</'*7*Af /!#/ wa>  at  Padumb,  Ky.,from  Kebruarv  i:5,  IIH>4, 
to  nii(MI«*of  .Mareh«  1:m»4,  when*  the  veMsid  wasd<M*k(Hl  and  tlionm^bly 
ovcrlmulrii  and  rt*|winHi. 

No  ^na^^rih):  was  dono  Udow  Nashville,  owin^  t4»  laek  of  funds. 

Th«*  Tt'iuir^Mv  (Viitral  Uailnmd  (\»m|)Hny  bavin^f  complii'tl  with  all 
eondition**  pris'itlriit  to  deliv«»rv  of  diNnl  from  S«»en»tary  of  War  to  saiil 
roni|mn\  for  I.o7  arre?*  of  land  at  I^K-k  A,  said  d«M*d  was  delivenul  to 
tbt*  nidroud  «*om|mny  on  .Marrh  14,  11^4.  (Stn*  Annual  Ue|M>rt  of  the 
CU'wt  of  Kn>:iiM*er>  for  ll»««.  n.  l.Vs^.) 

Till'  Uilanrt*  a\  ailuhh*  will  In*  ummI  for  the  (completion  of  Ixw-k  and 
I>ani  A.  Thr  e<«tim:ite  Milimitt«Hl  Udttw  of  the  amount  that  ran  Im* 
protitahly  r\|HMid(M|  in  tin*  liMiilviMir  end inif  June  'MK  P.mnS,  should  In* 
applitMl  III  th«*  l«M-ation  and  aiMpusition  of  the  sites  of  bN*ks  and  abut* 
nirnis  of  Ihini^  ii«  i\  and  I>,  ami  to  the  ecimmemvment  of  eon?«truetion 
of  tilt*  Mimr. 

Jtil\  1    l*<ii.l.  lM)atii^Miii«t|4*iiilMl $ie.». -ll.V.U 

('a"Ii  <l('|«^it  ImLvii  up.  fill)  «liH*  "Uiitlr)  |H*r«iiti«  iiiii-alU«il  l«>r 


JtiiH*  :UK  1**M.  •iii«>iiiit  r\|it*i»iti^l  iliiriiiir  t'lM-ml  ymr: 

l-iir  >ft<<rL»  ••!  iiii|ir«i\«-iii«*lit      

K< »r  iiiitiiilt'iiuiii^*  t»t  iiii|»n*\ riiM-til 


1441.  7hH.  tL% 


X  15 

14*1.4  Is.  :i!i 


48.  Siki  SI 


V» 


Jllh   I.   1'«M.  lulnlio' iitir\|«>ti«lf<il |«ii,  .V»7   '• 

Jui\   1.  l'*M   ••ut«tAii<litit;  linl*iliii«** 37.477.tiO 


Jiii\   i,  l*«»l,  )»4Uii«^' ax AiUliU* 

Jiil>   t     1**^1.  aiiMHttil  i^ivi'n^l  liV  tiiii^»iii|»lrtr«l  i^»iitrai'tji, 


Ii;i.n7'».«*5 

:r.»,  s«iH  *^:* 


AiiMiiifii  ■  i-tiiiidtol    n^|iiin'<l  fur  «^»tii|»lrti<>ti  **i  ••lipltntf  |»ri»i<is  I  . . . .      I .  '*M,  **^^  «■» 
Aiii-tiiit   tiitit  1.111  In'  |*ritfllAl»t\    i*\|ii*ii<i«'«l  III  li«i-iil  \itir  rlitlilitf  Jniif 
>'.  1*«»'>   ill  .t.lilithin  !•»  Ili4'  ImUii«v  iiim'\|«-ii«U<iI  July  I.  I^VM 

I  Mf  w«trW>  »»!  impfiiXi'iiM  fil flf**'*»,  '***■  *■* 

I  or  iii.iiii1«'tMiii^>«iMiii|>r«t\i'iiit*ii1 .%,  tiil.  !■» 

IHII.UV)  (HI 
Siilttuitt«>t  III  I  ••tii|>)i.tii«i-  viitli  n'«|iiir«'tiMMila  «•(  •iiinlry  «'i\il  M't  ii(  Jiiim* 
4.  ] **''?.  aiiil  I*!  -■vlitiii  7  ••!  till*  riv«-r  aihI  h«rtii>r  twi  «»(  l*<im. 


trmtii'iii  «TitiH» 
li-,fi'^t  III!/  «  ^iMi'^r/iiiM/  /t'lirr,   TViiH/aarff  iiim/  AVhImtAv.  •/rurni/ nrrr,  iSSf  tt*  /XK. 
A.I  ••( 


.1  ill  i:   1  «».;■.• 

.1.11..   .*•»    |h;| 
.f:l»   . .  !•»  >. 
XLir.  )i   ;    !h;7 

Jtiiv  :.  iH.ts. . 
T.»ui 


:»>.  iiMi 
*jii.  (■>» 

Vt.  IIR) 

?|l^4«.iL^ 
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Improrhig  Cnmlterhmd  River  Mow  Na^liviUe,  TVnn.,  under  old  project  for  opett-rhtn 

imrky  from  1S71  to  1890. 


Act  of— 

March  .S,  1871 $30,000 

June  10,  1872 20,000 

March  :i,  1873 25,000 

March  3,  1875 25,000 

Juno  18,  1878 45,000 

March  3,  1879 40,000 

June  14,  1880 20, 000 

March  3.  1881 15,000 


Act  of— 

Augtwt  5,  1882 f  15. 

July5,  1884 7, 

August  5,  1886 1L», 

August  11,  1888 10, 

September  19,  18»0 40. 


Total 


aoki.i 


Vnder  iiew  project  fur  locks  and  dtwUf  from  189f  to  1909, 

Act  of — 

July  13,  1892 «<).000. 

August  18,  18*»4 :fti,  0(M». 

Junc3,  189(i 80,00(». 

March  3,  18<H» 100,00l». 

AmendtHl  act  kA  June  13,  HH>2 18(),00ii. 


Total 430,0011 

Rci*eive<l  on  ac(*ount  of  saleH 981 . 

Ca^h  deposit  taken  up,  |)ay  due  sundry  |)ersons  uncalle<l  for :{. 


A gg  rega t  e 430, 965. 


CONTRACTH   IS    FX>KCK. 

Improving  Cnmlterland  River  aftore  <ind  below  NashvUUf  Term, 

1.  For  constniction  of  1  dro<lge,  at  $18,650. 

Contnictor:  Featherstone  Foundry  and  Machine  Company. 
Date  of  contra<*t:  IK*tvml)er  15,  1902. 
I>at»»  of  api)roval:  January  8.  liK)3. 
Date  of  In^'^inniii^  work:  June  2,  1903. 

Date  of  expiration:  May  1.  UhYA.     (Time  limit  ha*«  lx»en  waive<l,  an  authori/*^ 
hy  the  Chi«'f  of  Kn^itu'ers,  Tnitrd  Statt»H  Army,  April  25,  190«3.) 

2.  For  construction  of  2  steam  temlers,  at  §^4,5.'i5  c»ach;  2  dump  scows,  at  $:<.«w 

each;  (>  deekeil  luir^en,  at  $1,503  each,  and  2  derrick-boat  hulls,  at  (1.4-1 

each. 
Contractor:  Va\.  J.  Howard. 
Date  of  contract:  January  2(),  liK)3. 
Date  of  approval:  February  17,  \\\0'.\. 
Dati*  of  lK»gi""ing  work:  March  2,  1903. 
Date  of  e.xpinition:  May  1,  1^H)3.     (Time  limit  haH  been  waivo<l,  as  authorize 

by  the  Chief  of  F.ngim»er.s  Cnit*'*!  State.**  Army,  April  25,  1903.) 

3.  For  coiistrncti(»n,  delivery,  and  m^'tion  of   2  }>airs  oi   steel  lock  gativ,   tillin 

valveH,  etc.,  for  L«hU  A,  at  $17,550;  and  2  pairs  of  steel  look  gaten.  lillii] 

valves,  etc.,  for  Lock  No.  1,  at  $15,400. 
C«intractor:  Penn  I»rid>r«' C»uni»any. 
Date  of  contract:  DecendnT  4,  1903. 
Date  of  approval:  January  4,  IIHM. 
Date  of  iHvinnim:  work:  DtM*eml>er  9.  1903. 
Dati»  of  expiration:  S«*ptendH*r  .*?<>.  1J*04. 

4.  For  furnishing  and  delivering; '.H»7.«»«»0  fi»et  B.  M.  voUow  pine  timl)er  for  Ihiiu  .' 

at  $23  |H»r  thouH;ind  feet  H.  M..  ami  502,5:i()  feet  B.  M.  for  Dam   N.i.  |,  , 

$22.50  |HT  thonsjmd  feet  B.  M. 
Contmctor:  W.  C.  R<Miurers. 
Date  of  contract:  .March  IS.  VMM. 
T>ate  of  approval :  .April  7.  l!H)4. 
I)ate  of  lH*ginning  work:  April  12.  1901. 
Date  of  expiratitin:  June  l.\  unM.     (Time  limit  waive^l  ai«  authorize«l  by  tb 

Chief  of  Kngimvrs.  Cnite*!  Stat****  Army.  June  15,  1904.) 
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The  dredging  hereinabove  mentioned,  6,400  cubic  yards,  was  done 
by  dredge  Jvb.  i,  first  placed  in  commission  in  April,  1904,  at  a  cost 
of  13.6  cents  per  cubic  yard.     The  dredge  is  operated  by  hired  labor. 

The  U.  S.  o.  Henru^  first  placed  in  commission  in  March,  1904, 
towed  6,400  cubic  yards  of  mud  and  gi'avel  from  dredge  to  dumping 

Elace;  also  engaged  in  towing  miscellaneous  supplies  and  material  for 
lOck  A. 

The  U.  S.  S.  John^  first  placed  in  commission  in  January,  1904,  and 
steamer  CurnberlundyjevQ  engaged  while  on  this  section  in  towing  sup- 
plies, etc.,  to  and  from  Lock  A. 

Steamer  Cumberland  was  at  Paducah,  Ky.,  from  February  13, 1904, 
to  middle  of  March,  1904,  where  the  vessel  was  docked  and  tnoroughly 
overhauled  and  repaired. 

No  snagging  was  done  below  Nashville,  owing  to  lack  of  funds. 

The  Tennessee  Central  Railroad  Company  having  complied  with  all 
conditions  precedent  to  delivery  of  deed  from  Secretary  of  War  to  said 
company  for  1.07  acres  of  land  at  Lock  A,  said  deed  was  delivered  to 
the  railroad  company  on  March  14,  1904.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1903,  p.  1582.) 

The  balance  available  will  be  used  for  the  completion  of  Lock  and 
Dam  A.  The  estimate  submitted  below  of  the  amount  that  can  be 
profitably  expended  in  the  fiscal  3^ear  ending  June  30,  1906,  should  be 
applied  to  the  location  and  acquisition  of  the  sites  of  locks  and  abut- 
ments of  Dams  B,  C,  and  D,  and  to  the  commencement  of  construction 
of  the  same. 

Money  statement, 

July  1,  1903,  balance  unexpended $149,415.24 

Cash  deposit  taken  up,  pay  due  sundry  persons  uncalled  for 3. 15 

149,418.39 
June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $46, 788. 65 

For  maintenance  of  improvement 2, 072. 19 

48, 860. 84 


July  1,  1904,  balance  unexpended 100,557.65 

July  1,  1904,  outstanding  liabilities 37,477.60 

July  1,  1904,  balance  available 63,079.95 

July  1,  1904,  amount  covered  by  uncompleted  contracts 32, 898. 82 

Amount  (estimated)  required  for  completion  of  existing  project 1 ,  534, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
3(),  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $295, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Improving  Cumberland  River ^  Tenneftsee  and  Kenlxwhy,  general  rivers  18SS  to  18S8, 

Act  of— 

July  17,  1832 $30,000 

June  28,  1834 30,000 

July  7,  1836 20,000 

March  3,  1837 55,000 

July  7,  1838 20,000 

Total 155,000 
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Improning  Camb^ind  R'lrer  Mow  NathvUU,  Tenn.,  undfr  oldprojeet  for  open-cfianiid 


March  3,  1871 

^,000 

June  10,  1872 

20,000 

March  3,  1873 

25,000 

March  3,  1875 

25,000 

June  18,  1878 

45,000 

March  3,  1879 

40,000 

June  14,  1880 

20,000 

March  3,  1881 

15,000 

Act  of— 

AugOHtS,  1882 flS.OOO 

Julys,  1884 7.500 

AujEuat  5,  1886 12, 500 

August  11,  1888 10,000 

September  19,  1890 40,  000 

Total 305,000 


Vndrr  new  project  jar  locU  and  danu,  from  ISDf  lo  190t. 

Act  ol— 

July  13,  1892 :...  $40,000.00 

AuiniBt  18,  1894 30,  OOO.  00 

Junes.  1896 80,000.00 

March  3,  1899 100,000.00 

Amendtjii  act  of  June  V.t.  liMH* 180,000.00 

Total 430, 000. 00 

Received  on  account  of  Bales 961.% 

Cash  deposit  taken  up,  pay  due  sundry  persons  uncallvl  for 3.  15 

Aj^regate 430,965.10 


Improving  Cumb^Uind  Itiver  above  iind  below  NaihvUle,  Tintt. 

1.  For  construction  of  I  dredge,  at  fl8,650. 

Contractor:  Featheretone  Foundry  and  Machine  Company. 
l>a(e  of  contract:  December  15, 1902. 
Date  of  approval:  Januarv  8,  1903. 
Date  of  beginning  work:  June  2,  1903. 

Date  of  expiration;  May  1, 1903.     (Time  limit  has  been  waived,  as  authorised 
by  the  Chief  of  Engineers,  United  Slates  Army,  April  25, 1903.) 

2.  Fur  construction  of  2  steam  tenders,  at  $4,635  each)  2  dump  scows,  at  $3,650 

each;  6  decked  bargee,  at  tl,503eacb,  and  2  derrick-boat  bnll^  at  fl,440 

Contractor:  Ed.  J.  Howard. 
Dale  of  contract:  January  26,  1903. 
Date  of  approval:  February  17,  1903. 
Dat«  of  beginning  work:  March  2, 1903. 

Dale  of  expiration:  May  1, 1903.     (Time  limit  baa  been  widved,  as  anthorited 
by  the  Chief  of  Engineers,  United  Slates  Army,  April  25, 1003.) 

3.  For  construction,  delivery,  and  erection  of  2  pure  ot  steel  lock  gatee,  filling 

valves,  etc.,  for  Lock  A,  at  $17,650;  and  2  pain  of  steel  lock  gatee,  flUinK 

vfilvee,  etc.,  for  Lock  No.  1,  at  $15,400. 
Contractor:  Penn  Bridge  Company. 
Date  of  contract;  December  4, 1903. 
Date  of  approval :  January  4,  1904. 
Date  of  b^inning  work:  December  9, 1903. 
Date  of  eipiration:  September  30,  1904. 

4.  For  furnishing  and  delivering  967,660  feet  B.  M.  yellow  pine  timber  tor  Dam  A. 

at  $23  per  thousand  feet  B.  M.,  and  602,639  feet  B.  M.  for  Dam  No.  1,  at 

$22.50  per  thousand  feet  B.  M. 
Contractor:  W.  C.  Rodgera. 
Date  of  contract:  March  18, 1904. 
Date  of  approval:  April  7,  1904. 
Dale  of  banning  work:  April  12, 1904. 
Date  of  expiration :  June  15, 1904.     (Time  limit  waived  aa  antboilaed  by  the 

Cliief  of  Engineers,  United  Slates  Army,  June  15, 1904.) 
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COMMERCIAL  8TATIOTIC8. 


Camherland  River  }telow  NiishviUe,  Tenn.,  from  January  1  to  Decejnf)er  SI,  I90S. 


Tons. 

Logs 3,795 

Lumber 3,450 

Timber 1,000 

Railroad  ties 198,843 

Hoop  poles 510 

Heading 125 

Spokes 105 

Staves 1,000 

Shingles 32 

Sand 23,337 

Lime 72 

Cement 390 

Bricks 6, 100 

Explosives 1, 650 

Crude  materials  for  explo- 
sives   1,500 

Tobacco 5,167 

Iron 12,283 


Tons. 

Coal 4,500 

Salt 303 

Flour.  1 400 

Produce 1,100 

Hay 1,250 

Grain 10,658 

Hogs 5,000 

Horses 200 

Mules 400 

Cattle 400 

Sheep 18 

General  merchandise 13, 850 

Total  tonnage 297,  438 

l^^stimated  value $3, 888, 305 

Passengers  carried 8, 000 


Lint  of  steamboats  {stern-wheel)  plying  on  the  Cumberland  River  below  NanhrUle,  Tenn., 

calendar  year  190S. 


Name. 

Rcgist4 
Length. 

ered  dimensions. 

Net  ton- 

Breadth. 1   Depth. 

nage. 

Ix)ra 

Frri. 
70.0 
10;?.  (i 
1(50.0 
165.0 
130.0 
12-J.O 

Frd.           Fret. 
12.0           2.r> 
20. 3             3. 0 

44 

Svt'amore : 

69 

H.  \V.  BiittnrlT 

30.0 
29.0 
26.0 
•W.JS 

4.1 
4.0 
3.9 
3.3 
4.0 

160 

J.  B.  Richardson 

191 

TenbrcH'ck 

148 

Luhi  E.  Wiirn'n 

78 

Victor 

120.0          2r..o 

100 

Thos.  I'lirkcr 

UKJ.O 
HO.O 

IS.  1               4. 5 
16  6                 Hi 

57 

Pt'iiK'iiii 

60 

Kuttawa  (mi.^oliiiD 

ftK.o          10.0           *>  r* 

12 

I.  N.  H<M»k 

109.9             19.4 
1«0.9             'M\.4 

3.0 
4.7 

66 

Belle  of  Calhoun 

451 

Pavonia 

120.0             2ti.O  .            4.0 

182 

J.  T.  I)uJTv,  jr 

120.0 
129. 0 

26.0 

3  8 

146 

Tnvcrne.'« 

'>1   0                 4  8 

121 

Rus.s«'ll  Lord 

160.0             si)  ft              TvO 

186 

Jno.  S.  Summers 

108.2 
85.0 

21.3  .            3.4 
18  K  '          an 

66 

Wilford 

47 

Lvda 

120.0             21.4               3.4 

129.0  i          '20.0  1            3.0 

117.0            24.0  ,            3.6 

9(>.3             28.0             10.4 

92 

A.  L.  Gol'lhcrg 

58 

T.  L.  Herln;rt 

80 

Victoria 

116 

IJenricttn 

130.0 

95.8 

240.0 

24.0  i           4.3 
17.4              3.9 
66.0  -            5  8 

163 

Dick  CI vde : 

Lotus  sinis  (si<ie  wheel ) 

76 
665 

(b)   above    NASHVILLE,    TENN. 

The  distance  from  Nashville  to  Cunibcrland  Ford  (Pineville)  is 
a])oiit  497  miles,  and  from  Nashville  to  head  of  Smith  Shoals,  mouth 
of  Rockcastle  River,  is  857  miles.  The  head  of  navigation  is  at  Burn- 
side,  Ky.,  325  miles  above  Nashville,  Tenn.,  with  a  fall  of  223  feet. 

A  general  description  of  the  upper  Cumberland,  showing  the  char- 
acter of  its  obstructions  and  of  its  navigability  for  steamboats,  is  given 
in  Report  of  the  Chief  of  Engineers,  1896,  page  1909. 
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For  detailed  description  of  Cumberland  Biver  above  Nashville  see 
Reporta  of  the  Chief  of  Engineers,  1871,  pages  468-485;  1872,  pages 


The  amount  expended  under  existing  project  during  fiscal  yeur  end- 
ing June  30, 1904,  is  $90,986.38;  of  this  amount  $29  was  a  Treasuiy 
settlement,  the  disbursements  being  classified  as  follows: 

General  improvement: 

Lock  No.  1 $25,609.30 

Lotk  No.  2 231.61 

Lock  No. 3 27,536.77 

Lock  No.  4 23,»78.S4 

Lock  No.  6 3.71 

Channel  work 2,700.57 

$79, 960. 30 

Lock  Nos.  5,  6,  and  7  (floating  plant  prorated): 

Lock  No.  5 3,676.28 

Lock  No.  6 3,333.34 

Lock  No.  7 3,333.33 

10,342.96 

Locke  and  Dams  Noe.  1,  5,  6,  and  7: 

Lock  No.  5 28.78 

Channd  work 663.36 

683. 13 

90, 986. 3S 
Operations  were  carried  on  at  the  following  localities; 
Ziick.  2fo.  7.— For  statement  regarding  proposals  solicited  and  con- 
tracts let  for  lock  gates  and  dam  timbers  see  page  2340.  Active 
operations  were  resumed  here  April  1,  1904,  and  force  since  then 
employed  principally  in  work  preparatory  to  putting  in  dam.  Three 
temporary  wooden  buildings  were  erected,  viz,  blacksmith's  shop, 
laborers'  quarters,  and  building  for  kitchen  and  dining  room ;  also  one 
permanent  brick  storehouse.  Shed  for  machinery  was  also  erected. 
A  rock  fence,  to  replace  old  wooden  fence  at  Lock  1,  is  also  in  course 


rep] 

Qu 


of  construction.     Quantities  are  as  follows: 

Stone  quarried cubic  j'ards..  414 

Earth  exraval«d do 300 

Quarry  Btripped do. ...  100 

Riprap  quarried . do 79 

Bank  riprapped do...,  60 

Stone  founaatioQ  for  storehouse  laid do 100 

Eock  fence  laid do 306 

Dredgine  foundation  for  dam do 6,960 

.  Timber  for  dam  received  and  piled feet  B.  M..  513,063 

Orcdging  was  done  by  dredge  boat  No.  J  at  a  cost  of  10.8  cents  per 
cubic  vai-d. 

Lock  No.  3. — The  principal  work  done  was  completing  abutment, 
building  retaining  wall  to  protect  lower  approach  to  lock,  and  grading 
and  riprapping  banks  of  abutment  and  lower  approach  to  lock.  Abut- 
ment was  built  of  concrete.  In  addition  to  this  work,  all  temporarv 
buildings  were  made  level  and  braced,  quarters,  kitehen,  and  black- 
smith shop  reshingled,  bins  constructed  for  sand  and  gravel,  brick 
fluos  built  in  quarters,  etc.  Quantities  are  as  follows: 
-ibutnient:  CnMe  yardi. 

Eseavation , , .  10,822.6 

Filling  behind  abutment -..,. 4,000.(1 

Concrete  wall ;    1,643.0 

Dry  wall  built  below 2B0.0 
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Abutment— Continued.  Cubic  yards. 

Grading  bank 6,397.0 

Quarrying  stripping,  etc 3, 703. 0 

Boating  8tone 3,703.0 

Riprap,  hand  placed 3,  703. 0 

Sand  and  gravel  unloaded 2, 086. 0 

Lo4^k  side: 

Excavation  for  retaining  wall,  lower  approach  to  lock 2, 150. 0 

Retaining  wall  built . 200. 0 

Riprap  on  slope  above  dry  wall 680. 0 

Ril)rap  brought  from  quarry 166. 0 

Operations  closed  February  20,  1904,  and  force  proceeded  to  Lock 
A  on  lower  Cumberland  to  resume  active  work  at  tnat  point. 

L(ich  No,  4/ — The  principal  work  done  was  completing  abutment, 
building  retaining  wall  to  protect  lower  approach  to  lock,  and  grading 
and  riprapping  banks  of  abutment  and  lower  approach  to  lock.  Mis- 
cellaneous work  consisted  in  erecting  derricks,  Duilding  tram  track, 
setting  machinery,  minor  repairs  of  plant,  etc.  Quantities  are  as 
follows: 

Abutment:  Cubic  yards. 

Excavation 5, 000 

Stone  quarried 1 ,  17.'J 

Stone  tram nied 1, 000 

Rubble  cut 337 

Coping  cut 113 

Retaining  wall,  lower  end 108 

Filling  and  grading  behind 3, 283 

Riprap  bank  protection,  abutment  and  lower  approach  to  lock 2, 379 

Lock  side: 

Excavating  for  retaining  wall,  lower  approach  to  lock 1 2, 873 

Stone  (juarried  for  retaining  wall '. 788 

Retainmg  wall  built 788 

Operations  closed  March  31,  1904,  and 'force  proc^eeded  to  Lock  No. 
1  to  resume  operations'  at  that  point,  a  statement  of  which  is  herein- 
before given. 

Snagging, — At  the  beginning  of  the  fiscal  year  a  snagging  party 
with  snag  boat  Apex  was  engaged  in  clearing  channel  of  upper  Cum- 
l>erland  of  surface  obstructions,  having  reached  Rowena,  Ky.,  by 
July  1,  1903.  The  party  proceeded  thence  downstream  as  far  as 
Lock  No.  3,  which  was  i-eached  September  14, 1903,  and  snag  boat  left 
at  that  point  in  charge  of  overseer.  A  distance  of  249  miles  of  river 
was  cleared.     The  details  of  the  work  were  as  follows: 

Snags  removed 778 

Snags  cut 776 

Leaning  trees  cut 1, 262 

LogH  cut 366 

Trees  deadened 22 


The  IT.  S.  S.  Cf/mhe?*lund  was  employed  in  towing  materials,  sup- 
plies, and  floating  plant  to  and  from  Locks  1,  3,  and  4. 

The  U.  S.  S.  Ilenrif  towed  74  scows  mud  and  gravel  from  dredge 
No,  1  to  dumping  place;  also  towed  miscellaneous  materials,  etc.,  to 
and  from  Lock  No.  1. 

The  U.  S.  S.  John  moved  working  force  and  plant  from  Lock  4  and 
Lock  3  to  Lock  1  and  Ix)ck  A,  res|)ectively;  towed  32  barges  mud  and 
gravel  from  dredge  No,  1  to  dumping  place,  and  sundry  materials  and 
supplies  to  and  from  Lock  No.  1. 
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APPROPRIATIONS. 


Improving  Cumberland  River  above  Nashmlle,  Tenn.,  under  original  projects  for  open- 
channel  work,  from  1876  to  1884' 


Qeofrraphical  division. 


1 .  Nashville  to  Kentucky  lin^ 

2.  Kentucky  line  to  Smith  shoals 

3.  Smith  shoals 

4.  Smith  shoals  to  Falls  of  Cumberland 


Total. 


Geographical  diviHion. 


1.  Nashville  to  Kentucky  line 

2.  Kentucky  line  to  Smith  shoaln 

8.  Smith  shoals 

4.  Smith  shoals  to  Falls  of  Cumberland 

6.  Above  mouth  of  Jellico,  Kentucky . . . 
6w  Nashville  to  Smith  shoals 

7.  Nashville  to  head  of  Smith  shoals  . . . 


Total. 


Act  of— 


Aug.  14, 1876. ,  June  18, 1878. 


$16,000 

10,000 

25,000 

2,000 


$20,000 

K.OOO 

80,000 

2,000 


52,000 


60,000 


Mar.  3, 1879.   June  14, 1880. 


$18,000 

6,000 

15,000 


39,000 


Act  of— 


Mar.  3, 1881. 


$15,000 
15,000 
10,000 


10,000 


60,000 


Aug.  2, 1882.  !  July  5, 1884. 


$15,000 


5,000 
30,000 


$50,000 


50.000 


50,000 


$15,000 
10,000 
20,000 


45,000 


Total. 


$83,000 
49,000 

115.000 

4,000 

15.000 

30.000 

50. 000 


34G.O0O 


Imjrroving  Cumberland  River  above  NashvilUy  Tenn. ,  tinder  the  present  project  for  a  system 
of  locks  and  dams  from  Nashville,  Term. ,  to  head  of  Smith  shoals,  mouth  of  Rockcastle 
River,  Kentucky, 

Act  of — 

Augusts,  1886 $75,000.00 

August  11,  1888 200,000.00 

September  19,  1890 250,000.00 

July  13,  1892 250,000.00 

August  18,  1894 200, 000. 00 

June  3,  1896 20,000.00 

June  4,  1897  (sundry  civil  act) 350, 000. 00 

July  1,  1898  (sundry  civil  act) 250,000.00 

March  3,  1899 100,000.00 

Amended  act  of  June  13,  1902 200,000.00 

Total 1,895,000.00 

Amount  recovered  from  failing  contractor 450. 17 

Cash  deposit  taken  up,  pay  due  sundry  persons  uncalled  for 2. 70 

Cash  deposit:  Redemption  of  United  States  internal-revenue  stami>s. . .  2. 18 

Aggregate 1,895,455.05 


CONTRACTS  IN   FORCE. 


For  contracts  in  force,  see  report  Cumberland  River  below  Nashville 
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COMMKBCIAL  HTATIfiTICI}. 


CSimberland  River  above  NtuhvUle^  TWin.,  from  January  1  to  December  Sl^  190S, 


Logs 

Lumber 

Timber 

Poles  and  posts. 
Railroad  ties  . . . 

Wood 

Hood  poles 

Heaaing 

Staves 

Shingles 

Sand 

Lime 

Cement 

Bricks 

Tobacco 

Iron . , 

Coal 


Tons. 

142, 420 

17, 670 

4,000 

9,435 

15, 170 

100 

700 

250 

14,000 

55 

29,112 

56 

300 

2,144 

2,370 

2,100 

1,300 


Salt 

Flour 

Produce  

Hajr 

Grain 

Hogs s 

Horses 

Mules 

Cattle 

Sheep 

Fertilizers 

Oil-well  supplies 

General  merchandise 


TODM. 

1.375* 

678 

2,971 

1,650 

4,329 

20,625 

300 

200 

600 

64 

3,000 

6,000 

21,484 


Total  tonnage 304,462 

Estimated  value $6,604,734 

Passengers  carried 9,552 


IAA  ofgteamboaU  {item  wheel)  plying  on  the  Cumberland  River  above  NatknUe^  TWm., 

and  in  Kentucky,  calendar  year  1903. 


Name. 


Registered  dimeimioiiit. 


Net  ton- 


Length. 'Bi«ulth.  I  Depth.   '     '**«^- 


Frrt. 

n.  DunlMir 100.0 

Bob  Diiilley ,  IfiO.O 

Bart  E.  LInfhaii VU.O 

Honry  Harloy 160.0 

A.  L.  ( JoMlM'n? 129. 0 

T.  L.  H«TlK'rt 1 17. 0 

Vhtoria %.:i 

Burii'iith' VM\.o 

Biirk«"*villr lUJ.  5 

Albany VAk  o 

Fji<lsvilh'« 4\j) 

A.  .1.  L<»y«i s:\A\ 

Saiiuu'l  II.  AinK't^m'1 .'lO.U 


Yrt. 

Fert. 

29.4 

6.4 

ir«< 

29.0 

S.8 

lA) 

2».5 

3.9 

ITH 

29.0 

3.2 

lri2 

20.0 

8.0 

AK 

21.0 

3.6 

ye 

•2M.  0 

10.4 

iif-. 

•Jl.U 

1.6 

y.' 

17.1 

3.H 

.vi 

L»ii.O 

4.0 

.■»j 

H.O 

1.4 

' 

9.0 

1.4 

»i 

s.:> 

1.4 

'I  <  iU'-oIilH*. 


B  B3. 


PKKLIMINAHY    KXAMINATION   OF   ILATCUKE   (HKi  HATCIllK)   KIVFi: 

TKNNfX^KK,  FKOM  ITS  MOITH  TO  KIALTo. 

[Printi'd  in  Houm*  Iuh'.  No. 2t;i.  Fifty-t'iKbtli  (\tni;ri>N<,  mh-oikI  .sfjwion.] 

War   DKrARTMKNT, 

Offick  of  the  Chikf  of  K^(Jl^EER^^, 

Sir:  I  have  the  honor  to  sulmiit  lu^rewith  a  report,  datocl  July  7, 
1J*01\  l>y  Ijieut.  (^)l.  M.  H.  Adanii,  Corns  of  Kn^iniM»r.s  on  prdiiniiiurv 
examination  of  llatchiH^UW^  ll\\Ul\\v»\Uiv(»r,  Tenno.s.MM».  from  '\ts  nioutli 
toRialtOj  made incompVuvuv^e V\X\v)iiT^v\\3At^\sk%\A»\tv\\\^\^^^ 
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act  apnnncHl  Juno  13«  W^.  Tlio  mim  of  $H5,5<M>  hsM  hoirtofore  hoen 
ox|mmi<hm1  on  thin  stn>ani  inulor  h  pn>j«H*t  for  o|M*n-ri\'er  improvement, 
work  Imvih);  Innmi  diMContiniHHl  in  1M^'>  UH*auseof  the  Hnmli  commerce 
In  In«  iNMietiti'd.  LiiMitcnant -Colonel  AcianiHiMof  the  opinion  tliat  the 
|>n*>4*nl  antl  |>ro>»|Nvtive  iHHnmen*t»  of  the  Htn*am  woiilil  not  ]iii«tifv  itit 
nwiical  imnrovement.  The  lioani  of  Kn^im*«»rN  for  Rivers  and  Har- 
lM>r-«,  whirh  han  exiimiiiiHl  thi*4  n*|M>rt  |nir'*iiant  to  the  pn>vir«ionH  of 
M»rtions  :\  and  14  of  the  uUive-mentiomHt  a4*t«  states  in  it^  n«|M>rt  of 
Ai)ril  i:k  VmK\^  that  it  is  not  dtv^iruhle  for  the  Tnitinl  States  to  under- 
taK4*  Hptin  the  inipro\ement  of  this  stn^ani. 
I  ronrur  in  this  opinion. 

Vi»rv  n»?*|MH'tfullv,  vour  oUnlient  si^rvanl, 

(f.  L.  (ffllXKMPIP., 

Hon.  Ki.iiir  UiNVT. 


KKItiKT  or   LIKl'T.  i^M^  M.  H.  AOAMH,  (X>Klfl  OP   KNOINKP.KM. 

KsiJiNKKii  Ofpkk,  Tsitko  Statpj*  Akmy, 

ity.sy.HM.:  In  loinpliann*  with  your  instructionit  hy  letter  dated 
•luiM'  'j:«.  P.*«'*J.  and  <*«<-tioii  14,  river  and  harlM>r  a4*t  appn>v«*<i  .huH'  I.*!, 
\\*''*2,  I  liii\<*  thr  h(»iior  in  forward  her«*with  a  report  hv  A^^t.  Kn^- 
iHM  r  .1.  S.  WiilkiT  of  II  pivliminark*  examination  oi  Bi^  flatrhie  Kiver 
fri*iii  it«*  niotitli  t«i  Kitilto,  in  which  I  iMncur«  and  to  state  as  fojhiws: 

lii:i'«niti<-h  a**  then*  hii'*  Inmmi  o»n-iih»rahle  effort  made  to  improve 
thi>«  ^trciini  without  T*Uf*cc*ss,  Mud  it  !•»  entimati*«l  that  $1<I0,0U0  mon* 
mi^'ht  Im*  tippli«Mi  t4»  improvenuMit  with  f>nly  dmihtful  rpMuIti*,  also 
*«iiiri'  tli«*  «ii*>tiiti(-«>  fitim  Kialto  to  the  Mi-Hi««sippi  River  m*ar  Fi>rt  Pil- 
|o\\  is  otil\  uUtut  PJ  mile-,  the  <|u«Mion  of  Iniildini;  and  iNpiippin^f 
II  r.iiliouii  Ml  A-  to  make  tiie  water  shippinjr  |M)int  for  Rialto  on  the 
Mi-^oi-^-^ippi  mid  n(»t  on  the  Hi^  llatchie  se«*mH  worthy  of  i*<insideration 
fr«»ni  II  Kii*«iiMHH  |ioint  of  view. 

Vrr\  n"»|Nvtfully,  your  oliedient  ser%*ant, 

M.   H.   AOAMH, 

Hri^.  (ion.  (t.  L.  <tii.i.F.siiK« 


inm  lnili««mimt  ) 


OppicK  I'liiKP  OP  Kyf>i!«KRiia«  r.  S.  Armt, 

Auiftist  /A  1902. 

Riw|MM*tfully  n*fernNl  to  tht*  It^ianiof  Kninneem  for  Rivers  and  liar- 
lior<*  roiiHtitut«H|  l»y  S|MN*ial  Orders,  No.  :f4.  Headquarter*,  (*4iqiH  of 
Kii^MiircrH,  4iirn*nt  M*rii'-,  for  <*«insideration  and  n*c<>mniendaticm,  aa 
nHiuin*d  l>\  M*«-tion  \\  of  the  act  of  June  13,  X^fi. 

Ky  rommand  of  Hri^.  (ren.  (lillenpie: 

A.  Machrsciir, 
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,  [Second  indorsement.] 

Board  of  Engineers  for  Riyebs  and  HAaBORS, 

^\aBhington^' D.  CI,  April  13^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer,  the  report  of  the  assist- 
ant engineer,  and  sucn  former  reports  and  data  as  are  at  hand. 

The  Big  Hatchie  River  was  under  improvement  from  1880  to  1892 
from  its  mouth  to  a  point  far  above  Rialto;  during  this  time  $S5,500 
was  expended  in  removing  snags,  trees,  and  other  obstructions.  No 
increase  of  commerce  resulted  from  this  work;  on  the  contrary,  com- 
merce decn^ased  from  1890  to  1896,  and  at  present  there  is  fittle  or 
I  none. 

In  the  opinion  of  the  Board  no  appreciable  commercial  benefit  would 
result  from  the  improvement  of  this  stream.     The  Board  therefore 
believes  that  it  is  not  desirable  for  the  United  States  to  undertake  again 
the  improvement  of  "Big  Hatchie  River,  from  its  mouth  to  Kialto/^ 
For  the  Board: 

H.  F.  Hodges, 
J/^yV/r,  Corps  of  Engineers^ 

Senior  Member  PreBent, 


KEI'OKT  OK   MR.  .1.  S.  WALKKR,  A8HI8TANT    ENOINEKR. 

KN(iiNEER  Offue,  Unitkd  Stath  Army, 

Xa^villet  Tenn.f  July  5,  I90f. 

Colonel:  In  compliance  with  your  verbal  inetnictionH,  I  have  the  honor  to  Bob- 
mit  the  following  report  upon  a  preliminary  examination  of  Big  Hatchie  River  from 
its  nmuth  to  Kialto,  iniule  in  pursuance  of  instructions  <!ontain«Hi  in  letter,  Offi<'e  of 
thcC^hicf  nf  Kni^'inccrs,  rnitc*!  States  Army,  <late<l  June  23,  HH)2,  ami  to  comply  with 
re<iuin'meiit  of  item  contaiiUMl  in  section  14,  river  and  harhor  act,  approved  June  V\, 

v.m. 

The  ollicial  reports  an<l  reconls  affonl  sutlicient  data  for  the  report.  No  expen«»  ii« 
tliereftUT  necessary  for  thr  f)reliminary  examination. 

I>i^  Ilatfhii*  KivtT  from  its  mouth  to  Kialto  lies  whollv  in  the  State  of  Tenne8fH«t» 
and  empties  into  the  Mississi[>[>i  River  oO  miles  alnive  >lemphiH,  Tenn.  An  exani- 
inatinii  wa-^iuM-l.'  by  tlu'  Cnitcl  States  in  ISTlMpp.  i:i;U>-13:^2.  Annual  Kei>ortof  Chirf 
of  Kn^int'iTs,  isso  ,.  Rialto  isal»out  r>7  milfs  from  the  mouth  of  the  river.  The  fol- 
low ini;  e\tra«t  fnmi  Annual  Rei>ort  of  Chief  of  Knjjimvrs,  IHSO.  j)a>rel?KV>,  de^*ritH^ 
this  portion  of  the  rivrr: 

"Thr  cnur^t'  of  tin*  river  is  mor<»  tortuous  than  usual  in  streamp  of  its  kind,  <f^n- 
sistiiiir  of  a  <''»Fitiinioiis  series  of  loops,  the  InMids  almost  invariably  l>ein);  narn»w«T 
at  tilt'  neck  than  at  tin'  point,  and  in  a  direct  line  the  distanci>  fnmi  Kialto  to  the 
mouth  i>  Ir-s  than  1^  mile-',  while  by  river  it  is  A?  miles. 

"TIh'  hanks  an-  suhie«t  t«>  overflow  for  a  distance  of  one-half  to  2  miles  on  earh 
sidf. 

From  l^so  \ii  \s\)'2  >s:r>.."><H)  were  appropriated  for  the  Riir  Ilatihie  I  Annual  Report 
of  Chifi  of  l!ni:itu'*'r>,  1X'.»">,  |».  HkVJi,  under  a  pn)jei't  f<»r  n'uioval  of  snai^,  hnr*. 
leaniriL:  tiniluT.  *»lc.,  from  r»olivar,  Tenn.,  to  the  mouth,  a  <Ustance  estimate<l  at 
alxHit  210  niih'<.  The  oriirinal  plan  «'ontt>mplate4l  completing?  w«>rk  in  thrtH'  l^l^^- 
watrr  s«a>ons  at  a  ("o.-t  of  SSO.tHX).  Aftor  .*;V>,.mH)  had  Imh'II  exjH'nded  on  tliin  river  it 
was  estimatt*«l  that  it  would  takr  from  ."?7.">.<HH)  to  J?HH».0(H)  to  remove  the  olintnictionH, 
atid  that  evrn  then  then*  would  ho  little  probability  of  lx»at.«*  U'in>:  induced  to  navi- 
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''I  can  find  no  reason  for  changing  the  recommendation  made  in  previous  reports, 
viz: 

**  ^The  small  amount  of  commerce  to  be  benefited  is  not  at  all  commensurate  to 
the  cost  of  continulDg  this  improvement  or  to  maintaining  what  has  been  done,  and 
for  this  reason  it  is  not  believed  that  an  additional  appropriation  can  be  expended 
profitably  unless  a  greatly  increased  business  be  developed.' " 
and  this  river  was  dropped  from  the  Report  of  the  Chief  oi  Engineers  after  1895. 

After  careful  study  of  the  official  records  and  with  knowledge  of  such  streams  in 
same  section,  I  am  forced  to  the  conclusion  that  the  engineering  difficulties  in  the 
way  of  effecting  a  radical  improvefuent  and  its  maintenance  are  so  great  that  the 
limited  commerce  present  and  prospective  would  not  warrant  such  an  undertaking; 
therefore,  in  my  opinion,  a  survey  is  not  required. 
Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  M.  B.  Adams, 

Corps  of  Engineers, 


J.  S.  Walkkb, 

AsnSUmi  Engineer, 


B  B  4. 


PREUMINARY  EXAMINATION  OF  OBION  AND  FORKED  DEER  RIVERS, 

TENNESSEE. 

[Printed  in  House  Doc.  No.  206,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Was/u7igtim^,  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 

S3S.S,  reports  dated  July  7,  1902,  and  February  16,  1903,  by  Lieut. 
1.  M.  13.  Adams,  Corps  of  Engineers,  on  preliminary  examination  of 
Obion  and  Forked  Deer  rivers,  Tennessee,  made  in  pursuance  of  a 
requirement  in  the  river  and  harbor  act  approved  June  13,  1902. 

These  streams  are  now  under  improvement  by  the  General  Govern- 
ment with  a  view  to  maintaining  the  channels  by  removal  of  obstruc- 
tions therefrom,  and  it  appears  from  Lieutenant-Colonel  Adams's 
report  that  neither  the  physical  character  nor  the  commerce  of  the 
streams  would  justify  their  radical  improvement,  experience  having 
shown  the  existing  projects  to  be  most  advantageous  lor  these  rivers. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  organized  under 
the  provisions  of  section  3  of  the  act  of  June  13, 1902,  duly  considered 
this  report,  as  required  by  section  14  of  said  act,  and  its  report  is  made 
in  fourth  indorsement  thereon. 

The  Board  is  of  the  opinion  that,  while  the  radical  improvement  of 
these  streams  by  means  of  open-river  regulation  is  not  practicable,  exist- 
ing commerce  and  the  influence  of  the  rivers  upon  freight  rates  will 
justify  limited  expenditures  for  maintenance  by  means  of  snagging 
operations,  etc.,  and  that  it  is  advisable  for  the  United  States  to  con- 
tmue  such  work  to  the  extent  of  expending  the  sum  of  $2,250  annually. 

I  concur  in  this  opinion. 

Very  respectiuUy,  your  obedient  servant, 

G.  L.  Gillespie, 
Bri(/.  Gen,  Chief  of  Engineer h^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 
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report  of  lieut.  col.  m.  b.  adams,  corps  of  enoineers. 

Engineer  Office,  United  States  Abbtt, 

NashviU^^  Tenn.j  July  7,  1902. 

General:  In  compliance  with  instructions  of  June  23,  1902,  I  bivo 
the  honor  to  forward  herewith  a  report  made  by  Asst.  Engineer 
J.  S.  Walker,  by  my  direction,  of  a  preliminary  examination  of  the 
Obion  and  Forked  Deer  rivers,  in  compliance  with  section  14,  river 
and  harbor  act  of  June  13,  1902. 

In  forwarding  this  report  I  have  the  honor  to  quote  from  ib»^ 
remarks  b}*^  (Jen.  C.  B.  Comstock,  then  division  engineer,  in  forwardini: 
a  report  of  Maj.  John  Hiddle  (then  captain)  on  this  subject,  I)ci*en]her 
24,  1894  (see  Annual  Report  of  Chief  of  Engineers,  1895,  p.  2:^70),  a^^ 
follows: 

The  Forked  Deer  and  Obion  rivere  are  bo  insignificant  that  I  concur  with  Captain 
Biddle  in  the  o])ini<)n  that  they  can  not  be  made  *' navigable  all  the  year/'  a^t  f>i)0<  i- 
fied  in  the  river  and  harbor  act  of  August  18,  1894,  except  by  locks  and  dams.  Kvtn 
with  locks  and  dams  tlie  navigability  of  the  lower  part  oi  the  Obion  and  iti<  entrant':' 
into  the  Mississippi  will  de|)end  on  the  amount  of  mud  and  sand  which  the  Sli!<i«>i>- 
sippi  in  its  floods  annually  de|^K>sits  here  and  which  would  have  to  be  aDnually 
removed.  The  cost  of  this  mamteuanco  would  largely  increase  the  eetimated  i-ort 
of  $400,000. 

In  addition,  I  would  respectfully  state,  if  it  in  the  purpose,  as  I  was^ 
informed  when  ins[>ecting  these  streams,  to  place  locks  and  dams  on 
them,  that,  as  a  business  proposition,  it  would  be  cheaper  to  build  and 
equip  a  railroad  to  the  Mississippi  River  and  make  the  place  of  water 
shipment  where  there  is  no  uncertainty  about  navigation. 

with  these  remarks  I  concur  with  Mr.  Walker  in  what  he  says  in 
his  rei)ort. 

Very  respectfully,  your  ol>edient  servant, 

M.  B.  Adams« 
Lif  uf,  C  'nl, ,  Corpn  of  Etujhii  *  yx. 
Brig.  Gen.  (x.  L.  (iillespie, 

i.  7<  h'f  vf  En  (J  hi  i  *  /'.v,   I  \  A\  A . 

[Kir^t  iinl«iPH.'mfnt.] 

Offic'k  CniKK  OF  KN(;iNEKK.*i,  r.  S.  Army, 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivt^rs  and 
Harbors  constituted  by  Spoiial  Orders,  No.  24,  IIead<iu«rteiN,  (\>rp». 
of  Kngineers,  current  series,  for  consideniticm  an<l  recommendation, 
as  recjuired  by  section  8  of  the  act  of  Juim*  K5,  liM):>. 

By  command  of  Brig.  (ten.  (iillespie: 

A.  Mac'kknzik, 

fso(H»n<l  iiidonH'mont.] 

Board  of  Ex(;inkers  ?'ou  Rivers  and  IIarbokn. 

1 1 '  ii<h  in  tftnn ,  J).  (  \ ,  •///  n  ft*  t  nf  6',  ItH  t.  > . 

Respectfully  returned  to  the  Chief  of  Kntrineers,rnit«Hl  States  Arm  v. 

The  l^)anl  of  Engineers  f«u'  Rivers  anil  lliirboi-s  has  considt>red  tte 
within  report  <»f  Colonel  Adams  uiH)n  the  preliminary  (examination  of 
Obion  ana  Forked  IVev  rivers,  Teuues»;et\  the  report  of  the  assistant 
engineer,  and  stalcmeuts  su\>\\V\VV^^V  \a'  \\\v*fTvj>x.»i\  \»\\\av>*. 
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It  apixmrs  tlmt  (\>lf>tM»l  AcUnis  \h  of  llio  opinion  tluit  theiio  rivornare 
unworthy  <if  iiii|)rov<*ni«*nt  iN'vond  tlio  n*nioviil  of  HnaffH  aimI  (»t)ior 
oliMtrtirtioiiH  providfHl  for  iiiiil«*r  tht*  rxistinj;  pnijivt,  Init  it  in  not  climr 
to  tlio  li(>iir«i  that  ho  nH*oninu*n(iH  tlMM*ontintinn<*eof  t)unnipn>v«*ni«*nt. 
TIh*  iWianI  nH-(»ninirnd?<  tlmt  (\ilonrl  AcUnin  In«  nM|ii(*M4'd  U^  pv««  this 
infonniiti(»n,  and  to  ^tHt«»  if.  in  \i\h  opinion,  thi*  pn^^tont  projfM*t  prt>vidl■^ 
mitti«'i«*nt  fumU  for  it«  prt»|ier  4*Xi*i*ution. 

For  llic  Bunnl : 

II.  F.  lh>iMsi>>. 

Stpu'ffr  MnnhfT  /Wjtr*f»t, 

ITtitnl  liMl(ir*i*inrfil  ] 

Offu'k  Ciiikk  of  K\oixkkr.h,  r.  S.  .\kmy, 

|{p<po<*tfiiIly  roturnwl  to  th«»  I^Ninl  of  Kn)rin(M*rs  for  Kivf»rH  and 
llarlMir^,  with  furtli<*r  n»j>i»rt  by  Liout.  Col.  M.  B.  A<UiUf*«  as  nnxini 
niriiii*'*!  in  tli«*  pHMMNiinj;  inilorH«*nn*nt. 

Hy  roniinand  4»f  Hri^'.  tirn.  (tillrsApie: 

A.  Ma<*KKN7.IF.« 

I'xiirtli  lii<l<ir«miriii  * 

litiAKo  or  K\oi\F.Kic»i  n>K  UivRim  am>  IIakhokm, 

WnMhintjttm^  IK  i\y  April  /.7,  /.W./. 

K«<»|i«M*t  fully  n'turmnl  tiitiii*riii«'f  of  Kn}fimH*rH,  rnit«*<lStiiti»<«  .Vrniy. 

TIh'  l^»!inl  «»f  Kn^'iMi'«*rH  for  Uivi'n*  and  llarliorH  litiH  jrivm  duo 
«*f»ii^id<'r:iiioti  to  th«*  ri'iMirt.**  <if  tin*  di-tri«*t  otii<*f»r  and  tin*  »<«**iHtant 
4'ii«:iii«-4*r,  and  to  otli«*r  <iata  at  lian«i. 

Till*  rliiinu-tor  iif  tlioOhion  and  Forki^l  \\h^x  riven*.  Ton m»s««H\  in 
-urli  tlmt  a  radioil  inipn»v«*m<*nt  liv  nM^an^^  of  o|>on*riv«*r  n^jrulation  im 
iin|M»*.Hih|«>.  Till*  ^rri*]it  4*\|M*nMM>f  a  ^la«*k*wator  impn>v«*ni«-nt  would 
In*  iiiiju*»citinl»l«*  in  \  i«*w  of  tlio  liniiti*^!  ronunonv  of  tno  ntroani'^. 

It  in  thr  opinion  i»f  tin*  lliitird,  liowi*vi*r,  tliat  oxiMin^  <*onun«*nv  and 
tin*  iiitluriif'i*  «if  tin*  rixrrn  u|Min  fn*i);lit  ratoM  will  ju*«tify  liniit«H| 
o\|Miiilitur«'H  in  tlio  fulun*  a.**  in  tin*  |Hi<»t  f«ir  maintf*nan<*<*  l>y  nn*anH  of 
*»ii:iL';:in)i:  o|M*nitionH,  (*t4-.  In  n*««*nt  rivrr  aral  liarlior  lU'tn  itoinn  «if 
^4..«'*' lia\<*  ap|i«*an'4i  for  tin*  maintonan«*4«  of  tln*M«  ht roam**,  and  tho 
lUiarl  i-o  of  o|ittiii>n  tlmt  it  t<»  hi|\  imiMo  for  tin*  (*nitod  Stato««  to  rontinuo 
w»nk  iijion  till*  t  Hiion  :oiil  Fork***!  I>ih«i'  ri\ors,  Tonno^r«\  to  tho 
r\ti>nf  ot  f'\|N*ndin^  u|ion  tin*  <«ann*  for  nminti*n:intv  tho  skww  of  $i'.*J.Vi 
annimll\ . 

For  thi*  l(<i«ird: 

11.    F.    IIo|MiK>. 


HlbMiKr    iir    Wk       ■      »      W%lftlH.    %^l«iT%\T    KKfilMBKH. 

K^<.iMiii  <trftiii.  I'vincn  Statw  AmMV. 

l**ii<>Mi      III |ili.iiii«    Miih  viiur  \«  ri«ii  .iit*lriii  liitiin  1  liA\«*  tlir  hon<ir  l«*  mililiiit 

tlif   (•'li<>«  iii^'   rv|«<ft   ii|«iii    I  |in-liiitiitar)    fxaiiniMiUiiti  i*f  Uliluci  (Mwl   Kurkf«l   l^'«'r 
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rivers,  made  in  pursuance  to  instructions  contained  in  letter  Office  of  the  Chief  of 
Engineers,  United  States  Army,  dated  June  23,  1902,  and  to  comply  with  require- 
ment of  item  contained  in  section  14,  river  and  harbor  act  approvea  June  13,  1902. 

The  official  reports  and  records  afford  sufficient  data  for  this  report;  no  expense  is 
therefore  required  for  preliminary  examination. 

Obion  River  lies  wholly  in  the  State  of  Tennessee,  and  empties  into  the  Missiasippi 
River  about  5  miles  below  the  Missouri  and  Arkansas  State  line.  A  preliminary 
examination  and  instrumental  survey  was  made  of  this  stream  and  reported  in  the 
Annual  Rei>ort  of  Chief  of  Engineers,  1891,  page  2292  et  secj.  The  original  project 
based  on  this  survey  had  for  its  object  to  secure  and  maintain  a  navigable  low-water 
channel  of  not  less  than  3  feet,  at  an  estimated  cost  of  $50,000.  The  operations  pri<ir 
to  1896  demonstrated  the  impracticability  of  doing  this,  and  all  that  could  be  done 
would  be  to  keep  the  channel  free  from  snags  and  trees.  The  river  flows  through  a 
low  alluvial  country  subject  to  overflow,  due  in  a  great  measure  to  back  waiter  from 
the  Mississippi  River,  and  logs  and  drift  accumulate  every  vear  to  so  ^reat  an  extent 
that  it  is  believed  that  such  accumulation  would  almost  renaer  inoperative  anv  system 
of  slack- water  navigation  even  did  the  commerce  justif  jr  the  expense  of  making  such 
radical  improvement.  The  commercial  statistics  obtamable  indicate  that  the  com- 
merce is  almost  wholly  composed  of  timber  products. 

Forked  Deer  River  lies  wholly  in  the  State  of  Tennessee  and  empties  into  the  Obion 
River  about  3}  miles  from  its  mouth.  It  has  been  examined  and  sur\'eyed  at  various 
times  as  appears  below: 

1.  Of  the  North  Fork  and  Forked  Deer  River. — From  Dyersburg  to  mouth  of  main 
stream,  distance  about  29}  miles,  made  in  1873  under  act  of  March  3, 1873.  (Report 
Chief  of  Engineers,  1874,  Part  1,  pp.  372-380.) 

2.  Of  the  South  Fork. — From  Jackson  to  junction  with  North  Fork,  distance  about 
149  miles;  of  the  North  Fork,  from  Collins  to  the  mouth  of  Forked  Deer  River, 
main  stream,  distance  about  131  miles,  each  made  in  1880  under  act  of  June  14, 1880. 
(Report  Chief  of  Engineers,  1881,  pp.  1489-1497.) 

3.  Of  the  North  Fork  belofv  Dyervmrg,  Tenn. — Preliminary  examination  made  in 
,  1886  under  act  of  August  6,  1886.     (Report  Chief  of  Engineers,  1887,  pji.  1494-1495. ) 

4.  Of  the  Forked  Deer  Hirer. — From  Dyersburg,  Tenn.,  to  its  junction  with  the 
Obion  River,  and  thence  to  the  Mississippi  River,  made  in  October,  1894,  act  of  Augiint 
18,  1894.     (Report  Chief  of  Enri^neers,  1895,  pp.  22^5-2275.) 

5.  Survey  of  the  North  Fork  of  Forked  Deer  Btrer,  Tetmessee. — From  Dyersbuiv  to  the 
main  stream,  thence  to  Obion  River,  made  in  November,  1896,  under  act  of  June  3, 
1896.     (House  Doc.  No.  282.  54th  Cong.,  2d  sess. ) 

These  reports  show  that  the  best  thing  to  do  in  the  way  of  improvement  is  to  keep 
the  river  froe  from  obstructions.  The  narrowness  of  the  river  and  the  fall  preclude 
improvement  l)y  open-channel  work.  An  estimate  was  made  for  locks  and  dams,  hut 
neither  the  district  otticer  nor  division  engineer  recommended  such  an  undertaking. 
(See  Annual  Report  of  Chief  of  Enjrineerslor  1895,  j)p.  2266  et  ee<|. )  Exi)erience  had 
with  this  river  since  that  date  confirms  and  strengthens  the  opinion  then  expresw^l 
against  any  attempt  at  radical  improvement.  The  benefits  derived  fnmi  this 
improvement  are  indefinite.  The  commerce  consists  almost  entirely  of  tiud>er 
prtnluctH. 

The  surveys  tk>w  of  record  affor<l  all  the  data  necessary  for  the  execution  of  the 
existing  ]>roje<'ts,  which,  as  experience  shows,  ari»  most  advantageous  for  thest*  rivers. 
Therefore,  in  mv  opinion,  there  exists  no  necessitv  for  anv  additional  survevs  of  the 
Obion  and  Forked  Dimt  rivers. 

Very  resi)ectfully,  your  obeilient  servant, 

J.  8.  Walker, 

AsifUftant  Knf/iiinr. 
Lieut.  Col.  M.  B.  Adams, 

( 'orps  of  Ewjineern. 


SIPPLEMKNTAKV    KKPOUT    ON    rKEMMINARY    KXAMINATION. 

Kn(;inkkk  Office,  rNixED  States  Army, 

\tisJirill*,   Tf'nn.^  I'thrntinj  76*,  IW-L 

General:  I  Imvo  tho  honor  to  state  in  irplv  to  voiir  letttM*  of  tho 
l*Jth  instant  that  tho  conimeivial  statistics  supplied  on  the  Obion  and 
Forked  Deer  rivers  show  that  tliere  were  20,71  i  tons,  valued  at  1^71,521 . 
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and  1,100  pansengers  moved  on  thc8C  streams  during  the  year  Jan- 
uary 1  to  Decemter  31,  1901. 

My  opinion  is  that  the  appropriations  provided  for  maintenance  on 
these  streams,  $4,600  annually  or  biennially,  will  aid  very  much  in 
keeping  them  in  a  navigable  condition  when  the  backwater  from  the 
Mississippi  River  produces  sufiBcient  depths  for  boats  to  run  up  to 
Dyersburg  or  Obion. 

If  $4,5(K)  is  appropriated  once  in  two  years,  the  annual  expenditure 
would  be  about  3  per  cent  on  value  of  the  shipments  and  8  cents  per 
ton  on  the  tonnage  of  1901. 

Inasmuch,  therefore,  as  these  streams  have  been  undergoing 
improvement  in  some  form  for  twenty  years,  a  discontinuance  of 
Government  aid  now  might  be  an  unwarrantable  step;  consequently, 
it  is  respectfully  recommended  that  the  improvement  be  continued  by 
maintenance  to  the  extent  as  hereinbefore  indicated. 
Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Lieut.  OoL^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chi^f  of  Engineers^  U.  ti.  A. 
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APPENDIX  C  C. 


IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
CAPT.  W.  J.  BARDEN  AND  MA  J.  IL  C.  NEWCOMER,  CORPS  OF  ENGI 
NEERS. 


IMPROVEMENTS. 


1.  Tennessee  River. 

2.  Operating  and  care  of  Muscle  Shoals 

Canal,  Tennessee  River. 


S.  French  Broad  and  Little  Pigeon  rivers, 

Tennessee. 
4.  Clinch,  Hiwassee,  and  Holston  rivers, 

Tennessee  and  Virginia. 


5.  Elk  River,  Tennessee. 


EXAMINATIONS. 

I  6.  Hiwassee  River,  Tennessee. 


Engineer  Office,  United  States  Armv, 

Chattaiwoga^  Tenn,^  July  9^  190 J^,, 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
liscal  year  ending  June  30,  1904. 

Capt.  W.  J.  Barden,  Corps  of  Engineers,  was  in  charge  of  this  dis- 
trict until  May  31,  1^6^^  when  it  was  transferred  to  me. 
Very  respectfully,  your  obedient  servant, 

H.  C.  Newcomer, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Emjinecrs^  U.  S.  A. 


C  C  I. 


IMPROVEMENT  OF  TEXNK.SSEE  RIVER. 

The  Tennessee  River  is  652  miles  long.  It  is  formed  by  the  junc- 
tion of  the  French  Broad  and  Holston  rivers,  4.5  miles  above  Knox- 
ville  and  188  miles  above  Chattanooga,  and  flows  into  the  Ohio  at 
Paducah,  464  miles  below  Chattanooga. 
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IMIiCoVKMKNT  i»K  TKN\I->^<KK  KIVKIt  AX1>  ITS  TRIHI'TAKII^^ 


i:t:rni:r  a>//;  tin:  Fist  \i.  )  i:\i:  /■;\7>/.\v;  jtWH  su,  ;?**;.  11//7/  nmnu 

h*»tl  MUSTS  HEl.MIMi  T't  lUH  \MHiKS  nFfUtMS  IS  #7/ lAv,/;. 
ril'T  n.  ./.  UAHntlS  ASh  MAJ  II.  i\  SEWn^MEU,  nUil'S  ny  E\t,l 
\  I  Hits 

1    Ti-iiiii-«*i«' Ki\i>r.  .:    Kn'tn-li  Itni»liinillJttl<*IS|pN»ii  ri\ffN*. 

I*    <  >|H*niiii)u' Aiitl  t'un*  *A   Miim-Ii*  Sliiml*  Ti'iiiMwm^*. 

(  Miial,  'IVuiu-MM'4*  ICiv«*r.  4.  (Minrli,  I li ««!•«•«•,  aimI  ll«iUt<tii  riwpi. 

ToiiiKfMf  All*  I  Virviiiia 

.V   V\k  ICi\«*r,  Ti*tiii«f««<«*.  (i.   Iliwiuw^*  l(i\i*r,  Triiiirt«n«*. 


KsmsKKK  OrnrK.  rsiTKii  Statk**  Ai:vv. 

<iKM:iui.:  I  Imvo  tho  honor  to  tmnMiiiit  hon^with  tho  niiniuil  n*|iiirt 
fi»r  the  uorkn  of  rivrr  ttiid  liarlM»r  imprtn'ciiirnl  in  my  rhar^*  f«)r  tli«* 
li*M-al  \«*:ir  «*n<iih|;  .Itiiir  :^»,  VM\\. 

C*apl.  W.  .1.  l^inliMi,  C'«>r|i<*  of  Kn^in«*orH,  wa**  in  oliarp*  of  x\\U  iIIh 
tritt  until  May  :*•!,  1'.h4,  wlirn  it  waH  tran^frrnHl  to  ni«*. 

V«T\  n»»«iMTtfullv,  vour  oUiliont  MTvant, 

•         ■  •     ■ 

Hrijr,  iivu,  A.  MAfl*KKNZti:. 


C  C  I. 

IMn:«»VI  \\\\\   •»!     rKN\K.H.*»l-K  ItlVKU 

Tilt*  T<*nn«*HMM*  Kiv«'r  i«  t;;»:;  niili*«*  lon^?.     It  i<*  f«»nniNi  li\  tli«*  Junc- 
tion of  till*  Fr«*n<-h  Hr<iH«i  ami  IfoNton  ri%«*p*,  4..>  niil<*M  alM»v«*  Knox 
\illr  auii   l'^'^  niilt*H  alM»\<»  < 'ImttaniMiipi,  and  fluwa  into  tin*  Ohio  at 

Paducali,  4«^  milea  below  Cbattmuuo|n^ 
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A  general  description  of  the  Tennessee  Uiver  system  of  navigation 
is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  2247.  More  detailed  accounts  of  portions  of  the  river  are  given 
as  follows: 

Part  above  Chattanooga  {188  miles). — Map,  Annual  Report  for  1876, 
page  710;  report  of  survey,  Annual  Report  for  1893,  page  2333. 

I^ro7n  Chattojwoga  to  IScott  Point  {17,6  miles). — Report  of  survey. 
Annual  Report  for  19(X),  page  2966. 

From  Scott  Poirit  to  head  of  Muscle  Shoals  Ca/nal  {158  miles).  —Re- 
port of  survey,  Annual  Report  for  1902,  page  1743. 

From  head  of  Muscle  Shoals  Canal  to  Florence  {32.1  miles). — Maps, 
Annual  Report  for  1882,  page  1840. 

From  head  of  Colbert  ana  Bee  Tree  shoals  to  Ri/verton  {9  miles). — 
Map,  Annual  Report  for  1898,  page  1900. 

from  Riverton  to  irumth  {S26  mues). — Annual  Report  for  1897,  page 
2262. 

The  river  is  navigable  the  entire  year  from  the  mouth  to  Riverton, 
Ala.  Just  above  Riverton  a  lateml  canal  about  8  miles  long  is  now 
under  construction  past  the  Bee  Tree  and  Colbert  shoals.  A  canal  3 
miles  long  is  projected  at  Little  Muscle  shoals  just  above  Florence, 
Ala.,  and  the  Mfuscle  Shoals  Canal  now  surmounts  the  Big  Muscle 
shoals  and  Elk  River  shoals. 

By  act  of  April  26,  1904,  Congress  authorized  the  construction  by 
local  intei*ests  of  a  lock  and  dam  at  Scott  Point,  designed  to  form  a 
pool  extending  17.5  miles  upstream  to  Chattanooga. 

Local  boat  hnes  have  heaaquarters  at  the  principal  towns  along  the 
river.  There  is  no  through  traffic  covering  the  entii*e  length  of  the 
river,  the  longest  regular  boat  service  being  found  between  Chatta- 
nooga and  Paducah  when  the  stage  of  water  permits. 

From  commercial  statistics,  given  later  in  detail,  it  will  be  seen  that 
the  total  tonnage  of  freight  moved  on  the  Tennessee  River  during  the 
calendar  year  1903  was  1,683,723  tons.  Of  this  208,352  tons  were 
rafted. 

The  movement  of  the  balance  mav  be  thus  summarized: 


t 


Distance  <ni  TciinesMT  Klv«'r  iK'iwtH'ii  Icrmiiiiil  iK)ints  <»f  rurrien*'  ruiii«>j<.  rretifhl 

niov(?4i. 


Tom. 

Over  450  inilts H.  404 

2W>  lo  '260  miles CTiO.  438 

100  to  200  mile;* 106.06(» 

fiO  lo  100  mileM tn.HSl 

10  to  fJO  miles 276.349 

4  to  10  miles 12H.  382 

Under  4  miles 7H, aS7 


Total i.47:..;;7i 


The  amount  .so  far  appropriatcul  and  allotted  for  the  Tennessee  River 
and  the  canals  thereon,  including  the  amount  for  operating  canals,  is 
I^t),752,5l0.84;  of  this  sum  $851,497.82  has  been  allotted  for  operating 
and  rare  and  repair  of  the  Mus(»le  Shoals  Canal  from  November,  1890, 
when  it  was  opened  to  navi^tion,  to  June  30,  1904. 

For  purposes  of  appropriations  the  river  has  been  divided  into  the 
foUowmg  different  sections,  where  are  given  additional  details. 
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1.   AIM»VK   rHATTAN«MM»A    i\XS    MU.Kh). 

Till*  pliiii  <»f  iiiiprov«*iiii*iit,  ImimmI  oil  till*  siirv«*v  <>f  ls!»l,  is  in  obtain 
a  M-f(M)t  low-w»ti*r  clmnnrK  at  a  cost  of  4W>rM»jNNi  jidiiitioiml  to  prH>r 
«'X|MMiilitiin'H.  It  n»rt»ivod  ( 'onjjn»Hsioiml  approval  Aii}«'ti>«t  l^,  ism. 
Work  iindor  thin  plan  ron.'«i.Ht.H  of  riMnovin^otMtriK'tions  and  tin*  i^m- 
Htnii'tion  of  winjf  dams  and  training  walU. 

ImiirownuMits  ^i*n'  mrritHl  on  uiirin>f  th<*  lisc-al  y<*ar  at  lirarkottM 
liar.  Kin^^H  Imr,  mouth  of  Richland  C*nM>k,  nnd  Knoxvilli*.  and  on  th«* 
riv(*r  iN^twern  Kinp«ton  and  C^hattan(M>pi. 

/intrhffjt  hiir  {SSjJ  tm'hjt  aftm^r  (%ittinunmjti),  Thr  rhannri  through 
thi-*  l«ir,  Ih^^iui  the  pn*viou?»  ywir,  wa**  roniplrt*^!  todim«MiHionsof  VM\ 
f<M-t  in  wiiitli  anil  iM<n»  fort*  in  K*n)ftli,  with  a  niinimiiiii  drpth  of  \\ 
f<M«i  at  low  watrr.  Four  ruts  wen»  iiuuii*.  Fmm  tlin*f  i»f  tln^so  rut.«» 
thi'D'  were  riMiiovtsl  ifUTT.'*  ruhir  vaitU  of  sand  and  ^ravrl  and  \*^JtU 
v\\\\\v  yardn  of  rtM'k.  Tlio  matorial  fmiii  tlio  l»M  nit  made  wa^  ra^t  up 
HO  \K>  t4»  mark  tin*  ri^ht  Ni<i«*  of  tin*  rlianntd;  the  l«*ft  Mid«>  wa^  mark«Mi 
l>v  the  placing  of  8  Inioys. 

/\*ni/M  fnir  {9f)  inilfit  tifmn*0  (%iffiiHiMm/nt),     Tlio   Work   at    lliiH   place 
(M»ii.Hist(Ml  in  luiildin^  two  win^  dani««  to  routine  the  channel  to  the 
ri^ht  Imnk.     Aipiarry  wasoiN»iiiHK:{,Ki4euhiryanU  of  earth  Mrip|NHi, 
and  4ji.V.«  ruhit*  yiinl'%  of  rtn^K  tniarried  and  ummI  in(*on<«tru<*tit»ii:  iiiak 
iiij;  the  dam.H  .Vhi  fort  and  ICiO  fiH»t  hmjf,  n»H|>i»rtively. 

/Itr/i/timi  i  %'ftk  (^O  mth^  tihn**-  (  %ift*iHt»*>tj,i),  The  river  and  harlM»r 
art  of  .liine  IH.  1*>»2,  a|)pn»priatin^'  ^.VtjNiii  for  impnivin^  Tenni*HM*o 
Ki\«'r  alM»\e  I'hattantMipi.  jirovicied  for  the  e\|ion<litun*  of  Mieh  an 
amount  at  Uirhltind  (*n*4*k  as  mi^'ht  In*  ntH*e^sary  'Mo  facilitate  navi- 
}piti(in  and  the  landing;  of  InihIs  at  that  iioint/* 

An  exaiiii  fiat  loll  wa^  made,  and  a  uriHip*,  Imrjfe.H,  and  nec*(*Hsarv 
plant  were  ?M'nt  tti  this  plaee  in  NovemluT,  VM^X  AlNiut  I,t»4«icuhfc 
vanis  of  mud  and  ^^nivel  wen*  dnniiriHi  frt»tit  a  Imr  in  the  creek  nt*ar 
it.s  mouth;  two  .nuiiken  iNir^^e?**  loaded  with  in»n  4)ri*«  and  |mrt  of  a 
third  liarp*  were  removiHl:  |«rt  of  a  nwk  vv\*i  was  Idasted  away  and 
H  tn'i»«*  wen*  cut. 

Kft^'j-vlll*^  T»nn,--\  small  riprap  dam  wa>  huilt  acn^isa  ^loiif^h  just 
lN*h»w  the  (^luntv  lirid^«*«  connecting  the  left  Imnk  of  the  river  with 
th(*  retaining  wall  whiili  joins  Fh*nniken*«  Islaiitl  with  LuttrelU  Kland: 
•5*N»  ruhic  \anls  of  riprap  wen»  u-M'd  in  the  wurk. 

/»^^/v#/*  /\tn*/'*f*'n  ttfut  f  %iff*tnfmm/ti,  'File  rlver  Iwtwii^n  Kinffstnn 
iiiid  ( 'iiatliittiN»pi  wa*«  cleared  «»f  oli?*t  met  ions  a**  follow  >:  ^sna^H  pulh*<l, 
P.':*;  Nuiikcii  h:ir^^v'«  l»r«»ken  and  raiMMl,  :»;  ^t«>lle  lila**tf*4l  and  renio\tHl, 
157  •  ;ilii«-  \:ird«»:  tn*****  <*ut,  l.'»4.  At  ( *hattan«Nipi  s  cubic  \at<U  of  drift 
and  iJi'KriH  which  had  Hccumulate«i  arouiai  the  pier  ^U|;e  Here  cleannl 
H\\ii\  and  |Nirt  «»f  un  nid  hridp*  pier  rcmo\«*<U  aiitl  at  the  mouth  of 
(*hii  kumiiupi  i'rrek  il  '•iia^^  weie  piiUed. 

At  the  cl<»<«c  of  the  working;  M-aMin  the  lh*«*t  wa^*  taken  to  Kiioxville 
|o  Ih'  I  :ircd  ftir. 

It   i-  p!-o|xiMMl  ti»  apply  the  availahle  lialaii«*c  to  the  care  «if  plant 
and  the  ti'lditioiiul  appntprialion   of  I^'iII.imni  r«*commended   to  main 
ti'tiaiii  c  auii  ctintinuin^  work  under  the  appn>v«Mi  project,  •i«dcciiii)r 
tir-t  tlio^c  tili^trurtion*«  timt  may  Ik*  found  to  oiler  thv  i;n*ate-<f   liin- 
dra nee  t«i  navi^tiou. 
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Money  stateinent. 

July  1,  1903,  balance  iinexpende<l $19,440.59 

Proceeds  of  sales 1 .  77 


li*,442.:r> 
Jane  30,  1904,  amount  expended  during  fiscal  year,  for  works   of  im- 
provement      17,383.86 

July  1,  1904,  balance  unexpended! 2.  (K38.  5() 

July  1,  1904,  outstanding  liabilities 2(58.5:i 

July  1,  1904,  Imlance  available 1,789.  <»7 


Amount  (estimated)  require<l  for  completion  of  existing  project 505, 000. 00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  *^, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $45, 000. 00 

For  maintenance  of  improvement :      5, 000. 00 


Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


50,000.00 


APPROPRIATIONS. 


Act  of — 

April  10,  1869 $35,000.00 

March  3, 1871,  transferred 
from  below  Chatta- 
nooga   35,000.00 

June  10, 1872 25,000.00 

March  3,  1873 25,000.00 

June23, 1874 25,000.00 

March  3,  1875 40,000.00 

August  14, 1876 15, 000.  00 

June  18,  1878 15,000.00 

March  3,  1S71» 11,500.00 

June  14,  1880 10,000.00 

March  .S,  1881 7, 000. 00 

Au^iPt  2,  1882 7, 000. 00 

July  5,  1884 3, 000. 00 


Act  of — 

Augu8t5, 1886 $7,500.00 

August  11,  1888 15,000.00 

September  19,  1890 30, 000. 00 

July  13,  1892 25,000.00 

August  18, 1894 50, 000. 00 

June3, 1896 15,000.00 

March  3,  1899 ^  30, 000. 00 

June  1 3, 1902 50, 000. 00 


476,OOi>.00 
Proceeds    of     sales     <»f    ron- 
(lemne<l    proiKTtv    {.Tulv, 
1903) ; '..  1.77 


Total 47r,,mi.77 


2.    CHATTANCMXJA,  TENN.,  TO    RIVKRTON,  ALA.   (288    MILKS). 

Obstructions  to  the  low-water  navigation  of  this  section  are  to  1k» 
found  in  the  niount^iin  region  between  Chattanoot^i  and  S<*ott  Point, 
where  Congress  has  authorized  the  construction  or  a  lock  and  dam  !)y 
local  interests;  at  sundry  shoal  places  thence  down  to  the  MumIc 
Shoals  Canal:  between  the  upper  and  lower  sections  of  the  canal;  at 
Little  Muscle  shoals,  between  the  canal  and  Florence,  where  a  3-inile 
lateml  canal  is  projected;  between  Florence  and  the  Colbert  Shoals 
Canal,  now  in  progress  of  construction,  and  at  the  two  shoals  to  In* 
avoided  at  low  water  bv  this  canal. 

OPEN    RIVER   WORK. 

The  plan  of  improvement  for  the  open  river  work  is  to  obtain  a 
3-foot  low-water  channel  b\'  dredging  and  construction  of  wing  dams 
and  training  walls.     In  1901  (report  of  11^02,  p.  1743)  a  revised  plan. 
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uitli  n*|N»rt  4»f  Mirvrv,  wu.s  siihmittiMt,  prnvidiii;;  for  aii  o|M*n  rlinnni*) 
iltptlitif  ;i  firi  at  iioriiml  low  wiitrr  lM>tw«*<>n  tho  tiitnintaiii  iMM*tioii  »iif| 
tlh*  Mit^i-lr  SlioiiU  (*ati!il  at  an  i**ttiiiiaUHl  co?«tof  l^77(M>4**:  hut  tlii«*  has 
not  \«-l  )hm*ii  approvotl  hy  (\Mi^n*?«s. 

No  work  of  thin  rhanu'trr  ha*^  In*i*ii  doiii*  thin  fis4*til  yi»ar  hy  I  ho  (t«»v- 
I't  iiiui'iit.   th«*  only   f mills  availahh*    U'hi^  thi*   Imlanro  of   $2,m<».H**i 
rfniainiii^   fmm   thr  allotment  of  I|W»J>*ni  iiia«h*  from   tin*  rnii'rj^i'nry 
rixtT  anil  harUir  act  of  .Iiuh*  ti,  iiHN).  for  driMi^in^  at  Sw«M'twat«*r  Imr. 
alwiut   1    niih*  ah«»\<*  FlonMin*.     Tin*   toh*nihly  fair  rt>iiilitioii  <if  tin* 
rhannci  at  tlii'*  |Niint,  r«**«nltin;r  from  th<*  pn*vioiis  M^aMur^  wtirk,  and 
till*  iMMM'H^itx  for  ion«.i«h>rahh*  ii'iuiir?*  to  clnnlifin^  plant  lit*fon*  ri*Mim 
in*:  o|N'ration-,  ri>ii<ii'rtMl  it   iiii'\|NMlii*nt  to  <lo  any  work  this  M^a^on. 
It  jo  pro|M»MMl  to  ftirth«*r  improve  tin*  rlmnnrl,  durin^f  tht*  coming  M*a 
M>n.  willi  tin'  ri*niainth*r  of  tlii<*  allotnn*nt,  ti»^i*thi*r  with  tin*  a«i<iitioiial 
alloiinriit  of  ;<:;.i;4Hi  niinh*  .lun«*  T«  P.h>4.  f«»r  this  |Miiiit.  from  tin*  rnnT 
p'nf\  appropriati«»n  of  $*J(n».«nn»  pn»viihMi  liy  tin*  river  ami  harUir  art 

of  .fuiii'  i;i.  p.Mi-j. 

'rill*  Na«li\iMr.  < 'hattaiiiNipi  and  St.  I^Mii<«  l<4iilway  (\>m|mny  main- 
tain^ a  fri'ii^'ht  aii'l  )Ki**M>ni;rr  iNnit  tniiinfrr  M*rvi(*t*  lN'twiM»n  (fiint«*r« 
villi*  and  llohhH  Inland,  a  in*«tan(*<*  of  *.'*j  milr^.  I  hiring  tht*  yi*ar  l!Ni:; 
thiTi*  wi-n*  !ran^fi»rn*d  h\  tln'M*  Unit.**  .'i.*J,.%:i7  t4ins  of  fn*i^lit  ami  h,1H»1» 
|Ki'>M*n;ri*r«.  Shoaling  mrurH  on  this  M*«'tion  «>f  tin*  ri\rr«  and  tin* 
aiiioiinl  of  tnitlir  involxrd  i**  Hiitlicirnt  to  warrant  <vovi*rnun*nt  aid  in 
farilitatin^  it. 

liy  tin- authority  of  tin*  S*iii*tary  of  War  tho  Nashvilh*.  (liattaniNipi 
and  St.  I^iuiis  Kailuay  <  *«»in|>:in\  wa<*  |N*rmitt«*d  toch»  Minn*  dnnl^in);  in 
till*  •*ltiULrh  rhaniirl  li*adin^  from  tin*  rivrr  to  itj«  inrlim*at  <tunt4*r^\  ilh*, 
un*!i'r  till*  *«u|>«*rvi**ion  of  tin*  «*n^iin*<*r  titii«'i*r  in  rharp*  of  tin*  di**trirt. 
Ahout  ri/j7«>  c'lihir  \ar<Uof  ^ift  mat4*rial  wrn*  dnni^Ml.  hy  whirh  a 
I'haiinid  was  ni:i<lt*  t;iio  f,M't  lon^,  7.**  f<M*t  widi*,  and  •{  fi*«*t  di*<»p  at  h>w 
uati-r.  Although  tin*  iinpro\t>nn*nt  was  ns|uin*d  primarily  for  tin* 
railroad  tnitlii*.  it  als4i  iN*nt*tit4*ii  all  iNiats  wishing  to  tourh  at  tiuntrr^ 
\illi\  wliii  h  is  till*  ino<«t  im|M»rtant  stoamlMwt  landing;  lH*twiM*n  lirid^i* 
|M»it  and  l>i'i'atur.  .\la. 

It  is  pro|MiM*d  to  a|tpl\  tin*  additiomil  appmpriation  «if  i^Ci.oiNi  n*r- 
ominrndi'd  for  o|Mn  ri\i*r  work  on  this  M*<*tion«>f  tin*  ri\rr  prinriimlly 
to  iinpro\  in^  thi*(*hanm*l  at  liri<l)^*iM»rt  Islnnd:  at  M*v(*nil  snoul  piaiis 
iN'tui-rn  (•unt«>r'*vilh*  and  Ilohlis  Islaml;  at  Willards  nnd  tiihhri-^t 
rhut*-**.  aho\4»  nnti  lM*h»w  tin*  KIk  Kiv«*r  divt>ion  of  tin*  MuM'lt*  SlioaU 
i*anaK  wlii'ri*  ovrrhan^in^'  tn*4*s  nn*iiaC4*  |Wi«sin^  iMiat.H;  and  at  Litth* 
Miisrh*  shoiiU,  uhrn*  a  numlN*r  of  tin*  wiu);  thiius  and  training'  waiU 
an*  in  n«*<*d  of  ri*|iuirs. 

CkSM.   WiilCK. 

I  •!  /  /r./r'.f/i»-^/.i .' .  >..»//  /'*»»nf  {t7..'t  ittihm),  Thority  of  t  *hattanfx»{:A 
ha-  iM't  \i-t  ^i\rn  iiotiif  of  any  intnitioii  on  its  |Nirt  to  hiiild  tin*  liN-k 
and  dam  at  >(*ott  I'oint  aiithori/«'«i  h\  a«i  of  April  *J«i.  P.mi|.  >hould 
till*  t  i(\  di'i-liiM*  to  do  this  uithin  four  nnniths  from  th«*  |ia«^sa^i*  of  tin* 
art.  as  iio\%  ap|M*ars  proliahh*.  tin*  privil<*p*  of  iindrrtakini;  thi*  work 
uill  hi*  \i>Htri|  in  (\  K.  •Iam«*sand  •!.  (*.  ttiiild,  n*r»id«*ntsof  1  nattaniK>pi. 
tln-ir  lii*i!'«  and  a^-i;:n-,  fi»r  a  fuitln*r  |M*ri(Nl  of  oi^lit  months.  An 
alloinitiit  of  ^'..iNNi  ua**  minh*  .luin*  *j:t.  P.N14,  fnmi  th«*  appropriation 
for  examinations.  survi*ys,  and  «*4»iitin^*nci<*3«of  rivorsand  barlMirs«act 
6f  Jum*  la,  iwi,  to  cuvvr  tbo  cu?»t  of  prepaiiiv  the  plans,  »pi.*i'i£ca* 
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tions,  and  drawings,  as  the  act  provides  that  this  is  to  l)e  done  at  the 
expense  of  the  United  States. 

(h)  Jilnscle  SIuxiIh  Caiml  {IS  rnileM). — This  work,  completed  in  1890, 
has  since  then  been  operated  and  maintained  under  the  indefinite  appro- 
priation of  July  5,  1884,  for  *' Operating  and  care"  of  canals  and 
other  works  of  navigation,  and  an  account  of  the  year's  operations  is 
given  further  on  under  this  head. 

{c)  Little  Mxiscle  Shoals  Cunal  (S  ndles), — No  work  has  ever  been 
done  under  this  project,  adopted  in  1890,  as  no  appropriation  has  yet 
been  made  for  it. 

{d)  Colbert  Shoals  Canal  {S  mile^). — The  masonry  work  of  the  lift 
lock  and  its  approaches  at  the  lower  end  of  this  canal,  at  Riverton, 
was  begun  in  1898  and  completed  in  1900.  Under  the  act  of  June  13, 
1902,  authorizing  additional  contracts  for  this  work  to  the  amount  of 
$600,CKH),  a  contract  was  made  in  May,  1903,  with  the  Sheridan-Kirk 
Contract  Company  for  building  the  upper  section  of  the  canal.  A 
contract  supplemental  to  this  was  entered  into  December  14,  1903, 
with  the  object  of  securing  the  construction  of  about  1,500  additional 
linearfeetof  the  concrete  riverwall — thus  extending  it  to  the  site  of  the 
proi)osed  guard  lock — by  the  substitution  of  a  rock-till  dam  with  nibble 
masonry  k)e  wall  for  alK)ut  5,500  feet  of  the  upper  end  of  the  wall. 
The  length  of  concrete  wall  to  be  omitted  will  be  determined  by  the 
amount  of  rock  to  l)e  excavated  from  the  canal  prism;  this  amount  to 
be  sufficient  to  form  a  dump  with  the  outer  top  end  not  less  than  40 
feet  from  the  inside  line  of  wall,  or  toe,  and  with  top  at  reference  42 — 
the  noi'mal  low- water  surface  of  the  canal  being  at  reference  33.5.  A 
toe  wall  of  rubble  masonry  not  less  than  2  feet  thick  is  to  be  built 
along  the  line  of  the  omitted  concrete  wall,  having  its  top  at  elevation 
34.  The  rcK'k-fill  dam  is  to  rise  from  this  toe  wall  with  a  slope  not 
steeper  than  1  on  H.  The  longitudinal  cofferdam  is  to  be  left  in  place, 
covered  by  the  rock  till. 

To  coinponsat(»  the  contractors  for  additional  expense  in  making  the 
rock  till  with  toe  wall,  and  for  loss  of  profits  on  account  of  reduction 
of  a)>out  r),000  cubic  yards  in  the  amount  of  concrete  to  be  pla(»ed  in 
the  river  wall,  thev  will  be  allowed  to  substitute  crusher  dust  for  sand 
in  all  concrete  and  mortar,  and  the  pri<'(»  for  excavating  the  rcK'k  used 
in  the  rock-fill  dam  is  increased  from  ^l.I^S  to  S2. 38  per  cubic  yard. 
The  contractors  will  also  receive  ^'J.5(>  per  linear  foot  for  the  addi- 
tional cotTerdam  recjuired  for  a  portion  of  the  rock-fill  dam. 

The  contractors  arrived  on  the  work  in  June,  19(^3,  and  actual  exca- 
vation was  })e<fun  in  Aut^ust,  1903.  At  the  end  of  the  fiscal  vear  the 
following  work  had  been  done: 

F.arth  t'xc-avated cubic  vanls. .  27, 813 

Rock  excavated do 21,908 

Coffenlain  lonipleted linoar  fei»t. .     2,  iMX) 

No  work  was  done  during  the  months  of  Fel)ruarv,  March,  and 
April  of  the  current  year,  as  the  cofferdams  were  liable  to  l>e  flooded 
by  the  usual  winter  and  spring  rises  in  the  river. 

The  estimated  cost  of  completing  the  canal,  including  the  current 
contract,  is  ^:>,*J0(),O(K).  Appropriations  aggregating  ^.^.'iojKM)  have 
been  made  to  this  cmkI.  To  complete  the  canal  an  additional  appro- 
priation of  $1,650,<MK)  is  therefore  necessary.  As  contracts  amount- 
ing to  5foO,(HHj  of  this  sum  are  now  authorized,  it  is  urged  that 
authority  be  given   to  enter  into  further  contracts  amounting  to 
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$1,600,000,  the  work  to  be  paid  for  as  appropriations  may,  from  time 
to  time,  be  made  bv  law;  also  that  one-third  of  the  amount  needed  to 
complete  this  canal  be  appropriated  during  each  of  the  next  three  ses- 
sions of  Congress. 

Only  the  lack  of  funds  prevents  work  being  carried  on  in  the  lower 
section  of  the  canal  and  on  the  machinery  and  gates  of  both  locks 
simultaneously  with  the  construction  of  the  upper  section. 

In  February,  1904,  a  tract  of  1.42  acres  of  land  adjoining  the  United 
States  reservation  at  the  lift  lock  was  acquired  by  the  United  States. 
This  small  tract  was  necessary  to  avoid  possible  future  claims,  as  it 
had  been  partially  occupied  by  the  United  States. 

Money  statement, 

July  1,  1903,  balance  unexpended $552,375.26 

Amount  allotted  from  appropriation  for  niuintenance  of  riwr  :iiul  liar- 

bor  improvement,  act  of  June  13,  1902 3, 600. 00 

Proceeds  sales  of  condemue<l  property 34. 91 


June  30,  1904,  amount  expende<l  during  fiscal  year,  for  works  of  im- 
provement  


556,010.17 
54,221.60 


July  1,  1904,  balance  unexpended 501,  788. 57 

July  1,  1904,  outstanding  liabilities 26, 470.  72 

July  1,  1904,  Valance  available 475, 317.  85 


July  1,  1904,  amount  covered  by  uncompleted  contractt.'^ 443, 160.  86 


Amount  (estimateil)  required  for  completion  of  existing  project 5, 165, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  jTuly  1,  1904: 

For  works  of  improvement $575, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

585, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS  AND  ALLOTMBNTB. 


$200.00 

1,350.00 

85,000.00 

5, 095. 00 

45,000.00 

50,000.00 


March  2,  1827  (survey) . . . 

June  9,  1860  (claim) 

July  25.  1868 

April  10,  1869 

July  11,  1870 

June  10, 1872 

March  3,  1873 100,000.00 

June23,  1874 100,000.00 

March  3,  1875 360,000.00 

August  14, 1876 255,000.00 

June  18, 1878 300, 000. 00 

March  3,  1879 210,000.00 

June  14, 1880 300,000.00 

March  3,  1881 250,000.00 

Augufit2, 1882 250,000.00 

July5,  1884 350,000.00 

Augusts,  1886 262,500.00 

August  11, 1888 250,000.00 

September  19,  1890 450,000.00 

July  13, 1892 475,000.00 


August  18, 1894 $275,000.00 

June3,  1896 50,000.00 

March  3, 1899 135,000.00 

June  13, 1902 200,000.00 

March  3,  1903  (sundry  civil 

act} 350,000.00 

Marcn  23, 1903  (emergency 

river  and  harbor  act  of 

June6, 1900) 6,000.00 

June  7,   1904    (emergency 

appropriation,  act  of  June 

13,  1902) 3,600.00 


Received  on  account  of 
transfer  settlement 

July,  1903,  proceeds  of  sales 
of  condemned  property . 


5,118,745.00 

3.91 

34.91 


Total 5,118,783.82 
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ABSTRACT    OF    tX>NTKACT    WITH     bHRRIl)AN-KIRK    CONTRACT  CX>MPANy,    OF    CnARLBBTON, 
W.  VA.,  FOR  BUILDIN(i   HBCTION   OF  CX)LBERT  8HOALH  CAKAL. 

• 

Contract  dated  May  6,  1903,  approved  May  16,  1903.  Supplemental  contract 
date<l  December  14,  1903;  appro vea  February  4,  1904. 

I>ate  of  banning  work,  June  20,  1903;  date  of  expiration,  September  20,  1905. 

Concrete,  18.28  per  cubic  yard;  earth  excavation,  50  cents  per  cubic  yard;  rock 
excavation,  $1.98  and  $2.33  per  cubic  yard;  iron  and  steel,  7 cents  per  pound;  laying 
masonry,  $6  per  cubic  yard;  riprap,  $2  per  cubic  yard;  stone  backing,  $10  j)er  cubic 
yard;  stone  coping,  $24  per  cubic  yard;  face  stone,  $16  per  cubic  yard;  special  stone, 
|24  per  cubic  yaid;  timoer,  $50  per  1,000  feet  B.  M.:  test  holes,  60  cents  per  linear 
foot;  additional  cofferdam  required  for  a  portion  of  tne  rock-fill  dam  under  HUpplt^ 
mental  contracti  $2.50  per  linear  foot. 


3.    BKLOW   RIVERTON,  ALA.   (22G   MILK8). 

The  plan  of  improvement  for  this  section  of  the  river  is  to  obtain, 
by  dredging,  a  low-water  channel  not  less  than  5  feet  deep  and  150 
feet  wide. 

Big  Bend  shoals  {202  mil^  above  Paducah). — ^The  U.  S.  dredge 
Kentucky^  which  had  been  working  at  Rockport  bar,  was  transferred 
to  Big  Bend  shoals,  where  it  arrived  June  30,  1903. 

These  shoals,  which  are  nearly  3  miles  long,  begin  about  21  miles 
below  Riverton,  and  consist  of  a  succession  of  rock  ledges  and  reefs 
situated  so  as  to  render  the  channel  tortuous  and  shallow;  the  fall  is 
almost  2  feet  to  the  mile,  and  the  greatest  depth  at  low  water  is  about 
26  inches.  Hamburg,  Tenn.,  at  the  foot  of  tnese  shoals,  is  consideriHl 
the  head  of  low- water  navigation  for  the  larger  boats  plying  on  the 
lower  river. 

After  removing  about  300  cubic  yards  of  rock  at  this  place  it  was 
found  that  the  liard  blue  limestone  ledges  could  not  be  nmnagod  by 
the  dredge,  and  that  blasting  would  have  to  })e  resorted  to.  TIh* 
water  was  too  high  for  such  work,  and  the  dredging  plant  was  tnius- 
ferred  to  Beech  Creek  Island,  about  .50  miles  farther  clow nst ream. 

Beech  Creek  Ishnui  (loJ  units ahore  Paducah), — Th(»  channel  dredcrrd 
at  this  place  in  1900  had  shoaled  so  as  to  impede  navigation,  and  nMjuests 
were  received  from  steamboat  men  that  early  work  be  done  here. 

Dredging  began  on  the  21st  of  July  and  was  continued  until  OctolnM- 
20,  when  the  funds  were  practically  exhausted.  The  work  w  as  limited 
to  two  places:  One,  the  upper  bar,  from  which  42, Um)  culiic  yards  of 
sand  and  gravel  were  dredged;  the -other,  the  channel  between  a 
detached  bar  and  Beech  Creek  Island,  from  which  (>7,600  cubic  yards 
of  similar  material  were  dredged. 

The  cost  of  the  alK)ve  field  work  was  $5,028.63,  a  little  more  than 
4i  cents  per  cubic  yard.  The  dredge  was  in  commission  one  hundnnl 
and  twelve  davs,  during  which  time  it  worked  sixty -six  davs,  having 
lost  eighteen  clavs  on  account  of  Sundavs  and  holidavs,  fourt*'cn  davs 
in  tniveling,  and  fourteen  days  on  account  of  accidents.  The  avenige 
amount  of  loose  material  excavated  |x^r  working  day  was  l.T»5i»  cubit- 
yards. 

Further  details  of  the  work  on  this  section  of  the  river  are  given  in 
the  appended  report  of  J.  E.  Hall,  surveyor. 
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Under  date  of  June  7,  1904,  an  allotment  of  $6,200  was  made  from 
the  emergency  appropriation  in  the  river  and  harbor  act  of  June  13, 
1902,  for  maintenance  of  (channels  at  Rockport  bar  and  Beech  Creek 
Island  bar.  It  is  proposed  to  apply  the  available  funds  at  these  two 
points  during  the  coming  season. 

It  is  proposed  to  apply  the  additional  appropriation  of  $40,000 
recomniendod  to  maintenance  and  continuing  work  under  the  approved 
project,  selecting  first  those  obstructions  that  are  found  to  oner  the 
greatest  hindrance  to  navigation. 

MoTiey  statement. 

July  1,  HK)3,  balance  unexpended 17,918.46 

Settlement  of  damage  to  United  States  dredge 26. 93 

Amount  allotted  fn)m  appropriation  for  emergencies  in  river  and  harbor 

works,  act  of  June  13, 1902 6,200. (X) 


14,146.39 
June  30,  1904,  amount  expended  during  fif^ical  year: 

For  works  of  imj)rovement $6,  700. 43 

For  maintenance  of  improvement 2, 061 .  25 

7,  761. 68 


July  1 ,  1904,  balance  unexpended 6, 383.  71 

July  1,  1904,  outstanding  liabilities 8. 65 


July  1,  1904,  balance  available 6,375.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $35, 000 

For  maintenance  of  improvement 5, 000 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


40,000 


APPROPRIATIONS   AND    ALLOTMENTS. 

VoT  Tentteiwe**  J^lrrr  IteUtw  JiirerUm^  Ala, 

September  19,  WM) $26,000.00 

Julvl3,  1892 25,000.00 

Au^'ust  18,  1894 125,000.00 

March  3,  1899 100,000.00 

June  13,  1902 19,000.00 

June  7,  1904  (emergency  appropriation,  act  of  June  13, 1902) 6, 200. 00 

300,200.00 
Octolxjr,  1903,  paid  bv  Ayer  A  Jx)rd  Tie  Company  for  damage  to  Unite<l 

States  (Ired^re * 26. 93 

Total 300,226.93 
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TetineiMee  Hirer  m 


Ye«r  cndlns  Decem- 


l^lwB. 
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^1 

■iss 

s?s 

301;  017 

tS! 

""■"■l 

4.i»,a9 

1 

IVtailB  of  the  tratliu  for  1903  are  bIiowh  in  thft  following  table: 

Bel<.«nwh«T«lo<-. 

MilHon 
vc  River. 

ii 

IdB-S 

as.  5 
a:  a 

4.5 

!SS 

GS.0 

«a.o 
«.o 

40.0 
1».0 
14.» 

Re". 

t™.. 

iz 

Is 

HenawRters  Powells  River  loChatlaiu.iita 

30,600 

"■Si 

a,  000 

*S 

as 

GO 

^Bi 

97G 

17,«« 

Marble  qi,»rrlp.<.ii  Kreiirh  Bnwrt  Rlvertu  10 nillw hek.w  Kn.«- 
vlUe 

tK 
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Between  what  pointA. 


Moved  by  steamboats— Continued. 

Marble  quarries  on  French  Broad  River  to  1  raile  below  Knoxville 

Catlettsburg,  Tenn.,  and  Knoxville 

KiuRsport  and  Knoxville 

Ironton  ore  docks  and  Rockwood  Landing 

Moved  by  flatboats  and  barges: 

From  sand  bar  in  river  to  Chattanooga 

Little  Tennessee  River  to  Lenoir  City 

Dandridge,  Tenn.,  to  Knoxville 

Kingsport,  Tenn.,  to  Knoxville 

Marble  quarries  on  French  Broad  River  to  Knoxville 

From  island  above  Maryvillo  bridge  to  loading  derrick  at  Knox- 
ville  


Miles  on 
Tennes- 
see River. 


5.5 
4.5 
4.5 
4.0 

IM.O 

10.0 

4.5 

4.5 

4.5 


Passen- 
gers. 


Total 


4,939 


Tons. 


46,000 
200 
173 

80,375 

15,000 

3,672 

223 

43 

1.370 

12. 474 


552,268 


Of  the  11  steamboats  reported  in  the  last  annual  report  as  plying  on  the  Tennessee 
River  above  Chattanooga,  the  Citi/  of  Loudon  and  the  Isabella  King  were  not  in  this 
service  during  the  year;  but  the  number  of  bai^s  was  increased  from  66  to  86. 

One  new  boat  was  put  on,  of  the  dimen^ionn,  etc.,  given  below: 


Name. 


U'ngth.  '  Width.   Depth. 


Jane  Austin. 


Feet. 
112 


Fret. 
18 


Feet. 
3.4 


Net 
ton- 
nage. 


m 


Height 
of  pilot 
house. 


Feet. 


22 


Height 

of  smoke-! 

stack. 


Nura 
her  of 


Capacity 


Feet. 


26 


barges.  ^'  »^"^*'^- 


3 


TVww. 


135 


The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  calendar 
year  1903  was  10  steamboats,  of  a  total  of  714  tons  burden,  net,  and  86  barges,  of  a 
total  capacity  of  7,410  tons,  as  shown  on  list  below. 

Seven  steamboats,  the  Bill  Tale,  Clinch,  Flora  Swann,  Gasconade,  Jane  AiisHn,  N.  B. 
Forrest,  and  W,  T,  GaUaher,  a  total  tonnage  of  472;  and  49  bai^ges,  total  capacity, 
3,350  tons,  are  also  reported  as  plying  on  the  Clinch  River.  The  Bill  Tate,  Clinch, 
Flora  Swann,  Jane  Austin,  and  Oliver  King,  total  tonnage,  279*  and  47  barges,  total 
capacity,  1,965  tons,  are  also  reported  as  plying  on  the  French  Broad  River.  The 
Bill  Tate  and  1  barge  are  also  reported  on  the  Holston  River. 

List  of  boats  and  barges  navigating  the  Tennessee  River  abate  Chailanooga,  Tenn.,  during 

the  near  190S. 


Name. 


Net  ton- 
nage. 


Barges. 


Number.  Tonnage 


Between  what  points. 


N.  B.  Forn'.st 
(ias<'onade  .. 


134 
74 


W.  T.  (iallah'  r 


Bill  Tate  . . . . 
Flora  Swan  II 
Jane  Au.stin  . 


Clinch , 


Sam  A.  Connor 

Grady 

Oliver  King 


70   1 

57 

86 


24   \ 

63 

137 

42 


3 


25 

o 

4 

1 
5 

2 
2 
4 


12 


1 ,  200     Kingston  and  Chattanooga 

180     Harriman  and  Chattanooga 

900     Ironton  ore  dock  and  Rockwood  Liiud 
ing. 


1.060 

80 
320 

90 
200 

80 

100 

1,200 

1,200 

MO 


Kingston  and  Lead  vale 


Total 


714 


3 

175 

3 

60 

1 

10 

1 

16 

2 

20 

86 

7.410 

Kingston  and  Knoxville 

Clinton  and  Dayton  Landing 

Harriman  and  Dayton  Ijandlng 

Marble  quarries  on  French  Broad  River 
and  1  mile  below  Knoxville 

Catlettsburg  and  Knoxville 

Mouth  of  Ocoee  River  and  Chattanooga. 

Round  Island  mines  and  Rockwood 
Landing. 

Ironton  ore  dock  and  Rockwood  Land- 
ing. 

Marble  quarries  on  French  Broad  River 
and  10  miles  below  Knoxville. 

Sand  bar  in  river  and  Chattanooga 

Little  Tennessee  River  and  Lenoir  City. 

Marble  quarries  and  Knoxville 

Dandridge  and  Knoxville 

Maryville  bridge  and  loading  derrick. 
Knoxville. 


Miles  on 
Tennes- 
see River. 


103. 5 

103.5 
4.0 


M.5 

80.0 
63.0 
63.0 

5.5 

4.5 

35.5 

19.0 

4.0 

14.6 

18.0 

10.0 

4.6 

4.6 

.6 
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n  Chattnnnngn..  Trim.,  nnii  Ftorenrr,  AIn. 


Art  kin. 

ber  31.  KCK. 

Tonn. 

Exrlnulp 

8^ 

ti.a 

a 

392 

Hay 

ToUl 

Dumber  of  pftiw^nR 


i  (rannport(~i  (1909),  i;,tM, 


Of  the  traffic  for  1903,  37,354  tone  were  moved  by  rait;  S,969  pasaengera  and  53,6! 
tonBof  freight  by  railroad  traosfer  boats  between  Hobbe  Island  and  Gantereville,  Ala 
a.  distance  of  22  inilea.  Of  the  remaining  206,970  tone,  8,401  were  carried  by  tb 
through  boats  plyini;  between  ChattannoKa.  Tenn.,  and  Paducsh,  Ky. 

Details  of  the  traffic  for  IWiS  an-  shown  in  the  following  table: 


Bi.t«'<*n«h«tpolnl«. 

Mile  on 

3K 

T,„ 

Moved  In  ™it»  (lc«9  BDd  liimlwr): 

ISLO 

«.•) 

IS.S 

a.6 

Lock  BIO  Lock  l.MQHcleBhoalsCttQ*! 
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Between  what  points. 


Moved  by  steamboats  and  barges: 

Chattanooga,  Tenn.,  and  Paducah,  Ky 

Chattanooga  and  Florence 

Chattanooga  and  Decatur 

Bridgeport  and  Ixx'.k  1 

Decutur,  Ala.,  and  Savannah,  Tenn 

Elk  River  and  Larkins  landing,  Ala. .. 

Shelhnound  and  Pine  Island 

Decatur  and  Ciuntersville,  Ala 

Decatur  and  Lambs  Ferry,  Ala 

Hobbs  Island  and  Guntersville 


Miles  on 
Tennes- 
see River. 


Total 


464.0 

208.0 

160.0 

137.0 

115.5 

93.0 

54.0 

53.5 

28.5 

22.0 


Passen- 
gers. 


600 
2,8?2 
3,843 


600 


250 
8,969 


17,134 


Tons. 


8,404 
40,115 
33,870 

1,249 
750 

1.702 

1,910 
117,325 

2,145 
53,527 


297,851 


Of  the  12  steamboats  reported  in  the  last  animal  report  as  plying  on  the  Tennessee 
River  between  Chattanooga,  Tenn.,  and  Florence,  Ala.,  2,  having  a  total  of  163  tons 
burden,  were  not  in  this  service  during  the  year,  and  the  number  of  barges  was 
reduced  from  46  to  33. 

Four  new  boats  were  put  on,  as  follows: 


Name  of  steamboat. 

Length. 

Width. 

Depth. 

Net 
ton- 
nage. 

Height 
of  pilot 
house. 

20 
34 
85 
35 

Height 
of  smoke- 
stack. 

Num- 
ber of 
barges. 

Capacity 

of 
barges. 

Buck  Lind>?ay 

Feet. 

66 

140 

170 

170 

Feet. 
13 
29 
29 
32 

Feet. 
4.0 
4.0 
4.6 
4.9 

14 
204 
211 
277 

Feet. 
30.0 
44.5 
45.0 
40.0 

1 
1 

Tons. 
800 

Gun  tersville 

240 

India  Given.s 

St.  Joseph 

The  t(>tal  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  December  31,  1903,  was  14  steamboats,  of  a  total  of  2,018  tons  burden,  net, 
and  33  ])arges,  of  a  total  capacity  of  6,775  tons,  as  shown  on  list  below. 

The  steamboats  ^t'o/ow,  India  Given^,  J.  T.  Reeder^  and  St,  Joseph,  a  total  of  903 
tons  burden,  and  2  barges,  total  capacity  220  tons,  are  also  rei)orted  as  plying  on  the 
Tennessee  River  l)etween  Florence,  Ala.,  and  Paducah,  Ky. 

List  of  boats  and  barges  navigating  the  Tennessee  River  between  Chattanooga,  Tenn.,  and 

Florence,  Ala.,  during  the  year  1903. 


Name. 

Net  ton- 
nage. 

Barges. 

Between  what  points. 

Miles. 

Number. 

Tonnage. 

Avalon 

India  Given.s 

361 
211 
277 
190 

48 
192 

93 

4.^ 

J 

150 

>Chattanooira  and  Paducah 

463.0 

St.  Joseph 

American 

}     - 

4.600 

375 
200 

30 

70 
600 

208.0 
160.0 

Decatur  No.  1 

.Toe  Wheeler 

jchattanooga  and  Decatur 

oHIQ  J.'n>  In....... 

J.  R.  Gunn 

J 

(Bridgeport  and  Lock  1,  Muscle  Shoals 

Canal 

137.0 

1 
1 

Decatur  and  Lambs  Ferry 

23.5 

.F.  T.  Ueeder 

54 

Decatur  and  Savannah 

115.5 

City  of  Charleston 

92 

/Elk  River  and  Larkins  Landing 

\8hellmound  and  Pine  Island 

93.0 
54.0 

Huck  Lindsay 14 

1  ,           300 

2  '            420 

Decatur  and  Guntersville 

53.5 

Guntersville 

Ilattie  McDaniels 

Hunt^^ville 

204 

67 

172 

Hobbs  Island  and  Guntersville 

22.0 

Total 

2, 018 

33 

6,775 

I 

ENG  1904 149 
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QmijMirafire  utatnufnt  of  rfjmmfrrt  for  th:  patt  ten  yean. 


Year. 


1894 1  17S,SS6 

1896 1  117,357 

1896 ;  181,406 

1897 1  2a, 422 

1898 22-l,4.'i6 

1899 268.  S40 

1900 2»,]60 

1901 ;  129.100 

1902 187.861 

1903 297,851 


TAloe. 


4. 

8. 
6. 

ft. 
4. 
6. 
7. 


07s.r::> 

lliAi": 

490.  TTV  • 

.*)«;.  464.  «• 
1,914.4 


TettneifJiee  Hirer  between  Florence,  Ala,,  and  Padtwah,  Ky, 


Articles. 


■  Year  endlnir  Decnu- 
ber  81.  1910. 


Brick 261 

Coal 79,000 


C»ttoii 

Cotton  tftKHl , 

Fertilizer 

Flour 

Gctfenil  inerehaiidise. 

Grain 

Hay 

Hriop|MiI(w , 

Iron,  pljr 

LircHtock , 

Ijn^ 

Luiul>er 

Marble 

PeanutM 

I»ro<lu<'o 


2,500 

750 

1.060 

4.  vn 

18,061 

13,180 

601 

1,500 

200 

4.150 

36,926 

35,244 

112 

3,051 

729 

RailrcMul  tii-s '    579.344 


San<l 

S|K»k«'S 

Slaves 

Ston<'  iiii(»iniiiH-nis) 

Tan  Imrk 

Tobuc(;<j 


•22.500  i 

It;.  UK) 
io.7»;(» 

13,a'»H 
2&) 
KJO 


Total 


* SlH,75N 


Kl»>nt«Hl  (l<iwii  in  rMft",  "."i.ls.".  tun-*:  iiinnh<Tof  pasM'tiiriTv  trnns|X)rtrtl  !l'.KK<).  ■J1>,3C7. 
HrtailH  nf  tlu»  tnilHr  f«»r  IIKKS  an*  slu>wn  in  the  following?  table: 


valoe. 


fl.140 

156.  OU' 

6O0.0U0 

87.  *• 

21.  OP.' 

1K5.  It.; 

2.24I.»i^ 

»l,Sti' 

]2.0il> 

]2.(U 

4»4.0Ui> 

205.  «•• 
440. 5.V 

2,1¥} 
896.630 
10Ei.4»I 

1,6J2.  ifi; 

1%  ibii 

]:<«?.  wi 

l.'.T.  r'Jir 

1.4rL».;i-« 


Ht'twoen  what  iM)lnts. 


Milrs. 


Mov4-<l  in  rafts: 

Fieri  lur  t«»  Pwlnrnh 

Ri\<  rt«>M  tf»  radncah 

lU'nr  Kivi-r  to  I'm<1ui-iiIi 

Ci'iri'  <;»»nlM  l«»  I'a'liK -ah 

SaUilli*  to  Patiui'iih 

('lifti«n  to  PmiIikhIi 

Itlxiintv  I.:in<iinLr  tn  I'aHufah 
^<hl|•|l<  I.iiinlini;  to  P.tMncah.. 
ruliM  l/in*)inL'  to  Piulurali  ... 

iMuk  \\\\  .1  to  iNului  ah 

l)iin\  i!li   lu  I'.nlui  ah 

Hii:<an«ly  Kui-r  to  l*a(lu(*ah  . 

l{i\i  riiai  !■•  >.i\;!nn:ih 

Gilbi:rtavilic  to  I'uducuU 


I'a.swn- 

^'e^s. 


•2.Vi.  0 

•j-Jf".  0 

■l£.\.  (» 
177.0 
I7J.0 
1.>.0 
1S7.  ."> 
llf'>.n 

m..'» 
no  0 

7S.;i 

•w;.  \\ 
:;:  0 
'Jl. :. 


Toiiv 


I.::.-: 

.".  II 'J 
!.■:*■ 

l.WV 

I'd!- 

lOu 


y 


/^ 
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Between  what  points. 


Moved  iu  flatboats: 

Clifton  to  Paducah 

Ym»X.  Perry ville  and  Perryville 

Moved  by  steamboats  and  barges: 

Chattanooga  and  Paducah 

Florence  and  Paducah 

Waterloo  and  Paducah 

Ri verton  and  Paducah 

Bi^  Bend  Shoals  and  Paducah 

Shiloh  and  Paducah 

Savannah  and  Paducah 

Clifton  and  Paducah 

Decut u  r  and  Savannah 

Duck  River  and  Paducah 

Johnsonville  and  Paducah 

Danville  and  Paducah 

Big  Sandy  River  and  Paducah 

Pine  Bluff  and  Paducah 

Newburg  and  Paducah 

Mouth  of  river  to  foot  of  Tennessee  Island. 


Total 


Miles. 


158.0 
.8 

463.0 

256.9 

226.5 

226.0 

204.0 

197.5 

189.0 

158.0 

115.5 

110.0 

96.0 

78.3 

66.3 

53.5 

47.5 

2.0 


Passen- 
gers. 


312 

600 
22,840 


5,000 


15 

eoo' 


29,367 


Tons. 


800 
98 

8,404 

463,979 

121,916 

21,875 

12,554 

18,427 

6.250 

20,270 

750 

700 

42,500 

15,376 

5.525 

16.000 

2,358 

65,800 

848,758 


Of  tho  32  steamboats  reported  in  the  last  annual  report  as  plying  on  this  secttion  of 
the  river,  5,  of  a  total  of  725  tons,  were  not  in  this  service  during  the  year,  but  the 
nunil)er  of  barges  wan  increa.sed  from  193  to  270. 

Thirteen  additional  lx)ats  were  put  on,  as  follows: 


Name  of  steambf)at. 


length. 


;  FteL 

Castalia I  110. 0 

Fannie  Wallace 8G.0 

Henrietta '  130. 0 

Hosmer 95. 0 

India  (iivt-ns 170.0 

Lula  K.  Warren I  1'22. 0 

Margn  rot 142. 0 

Mary  F.  Golden 86. 2 

Peter  Hontz I  100. 0 

St.  Jo.«^eph '  170. 0 

Thos.  A.Nevins 105.2 

Uncle  Sam i  109. 4 

WooKolk !  141.0 


Net 

Width. 

Depth. 

ton- 

Ftei. 

nage. 

Ff€t. 

26.2 

3.7 

90 

13.0 

2.9 

19 

24.0 

4.3 

158 

18.4 

3.6 

52 

29.0 

4.6 

211 

22.5 

8.3 

78 

'26.0 

4.6 

201 

16.2 

3.6 

37 

22.0 

3.0 

100 

32.0 

4.9 

277 

33.4 

5.2 

153 

20.0 

3.2 

57 

'26.0 

4.5 

105 

Height 
of  pilot- 
house. 


Feet. 


30 
9 
40 
24 
85 
29 
'29 
20 
29 
35 
32 
23 
89 


Height 

of  smolLe 

stack. 


Fed. 
40.0 
15.5 
56.0 
33.0 
45.0 
39.0 
39.0 
25.0 
38.0 
40.0 
40.0 
28.0 
50.0 


2 
•20 

7 
1 


Capacity 

of 
t>arges. 


Twa. 

1,500 

10,000 

4,550 

750 


8  1          1,200 

8  '          6,000 

7             1,815 

10            4,000 

7 

12 

3 

3,500 

8.250 

180 

The  total  number  of  craft  operating  in  this  section  of  the  river  during  the  year 
ending  De<;ember  31,  1903,  was  40  steamboats,  of  a  total  of  5,026  tons  burden,  net, 
and  270  barges,  of  a  total  capacity  of  129,254  tons,  as  shown  on  accompanying  list. 

Four  steamboat.*^,  the  Avalon^  India  GivenSj  J.  T.  Reeder,  and  St.  Joseph^  a  total  ton- 
nage of  903,  and  2  barge?,  total  capacity  220  tons,  are  also  reported  as  plying  on  the 
Tennessee  River  between  Chattanooga,  Tenn.,  and  Florence,  Ala. 
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LiM  of  bouts  and  barges  navigating  Die  Tennessee  River  betvoeen  Fturence^  Ala.y  and  Padn- 

caJif  A'f/.,  during  the  year  190S, 


Name. 


Avalon 

India  (Jivens 

St.  Joseph 

(Mty  of  Savannah. 
City  of  Memphis  . 

TenneHsee 

Clyde 

Shiloh 

J.  M.  Bowell 

Pengruin 

Victor 

Ten  Broeck 

RuHMoll  Lord 

J.T.  DiifTy.  jr 

Margaret 

Pavonia 

Inverne.ss 

Hosmer 

Castalia 

John  S.  Summers. 

Henrietta 

I.N.Hook 

Wilford 

Lyda 

Marie  J 

UnelcSam 

Thos.  Parker 

Lula  E.  Warren... 

Marie  J 

Victor 

Peter  Hontz 

L.  H.  Buhrman... 

Monie  Bjiuer 

Woolfolk 

J.  T.  Rceder 

Key  City 

Mary  N 

Uncle  Sam 

Marv  F.  Coldcn  . . 

Kfv  City 

Kiittnua 

Dick  <My.lf 

Fannif  WallncL'  .. 
Thos.  A.  .Ncvins.. 

BarK*' 

Do 


Net  ton- 
nage. 


3B1 
211 
277 
293 
322 
248 
335 
140 

60 

100 

149 

186 

146 

201 

132 

121 

52 

90 

66 

153 

65 

47 

92 

76 

57 

50 

78 


Barges. 


Number.  Tonnage. 


150 


100 
96 
87 

105 
54 
59 
36 


37 


12 

19 
153 


2 


8 

9 

2 

10 


12 
13 

17 

6 

8 
10 

5 
10 

4 


400 


2.800 
2,700 
1,140 
1.020 


75         56,250 


6,650 
4.680 

10,625 

2,400 
1.200 
1.000 
2,850 
4.000 
800 


2,fi80 

1 

70 

2 

150 

12 

1,020 

10 

7,000 

7 

1,815 

1 

75 

2 

225 

:i.7fi<) 

27 

i:?.5C»0 

1 

400 

1 

1 

Between  what  points. 


Ichattanooga  and  Paducah 


^Florence  and  Paducah 


Waterloo  and  Paducah. 


Ri  vert  on  and  Paducah 

Big  Bend  ShoalM  and  Paducah 

[shiloh  and  Paducah 

Savannah  and  Paducah 


Milei<. 


463.0 


-256.9 


I- 


lifton  and  Paducah 


Decatur  and  Savannah 

Duck  River  and  Paducah 

>John««onville  and  Paducah 

Danville  and  Paducah 

H»>; Sandy  River  and  Pftdurah 

,  IMue  HlulTand  Pa<ln<'ali 

I  N rwi Ml rir  and  Paducah 

jMnuth  <»f  rivcrloffxjt  (if  TeniicKscv  !« 
;)      lan<i. 

('Iift<in  and  Padu<*ah 

1  Ka.«Jt  IVrrvvillc  and  IN'rrvvillo 


226.5 


226.0 
204.0 

197.5 

18<».0 

1.'>K.  U 

ll.\5 
110.0 

9«'..  0 

7h.  a 
•>..  :i 
Xi.  ■. 

17  ■> 
2.  (I 

i:»H.<» 


Total 


r>.«rjr, 


;o        IJ*J,'2.M 


(hjniHirnfin'  Matnnt'nt  of  mmmerre  ftir  the  jhixt  ten  years. 


Year. 


T(»n« 


1891 308. 

m^o «»(50, 

\»M) SfH. 

1897 390. 

1S9S Ur2, 

1899 MV2, 

1»W 1 . 2;^, 

1901 (V»H. 

1902 1 .  056, 

1903 HIS. 


911 
♦«.'»9 
0(.l 

i«;7 
91  r, 
;io7 
oo*.* 
uri 

270 

7.%S 


Rstiinau**! 
value. 


15. 
5, 

s. 

5. 
6. 

♦'.. 
15. 

s 


19"-'.  0'»^'».  *^» 
572.  He*.^'> 
38H.U5I  75 
.'>y2.7J«»  M> 
lft>.  127.  4«» 

rr22,  ir<».(iii 
:r7o.aM.«ii» 
7j«».2r'  '•» 


REPORT   OF    MR.   .1.    K.    H.\LI.,  srRVKYOR. 

Chatt.\N()<hj.\,  Tknn..  yfarvh  ;?5,  1904. 


Captain:  I  havt^  tho  honor  to  pubmit  the  followinir  n'lvirt  of  t)|KTationfl  of  th«' 
rnit«*«l  Stat*•^*  «lrc<l^in;r  plant  on  the  Tonnt'stJoe  Hivcr,  Ikmow  l\iv»*rton,  Ala.,  fn»ni 
tlu'  iH^iiimiinL'  nf  tlu'  prt*sont  fiiH^al  year  to  (VtoU^r  2<).  11K).S.  on  whirli  (iixW  tin*  plant 
\va<  n-tinMl  from  I'onimission  on  atvonnt  of  lack  of  fnndB. 
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thiH  (UrtH'tion,  and  to  out  away  a  part  of  the  upper  bar  so  an  to  form  an  entrance  to, 
and  also  ntraighten,  the  channel. 

The  drtnlge  liegan  work  on  the  upper  bar  July  21  and  completed  its  removal  »S.»p- 
temlHT  1 .  The  upper  nide  oi  this  bar  was  composed  of|:emented  gmvcl  and  loots^;  r<K;k. 
This  claj^H  of  material  was  depo8ite<l  in  the  right  chute  in  onler  to  throw  ha  much 
water  as  possible  into  the  steamV)oat  channel.  This  chute,  by  this  means,  was  alnnjfat 
clofle<l  at  low  water.  The  remainder  of  the  bar,  consisting  of  sand  and  gnivol,  was 
(himiKMl  f>artly  near  the  right  shore  among  the  rocks  and  partly  near  the  left  Hh«»re 
above  the  light. 

Excavation  made  July  21  to  September  J. 

Gravel  ami  sand cubic  vard8..42, 100 

After  completing  the  removal  of  the  upper  bar  the  dredge  began  on  the  new 
channel  l>etween  the  detached  bar  and  the  island.  Three  cuts  were  made  |>aranel  to 
the  left  shore  of  the  island,  each  1,700  feet  in  length.  Tho  river  had  then  fallen  eo 
low  that  it  was  ne<'e8sary  to  cast  a-^ide  the  first  cut  for  its  entire  bii^^th,  iis  there  was 
not  enough  water  to  permit  the  use  of  the  scows.  The  material  from  the  8<»cun<l  cut 
was  taken  out  through  the  first  cut  until  al)Out  halfway  down,  where  it  IxHtime 
shoal — filling  with  the  material  loosene<l  by  the  dre<ige  and  the  r»vt*rflow  from  the 
dipper.  It  was  reopened  and  the  second  cut  then  completed.  The  third  cut  was 
made  without  difiiculty  until  about  500  feet  above  the  end,  where  th(»  same  trouble 
waa  encountered.     The  second  cut  was  then  reopened  and  the  thinl  one  completed. 

The  dre<lge  now  returne<l  to  the  upj)er  end,  and  Ix^ginning  at  the  lower  corner  of 
the  upper  Iwtr  ca*!t  aside  material  formmg  adam  2  feet  above  water  from  there  to  the 
detached  bar,  forcing  the  entire  river  down  the  new  channel.  This  cause<l  all  of 
the  material  which  had  l)een  loosened  to  scour  out,  leaving  open  a  channel  having  a 
clear  width  of  120  feet,  with  a  6-foot  depth  at  low  water.  The  larjre  rock  n(»ar  the 
mouth  of  Beech  Creek,  containing  about  200  cubic  yards,  was  also  blasted  and 
removed. 

Excavaiion  made  September  1  to  October  SO, 

Gravel  and  sand cubic  vanln .  .r»7,  HOO 

The  following  is  a  tabulate<l  statement  of  work  done  from  the  In'ginning  of  the 
present  fiscal  year  until  the  dredge  was  retired  from  commisj<ion: 

Time  at  work: 

I>ay«'. 

Dredging'  gravel,  sand,  and  soft  material ♦)2 

Dredging  rcH*k 4 

Total iW> 

Time  lost: 

Sundays 1  ♦» 

Ilolidavs 2 

Traveling 14 

Accidents 14 

Total M\ 

Time  at  work fW» 


Time  in  commission Wl 


> 


Natim'of  work.  ,  V  i  ,v'     "l""!!*: 

IK  FUJI  J.         ^.,,^,1, 


Gravt'l  and  l«»<»«-o  timtiTinl  «'Xt*avattHi cuhii"  yanlx..  1.7r.9         109, 7U» 

R<K'k  ex('avHl«'<l do 7.'»  :tf^» 


T«  >lal do 110.  WiU 
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Dredge  m  commission. 

Cost  of  equipment  and  repairs: 

Por  day  in  commission $3. 47 

IVr  dav  of  work 5. 88 

Total/. • : 388.44 

Coat  of  fuel: 

Per  dav  in  commission 6. 95 

F»er  dav  of  work 11.80 

Total.'. 774.29 

Salaries  and  subsistence: 

Per  day  in  commission 34. 51 

Per  dav  of  work 58.  58 

Total.* 3,865.90 

Total  cost: 

Per  day  in  commission 44. 90 

Per  day  of  work 76.19 

Total : 5,028.63 

Cost  per  unit: 

Per  cubic  yard  of  gravel,  sand,  etc .043 

Per  cubic  yard  of  rock 1. 015 

Per  cubic  yard  of  material  excavated .  046 

^                    *                    *                    «                    «                    «  » 

In  relation  to  the  dredging  operations  carried  on  for  several  seasons  on  the  Ten- 
nessee River  l>elow  Riverton,  I  nave  the  honor  to  offer  the  following  remarks  on  the 
condition  of  the  places  which  have  been  improved,  beginning  at  the  mouth  of  the 
river  and  taking  tbem  in  their  upstream  sequence: 

HEAD  OF  TENNESSEE   ISLAND    (1    MILE  ABOVE  PADUCAH). 

This  obstruction  was  formed  after  the  survey  of  1895,  from  which  the  general  maps 
were  made.  It  was  a  sand  bar  deposited  by  the  Ohio  River,  and  almost  closed  the 
channel  between  the  island  and  the  left  shore.  A  channel  200  feet  wide  and  6  feet 
deep  at  low  water  wa.s  o^)ened  through  the  bar  in  1901.  It  is  still  open,  but  under 
certain  conditions  is  likely  to  fill  again. 

BIG   CHAIN   BAR    (14   MILES   ABOVE  PADUCAH ). 

The  ol^struction  at  this  place  consisted  of  rock  ledges  at  the  upper  end,  just  below 
which  was  a  long,  flat  gravel  bar.  The  river  here  spread  to  almost  double  its  average 
width.  The  improvement  at  this  place  consisted  of  removing  66,345  cubic  yards  of 
material  in  1000  and  1901,  and  depositing  it  below  the  ledges  near  the  shores  (the 
clnuiiul  beinjr  in  the  middle  of  the  river),  thus  contracting  the  cross  section  and 
distributing  the  fall  over  a  longer  stretch.  This  place  shows  no  sign  of  filling  and 
will  <loubtless  remain  open,  although  a  bar  seems  to  be  forming  about  one-half  mile 
below. 

HEAD   OP  TWENTY-SEVEN-MILE   ISLAND  (27    MILES   ABOVE   PADUCAH ). 

The  improvement  at  this  place  was  effected  by  the  removal  of  a  cemented  gravel 
bar  which  divided  the  channel,  leaving  a  narrow  chute  on  either  side.  This  place 
was  improved  in  1899  and  shows  no  sign  of  filling. 

GRUBBS  TOWIIEAD   (31    MILES   ABOVE   PADUCAH ). 

The  cliannel  here  was  contracted  by  a  cemented  gravel  bar  extending  from  the 
towhead.  The  channel  was  widened  in  1900  by  four  cuts  through  this  bar.  This 
improvement  is  also  of  a  permanent  nature. 

HIGHLAND   BAR    (43   MILES   ABOVE   PADUCAH). 

The  obstruction  here  was  similar  to  the  one  at  Grubbs  Towhead,  bein^  a  bar 
extending  from  Pentecost  Towhead  into  the  channel,  with  a  second  bar  jutting  out 
from  the  left  shore,  making  the  channel  narrow  and  crooked.  This  place  was 
improved  in  1900  and  shows  no  sign  of  shoaling. 

BLOOD  RIVER   ISLAND    (51   MILES   ABOVE   PADUCAH ). 

The  improvement  here  consisted  of  the  removal,  in  1901,  of  450  cubic  yards  of 
cemented  gravel  rock  near  the  channel.     No  further  work  will  be  needed  here. 
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PANTHER  CREEK    ISLAND    (59   MILES   ABOVE   PADUCAIl). 

The  work  done  at  this  place  in  1899  was  insufficient,  as  the  channel  is  still  obstructed 
by  a  bar  just  below  where  the  work  was  done. 

HEAD   OF  SANDY   ISLAND    (69   MILES   ABOVE   PADUCAH). 

The  improvement  here  was  effected  bv  the  removal  of  15,450  cubi(t  yanis  of  Utot*e 
and  cemented  gravel  in  1899,  1900,  and  1901.  The  improvement  is  likely  to  l»e 
permanent. 

LEATHERWOOD   SHOALS    (73    MILES    ABOVE    PADUCAH). 

This  place  is  still  in  need  of  dredging,  as  the  improvement  made  here  in  1899  was 
not  carried  far  enough.  There  is  now  over  this  bar  only  about  8:.'^  feet  at  zen*  of 
Johnsonville  gauge. 

WHITE  OAK    ISLAND    (82    MILES    ABOVE    PADUCAH ). 

The  channel  at  this  place  is  still  open,  showing  no  change  since  the  improvement 
was  made  in  1899. 

TURKEY   CREEK    ISLAND    (85   MILSB   ABOVE   PADUCAH). 

The  improvement  here  consisted  in  the  removal,  in  1900,  of  several  cemente<l 
gravel  lamps  which  were  near  the  channel.     No  further  work  will  be  needed  here. 

(jREEN   BOTTOM   BAR  (89   MILES   ABOVE   PADUCAH ). 

The  river  here  spreads  to  almost  double  its  normal  width,  and  is  divided  intr)  three 
chutes  by  two  bars,  the  channel  being  <lown  the  right  shore.  A  channel  150  feet 
wide  and  5  feet  deep  was  opened  here  by  the  removal  of  25,750  cubic  yards  of  mate- 
rial.   This  improvement  was  made  in  1900  and  shows  no  sign  of  tilling. 

REYNOLDSBUR(}    ISLAND  (92  MILES   ABOVE   PADUCAH). 

The  channel  was  narrowe<i  here  by  a  bar  from  the  left  shore  at  the  mouth  c»f 
Cypress  Creek.  In  1900,  12,900  cubic  yards  of  gravel  were  rt^movecl.  Iinprovcinent 
proliably  permanent. 

.lOllNSONVlLLK  (96    MILES    AHOVE    TADrCAH). 

Additional  work  is  needo<l  at  tliis  place.  The  project  conteinpluti^il  tin*  n*iiH>val 
of  42.000  cubic  vanls,  and  onlv  19,000  have  been  rcmoviMl  i  in  HMM)). 

DUCK    KIVEH    srCKS    ( lOo    MILES    AIJOVK    rADUCAH). 

This  place  wa.'^  improved  in  IVHX)  l)y  the  removal  of  24,000  cubic  yards  of  niati'rial. 
No  change  is  noticed  since  the  work  was  done. 

KOCKPOKT    liAR  (106    MILES    AMOVE    PAI)["CAH). 

This  place  has  been  iinproviMl  each  season,  an<l  will  probably  cnntinue  to  nei'd 
annual  inij)rovenient. 

nOUBLK    ISLAND  (148    MILtH    ABOVE    PADllAII). 

The  channel  hert*  was  obstructed  by  a  gravel  bar  formed  by  hever.il  UMlure>  of 
cemented  gravel  rock.  This  place  was  iniprove^l  in  1901  by  tin'  renioxaj  uf  :i.7(Hi 
cubic  yards  uf  material,  and  the  improvement  is  probably  jK-rmanent. 

HEE(  11    (  KKI:K     island    (15.']    MILES    ABoVK    PADUCAH  ). 

A  channel  was  o|HMie<l  at  this  place  in  l^KK),  but  tille<l  during  the  foHowinvr  hijih- 
water  sea.*<on.  A  second  channel  was  opentnl  during  tlu*  pa<t  >eason  in  another 
direction.     The  effect  of  hivrh  water  on  this  improvement  ha**  yet  to  in*  aM-ertaiiieii. 

WOLF    ISLAND     (193    MILES    AHOVK    I'ADl'CAlO. 

The  river  is  here  dividiMl  by  the  island  into  tw(>  chute.«»  of  almost  eijual  size:  the 
left  chute  l>eing  the  Inxit  channel.  The  improvement  here  was  effected  by  hmuox  imr 
the  several  obstructions;  a  Ixir  just  above  Crumps  landing,  a  bar  one-hall  mile  Ik.*1ow 
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landing,  and  a  niinil)er  of  jutting  points  of  ceinente<l  gravel  rock.    The  improvement 
was  made  in  1901  and  is  still  in  good  condition. 

DIAMOND   ISLAND    (196  MILES   ABOVK   PADUCAH). 

The  improvement  at  this  place  was  effected  in  1901  by  the  removal  of  a  gravel  bar 
formed  by  deposit  from  Snake  Creek,  and  two  wrecks-— one  of  the  steamer  Rapidan 
and  the  other  of  an  ammunition  barge.  The  channel  here  is  still  open,  but  the  bar 
may,  under  certain  conditions,  re-form. 


In  connection  with  the  foregoing  report  I  respectfully  add  the  following  estimate 
of  the  approximate  amount  of  dredging  necessary  on  the  Tennessee  River  below 
Uiverton  m  order  to  have  a  5-foot  channel  at  low  water.  This  estimate  was  pre- 
pared in  February,  1898,  from  the  general  maps,  and  gives  the  number  of  existing 
obstructions,  their  location,  and  the  number  of  cubic  yards  to  be  removed  at  each 
place  in  order  \o  obtain  the  projected  improvement. 

Since  this  estimate  was  prepared  dredging  has  been  carried  on  during  four  seasons, 
and  a  numl)er  of  the  most  serious  obstructions  hav«  been  improved.  The  following 
table  jrives  the  estimate  mentioned  and  the  amounts  dredged  during  the  four  seasons 
in  which  work  has  been  done  since  the  estimate  was  prepared: 


Name  of  locality. 


Head  Tennessee  Inland . 

BiK  Chain  bar 

Head  27-Mile  Island  .... 

GrublwTowhead 

Reynolds  bar* 

Pentecost  Island 

Highland  bar 

Newburif  Landing 

BI<kk1  Kiver  Island 

McCullochs  bar* 

Panther  Creek  Island*  . 

Mouth  Sandy  River 

Head  8andy  Island 

Lcatherwood  shoals  * . . . 

Hurricane  Island 

Danville  bar 

White  Oak  Island 

Turkey  Creek  Island 

Green  Bottom  bar 

Reynoldsburg  Island  . . . 
Johnsonville  Landing* . 

Bi rd  Song  Creek 

Duck  River  Sucks 

Do 

RockfK»rt  bar 

Duck  Kiver 

DonsoTis  Island  * 

Parsons  Landing 

Beech  River 

Webbs  landing 

Cedar  Creek  bar* 

Armstrong  Towhead 

Double  Ismnd 

ButTalo  shoals 

Be«K'h  Creek  Island 

Kii>;le«*  .Nest  Island 

Swallow  Bluff  Island  ... 

Wolf  Island 

Diamond  Island 

Hnniburg  Landing 

Big  BeiuY shoals 

Do 

Duncans  Landing 

Winns  Landing 

Head  State  Line  Island. 

Indian  Creek 

Bear  Creek  shoals 

Eastport  Landing 

Waterloo  landing 

Riverton  bar 

Riverton  Landing 


Total 


Dis- 
tance 
above 
Padu- 

cah. 


Mac». 
1 

14 

27 

81 

38 

42 

43 

47 

51 

56 

59 

G6 

69 

73 

76 

78 

82 

85 

89 

92 

96 

103 

104 

105 

106 

110 

125 

127 

185 

187 

141 

143 

148 

152 

153 

164 

170 

193 

196 

202 

204 

206 

210 

218 

217 

220 

224 

225 

226 

226 

226 


Amount 

estimated 

Feb.  ll», 

1898. 


CMnc  y<U, 


16,716 

11,214 

11,160G 

21, 686 G 

16,066 

27, 461 G 

29. 142 G 

2,000G 

9.300G 

19, 947  G 

4,000G 

20, 442  G 

8,800G 

4.000G 

4,778G 

7,919G 

4,000R 

17, 918  G 

8.843G 

42, 479 G 

2,000G 


6,131R 

13,821 
3,000 
2,078G 
2,000R 
8,055G 

80, 527 G 
7,497G 
4,695G 
8,882G 
2,000R 

34,948G 
4.006G 
2,000R 

38, 852  G 
8,027G 
6,139G 

43, 841 G 

24, 913  R 

16. 824  G 
2,000G 
1,000G 
l.OOOG 

28, 242  G 
7,963G 
8,055G 

22,222G 

86,728G 


658.819 


Amount  of  work  since  done. 


1899. 


Cubic  yd*. 


11.007 


10,200 


8,550 
5,995 


8,410 


1.020 


18,163 


48,345 


1900. 


Cubic  yds. 


13,100 
16.666' 


26,800 


10,300 


400 
24,550 
12,900 
19,000 


1901. 


1903. 


Cubic  yds.  Cubic  ydt. 


53.245 


450 


2,600 


16. 500 G 

7.570R 

81. 900 G 


64,800 


287,820 


16,100 


3.700 


37,800 
19,500 


185.605 


19.100 


109,000 


100 


128.200 


Localities  marked  •  are  important  and  should  receive  prior  attention.    Va^.^B^^'^^^^^'*^*^ 
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It  is  evident  from  the  foregoing  that  600,060  cubic  yards  of  material  have  btx*n 
removed  duriiij^  the  four  Bt^asons'  work  of  1899, 1900,  1901,  and  liK)3.  Much  c»f  tliin, 
however,  was  due  to  maintaining  a  channel  through  bars  that  are  constantly  fonniug, 
notably  Kookport  bar,  which  has  been  dredged  each  season,  the  amount  removed  in 
each  instance  being  equal  to  or  in  excess  of  tne  original  estimate.  Then,  too,  109,000 
cubic  yanis  were  removed  in  dre<lging  a  new  channel  at  Beech  Creek  Island  under 
a  project  not  contemplated  in  the  1898  estimate,  and  over  50,000  cubic  yanls  from 
the  bar  formed  at  the  head  of  Tennessee  Island  since  the  survey  was  made  npcm 
which  the  estimate  was  based. 

At  the  close  of  the  w^ason's  work  of  1903,  which  completed  the  removal  of  the 
most  seriouH  obstructions  in  the  lower  section,  the  plant  was  towe<l  to  Lock  6,  MtiM-le 
Shoals  Canal,  where  it  can  be  cared  for  economically  during  the  perio<l  of  inairtion. 

Respectfully  submitted. 

J.  £.  Hall, 

Surveyor. 

Capt.  W.  J.  Barden, 

Corps  of  Bnffineert^ 


CC2. 

OPERATlNCf  AND  CARE  OF  MUSCLE  SHOALS  CANAL,  TENNESSEE  RIVER 

Full  details  of  the  year's  operations  are  given  in  the  appended  report 
of  Mr.  W.  S.  Winn,  assistant  engineer  in  charge  of  the  work. 

The  hydraulic  machinery  for  operating  the  gates  and  valves  at  Lock 
A  has  continued  to  give  trouble,  and  cost  more  this  year  for  repairs 
than  all  the  hand-maneuvering  appliances  at  the  remaining  ten  locks. 
In  making  these  repairs  it  was  aiscovered  that  the  mason r\'  walls  of 
the  turbine  pit  rest  on  timber  foundations  that  are  decaying,  and  will 
probably  re(|uire  extensive  repairs  in  the  near  future. 

In  a  nuniborof  cases  there  is  considerable  h^ikage  around  the  lowt^r 
part  of  the  Ih*c1  posts  where  the  hollow  (|Uoins  have*  l)ccn  l>adly  worn 
by  the  passage  of  water.  The  lock  walls  at  the  ends  of  (h<'  drop  gatt*s 
used  at  Locks  T),  iu  7,  S,  and  t>  are  also  considerably  worn,  so  that  the 
form  of  joint  employed  is  not  effective  in  preventing  leakage.  Tbc're 
are  also  important  leaks  through  the  canal  embankment  in  every  jX)ol. 
Eighty-t)ne  of  these  were  dug  out  and  retilled  with  clav. 

The  bucket  dredge  Ahthnma  was  put  in  commission  in  OcIoIkm*, 
before  its  n»])airs  were  completed,  on  account  of  the  urgc»ncv  of  some 
of  the  work  to  be  done.  It  dredged  alx)ut  100,012  cubic  yards,  at  an 
average  cost  of  3  cents  per  cubic  yard.  While  th<^  dredge  was  under- 
going iH'pairs  the  entnince  to  the  lower  canal  above  Lock  1  was  partly 
cleared  of  an  accumulation  of  mud  with  the  aid  of  the  wheel  of  tlu» 
V ,  S .  t  o  w  i  )oa  t  ( 'olhcrt . 

Further  (experience  with  gravel  ballast  on  a  ixjrtion  of  the  railroad 
indicates  the  advisability  of  substituting  it  for  the  coarse  .-stone  ballast, 
as  a  mattcM*  of  <H*onomv  in  maintenance  of  wav.  The  two  locomotJM's 
have  be«'n  ])ut  in  thonnigh  repair  and  etiuipped  with  steam  !u*akes  aiul 
spark  ai  rester.N.  Four  of  the  seven  flat  cars  have  been  pmctically 
rebuilt  with  material  from  the  scrap  pile. 

Three  of  the  live  cribs  pro|X)sed  nave  been  built  to  furnish  ]H)ints of 
sui)j)ort  for  the  telephone  line  where  it  crosses  the  river  at  Lock  1. 
When  completed  these  will  shorten  the  spans  of  wire  from  alwuit 
1,300  feet  to  about  500  feet,  and  hold  the  wire  high  enough  to  prevent 
damage  by  drift  during  flood  stages. 
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About  SI, 503  feet  B.  M.  of  lumber  were  manufactured  in  the  saw- 
mill, at  an  average  cost  of  $12.27  per  1,()00  feet.  The  cost,  in  the 
market  would  probably  have  been  at  least  $25  per  1,000,  as  much  of 
this  was  white  oak  of  iirst-class  quality. 

The  40  buildings  on  the  canal  (exclusive  of  small  outbuildings)  were 
kept  in  repair  at  an  average  cost  of  $49.87  per  building. 

Nccessar}'  repairs  were  made  to  the  floating  plant,  including  the 
rebuilding  of  derrick  boat  No.  S  and  the  completion  of  the  recon- 
struction of  the  bucket  dredge  Alabama  (heretofore  called  Bucyinis)^ 
from  the  special  allotment  of  $8,000  made  for  the  purpose  in  1902. 

A  special  allotment  of  $605  was  made  Ma}^  23,  1904,  to  purchase  a 
strip  of  land  used  as  a  roadway  leading  from  the  United  SUites  reser- 
vation at  the  canal  headquarters  at  Lock  6  to  the  public  highway  lead- 
ing to  Florence.  The  transfer  of  the  land  to  tne  United  States  has 
been  nearly  completed. 

ABSTRACT  OF  ALLOTMBNTB. 

November  28,  1890 $40,000.00 

July  1,  1891 31,792.04 

JulVl,  1892 45,232.90 

JulV  1,  1893 60,975.19 

July  1,  1894 63,772.63 

July  1,  1895 64,793.11 

July  1,  1896 62,707.46 

July  1,  1897 67,979.55 

July  1,  1898 62,868.17 

July  1,  1899 59,239.20 

July  1,  IIKX) 63,000.00 

July  20,  1900,  to  cover  deficiency 355.95 

November  2,  1900,  to  repair  dam  above  Lock  A 4,500.00 

July  1,  hK)l 62,930.65 

April  12,  1902,  to  repair  storm  damage 30,000.00 

July  1,  1902 60,529.19 

August  7,  1902,  to  rebuild  hull  of  dredge 8,000.00 

November  6,  1902,  to  purchase  land 1,200.00 

July  1,  1903 61,016.78 

May  23,  1904,  to  purchase  land 605.00 

Total 851,497.82 

Estimate  of  funds  needed  from  avpropriaiion  for  operating  and  care  of  canals  and  other 
works  of  navigation  (indefinite)  ^  to  oe  applied  to  current  expenses  in  operating  the  Muscle 
Shoals  Canal  from  July  i,  1904,  to  June  SO,  1905. 

Amount  requireil  for  fiscal  year  ending  June  30,  1905 $62, 000. 00 

Balance  remaining  from  allotment  of  preceding  year,  not  including  spe- 
cial allotment  of  ^605  for  purchase  of  land 79. 22 

Additional  allotment  needed  for  fiscal  year  ending  June  30,  1905. .     61, 920.  78 

Summary  of  expenditures  for  operating  and  care  of  Muscle  Shoals  Canal  for  the  fiscal 

year  ending  June  SO,  1904- 

Office  and  admini^ration $5, 858. 80 

<)l)erating  and  care  of  locks 7, 013. 60 

Dredging,  maintenance  of  embankment,  etc 7, 023. 50 

Builclings,  grounds,  etc.,  including  machine  shop,  sawmill,  and  dry  dock    7,085. 73 

Railway :  Repai r  and  operation 7, 854. 56 

Towlwat  crews 2,709.46 

Subsistance  of  employees 7, 579. 20 

Supplies:  Fuel,  on,  rope,  etc 6, 782. 34 

Repair  of  dredge  and  plant,  material,  and  contingencies 10, 013. 59 

Total ^V^^^-v^ 
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Jnly  X^VmC,,  lialan<^-e  ixnexf4>n«U.-«l $6,714.02 

Ailotrii^-rit  ii»r  tis*;al  year  ending  Jane  :^),  1W>4 61,«»16.  7S 

Jun*!-.  r.*«>4.  allotment  for  purcliate  of  land i^Vj.Ui 

•58, 335.  SO 
Jnn»^  :>>.  r>>4.  amonnt  expende*!  daring  fiscal  year,  for  maintenance  of 

iinpro'*-!Jirnt 63,  "±11.  S7 

Jaly  1.  I!<t.i4.  >»alance  nnexj»ende«i o,  113.KJ 

Jaly  1,  r>»4,  r»!jtitandinir  habilities 5jXU.  71 

July  1,  VM  4,  Ijalance  available 79.  ±2 


ABSTR-\CT   OF   CX>XTRACTB  IX    FORCE. 


1.  T'ontnu't  with  f'row  Brothers,  of  Florence,  Ala.,  for  fumb>hing  one  year's  sup- 
ply of  fr»*:-h  in»*at,  deliwrnl  j**imiweekly,  from  March  11,  \9^y^,  t<>  Man*h  'lO.  \9G^, 

('ontni.t  datM  February  19,  lft<^:  appn»ve<l  Febniar>-  26,  \9^M. 
I*ric»'>»:  Fre^*h   \ik^i,  0  r-.-nt**  per  fMjund;  fresh  mutt^jn.  5  cent**  per  {>«>untl;  fresh 
jK»rk,  5  cent  J  yi**r  jKamd. 

2.  ('ontriK't  with  I).  L.  Harris<-in,  of  Killen,  Ala.,  for  furnishing  one  vear't?  supply 
of  fn-sh  i)rovi-i«)ns,  deliven*«l  .^einiwet-kly.  from  April  15,  1904.  to  Aprif  14,  1905. 

Contract  date^l  April  1*.  19i)4;  apprrive^l  April  22,  1904. 

Prires:  Frt^h  butter,  24  centH  per  ix>imd;  fresh  eggs,  17cente  per  dozen;  potatoes', 
$1  \Hir  bushel;  onioDS,  $1  per  bushel. 


\  I 


•  I 
ii 


COMMKRCIAI.  OTATIHTICS. 


HtdUmf-nt  nf  traJjUr  through  the  Muscle  Sh^tih  Canal  during  tlie  calendar  year  1903,  compared 

wUh  the  trnffir  for  tfie  calendar  gears  UfOf),  1901,  a«<^  1902. 


(.'nift.  i'W 


Year  ending  lH.»cember  81— 


190l>.    ■    1901. 


rf'jifM-r'- number..        409 

KHrKt- do I       419 

knft-* do 7 


.Mlsrrl  liirM'f  HLs  r-mft do 


12  , 


295 

233 

6 

18 


Total  tonimt^'o 69,679  ;  73.702 


1902.    I    19rtl. 


173  216 

162  2» 

2  '  2 

18  I  19 

28.630  47.  Ml 


Artioles, 


Brink 

Coal 

Cotton 

(V»tti»M  NOvd 

F»Ttiliz<T 

Flour 

(f<'iu'rnl  iiuTrhaiHlise 

(Jrain 

<;un  rarriaK«.'<< 

I.iVi'  k.tr>ck 

lAiK^ 

Ijiiinticr 

Macliiin.'ry 

Profliicc .' 

Railroad  tifs 

Ktavfs 

Wood 


ToUil , 

Pnwontrors  t  niiiHi)ort<'d number. . 


Year  endinK  December  31 —     | 

_.  Estimated 
value.  19QS. 


1900. 


T<nu. 


212 

847 
804 


5 

2.r)94 

•JtW 


36 
7*649" 


1.000 
2,066 


1901. 


Tom. 


25 
304 
945 


20 

4,093 

391 


5 

60 

2,616 


440 
3,026 


1902. 


Tons. 


60 

701 

1.271 


1 

3,140 

2S7 


6 

48 

326 


286 


74 
1,512 


14,881 


11,926       7.712 


7,962 


8,901 


1,870 


1903. 


Tons. 

18 

174 

1.204 

970 

677 

38 

2.537 

1.819 

S5 


52 

490 

27 

99 

2.189 

30 

712 


10.671 


•79 

435 

288.810 

20.370 

13.640 

1,710 

317. 12:1 

34.949 

5.00£» 


416 
6.126 
6.100 
7,5H5 
6.62S 

IVO 
1.068 


712,  ISO 


8,968 


NunilMT  of  loj'kaps  (11K)8).  2.'229. 

The  atwvc  1h  exclusive  of  8upi)Jies  <'arrrie<l  by  (lovernmcnt  steamers. 
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r£pobt  op  mr.  w.  8.  winn,  assistant  enginebh. 

United  States  Muscle  Shoals  Canal, 

Kingman f  Ala.,  June  30 ^  1904' 

Major:  I  have  the  honor  to  submit  the  following  reix)rt  of  work  done  in  connec- 
tion with  the  operation  and  care  of  Muscle  Shoals  Canal  for  the  fiscal  year  ending 
June  30,  11H)4: 

The  same  classification  of  work  that  has  been  used  for  the  past  seven  years  in  the 
annual  reports  on  this  work  will  be  adopted  for  this  rej>ort,  and  is  as  follows: 

Orna/.— Operation  and  care  of  locks  and  similar  structures,  maintenance  of  embank- 
ment, and  dredging  and  care  of  canal  trunk. 

Riiihmi/. — Mamtenance  of  way;  rolling  stock,  repairs,  etc.,  and  operating  expenses. 

Telephone  line. — Operation  and  repairs. 

Machine  and  blacksmith  shops  and  foundry. — Operation  and  repairs. 

Sawmill  and  carpenter  shops, — Oi)eration  and  repairs. 

BnHdings. — Improvements  and  repairs. 

Quarters  and  grounds. — Care  of,  etc. 

Floating  phnt. — Operation  and  repairs. 

Dry  dock. — Operation  and  repairs. 

Miscellaneous  expenses, 

canal. 

Operation  and  care  of  locks^  etc. — The  hj^draulic  machinery  for  maneuvering  gates 
and  valves  at  L<3ck  A  again,  as  in  previous  years,  came  in  for  the  major  part  of 
repairs  to  maneuvering  apparatus.  During  the  past  year  such  repairs  at  l^ock  A  cost 
more  than  at  the  other  ten  locks  combined.  The  machinery  at  Lock  A  had  become 
so  badly  worn  that  it  had  to  be  brought  to  the  machine  shop  to  be  repaired.  Many 
of  the  parts  had  to  be  made  new,  and  such  parts  were  made  of  brass  where  that 
metal  gave  a  better  construction  than  cast  iron,  which  was  originally  used.  To  get 
at  the  machinery  in  the  pump  well,  it  was  necessary  to  place  a  plank  dam  across  the 
head  race.  When  that  was  done  and  all  the  water  was  out,  I  discovered  that  the 
walls  of  the  well  and  pit  are  built  upon  timber  foundations,  the  timber  reaching  up 
to  the  low-water  level  of  the  pool  above  the  lock.  The  timber  of  the  foun<lations 
has  rotted  and  given  way,  alreatly  disclosing  cracks  in  the  masonry  above  which  in 
time  will  become  so  bad  as  to  cause  the  whole  walls  to  be  rebuilt.  The  records  of 
this  office  show  that  wall  reaching  from  the  lock  about  100  feet  alx)v^e  the  mouth  of 
the  race  was  originally  built  in  the  same  manner,  on  timber  foundations,  and  had  to 
be  rebuilt  in  1898.  The  impending  necessity  for  rebuilding  the  walls  is  another  rea- 
son for  substituting  hand-ix)wer  maneuvering  appliances  for  the  hydraulic  machinery, 
as  referred  to  in  my  last  annual  report. 

The  inlets  of  the  upper  culverts  at  Lock  A  are  covereii  with  wood  grating.  This 
had  become  broken  in  places  and  had  let  into  the  culverts  so  much  trash  that  coffer- 
dams had  to  be  placed  around  the  inlets,  the  lower  pool  drained,  logs  and  trash 
cleaned  out,  and  new  grating  put  in.  The  tops  of  the  upper  miter  posts  were  replaced 
where  they  had  rotted  down  to  low  water. 

Leaks  around  valve  frames,  under  the  cushion  sticks  on  lower  sills,  and  behind 
heel  posts  at  Lock  B  had  become  so  great  as  to  interfere  with  operating  the  gates. 
Accordingly,  when  the  water  was  at  its  lowest  in  October  a  temporary  tiinl>er  and 
ciinvas  dam  was  built  below  the  lock,  and  with  two  centrifugal  pumps  installed  on 
barges  the  water  was  pumT)ed  out  of  the  lock  pit.  A  trench  was  cut  through  the 
emlmnkment  above  the  Iock  to  divert  the  leakage  from  Ix)ck  A  and  a  spring  l)ranch 
that  fiows  into  the  level.  Leaks  between  the  timber  cushions  and  the  stone  sills 
were  stopped  by  driving  in  poplar  wedges;  those  around  the  valve  frames  were  filled 
in  with  rich  cement  mortar.  No  attempt  was  made  to  8to[>  the  leaks  behind  the  heel 
posts.  The  best  way  to  stop  these  leaks  would  be  to  fill  in  the  worn  places  in  the 
stones  with  caat-iron  plates;  but  as  no  such  plates  were  on  hand  at  the  time  of  the 
above  repairs,  and  since  to  make  and  [)ut  them  up  would  cause  a  further  delay  of 
about  two  weeks  to  the  steamer  Gumi^  which  was  making  weekly  trips  through  L^ck 
B,  it  was  thought  Ixjst  to  defer  putting  the  plates  on  until  some  future  time.  As  it 
was,  the  Gunn  missed  only  one  trip,  and  as  its  cargoes  at  that  season  were  light  it 
easily  made  up  on  the  next  trip. 

In  this  connection  it  may  be  w^ell  to  note  that  there  are  leaks  behind  every  heel 
post  on  the  canal,  some  of  them  large  enough  to  require  repairs  soon.  During  the 
next  low-water  season  it  is  proposed  to  sheathe  the  bottom  of  the  hollow  quoins  of 
one  or  more  of  the  interior  locks,  where  the  result  can  l^e  observed  with  little 
trouble,  and  if  it  proves  a  success,  to  apply  the  same  remedy  t/a  «iV.  \fe&  ^5ss^.  '^^^ist 
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Mtnuy  Hlateinent, 

July  1^3903,  balance  unexpended $6,714.02 

Allotment  for  fiscal  year  endinj?  June  :^,  1904 61,01ti.  78 

June,  1904,  allotment  for  purchase  of  land 005.00 

68,  a35.  «0 
June  30,  HKH,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 63, 221 .  87 

July  1,  1904,  balance  unexj)ended 5, 118. 9:t 

July  1,  1904,  outstanding  liabilities 5,a'J4.  71 

July  1,  1904,  balance  available 79.22 


AB^RACT  OK  CONTRACTS  IX   FORCE. 

1.  Contract  with  Crow  Brothers,  of  Florence,  Ala.,  for  furnishing  one  year's  sujv 
ply  of  fresh  meat,  delivered  semiweekly,  from  March  11,  1904,  to  March  10,  1905. 

Contract  dated  February  19,  1904;  approved  February  26,  1904. 
Prict^s:  Fresh  beef,  6  cents  per  i)ound;  fresh  mutton,  5  cents  i>er  jM)und;  fret*}] 
pork,  5  cents  per  pound. 

2.  Contract  with  D.  L.  Harrison,  of  Killen,  Ala.,  for  furnishing  one  year's  supply 
of  fresh  provisions,  delivered  semiweekly,  from  April  15,  1904,  to  April  14,  1905. 

Contract  dated  April  9,  1904;  approved  April  22,  1904. 

Prices:  Fresh  butter,  24  cents  pi*r  pound;  fresh  eggs,  17  cents  per  dozen;  potatoes, 
$1  per  bushel;  onions,  $1  per  bushel. 


COMMERCIAL  STATISTICS. 


Statement  of  traffic  through  tJie  Muscle  Shoals  Canal  during  the  calendar  year  190S,  compared 

wUh  the  traffic  for  tlie  calendar  years  J 900,  1901,  and  UKi^. 


YcnrondiiiK  I»tM'fmber31 — 


Cmft.  vW. 


I    VM^\    ,    T.Kll.    I    19(V2.    ;    linni 


.^tcjiMur- miinlKT..  -109  '2^.') 

Barnes do....  419  '  rXi 

Kafts do I  7  6 

Mis<'i.'llan«'ou.s  craft do ;  12  1h 

Total  tonnage (i'.>. (".T'.*  7:;,  7(r2 


173 


i»ir. 

•J'vS 

'  2 

18  19 

2h,  rwK)        17.  MI 


ir.2 
■) 


Arti('h"«. 


Year  endinj,'  IVfcmlHT  :U  — 


I'.wm.  I  VM\. 


Ksiiiuai***! 
value.  \^K\. 


Brick., 
Coal  .. 
Cotton 


Cotton  seed 
Fertilizer.. . 


Flour 

(.ieiierul  nierelian<ii^» 

(iraiu 

(luu  «»irriaj:e>< 

LiV«'  vlork 

Xam:^ 


Luinher  . . . 
Maehiiiery 
Prtnluee  . . . 


kailpiad  ties 

Staves 

Wood 


7.049 


l.(Mi()  I         -440  I  71  : 

2.o«v'.      :j.a2t'.      1,'>12  ! 


Total 


H.HHl      11.  IC* 


12 


Pa.sjionKepitnin^'i'orted numlHT..      7.9<)2       8.901       1..TU 

NinnlH-r  of  UM-kaKo-  i  l'.H>3i.  2.'22'.). 

The  above  is  exclusive  of  MUpplie*  earrrio<1  by  «;overnineiit  steamers. 


iu.:»Ti 

8.  '.tN> 


'\i,\:^ 
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Unit  cost  of  operaling  and  care  of  locks. 


1903--July 

August 

September- 
October 

November. 
December . 

1904— January  . . . 
February . . 

March 

April 

May 

June 


Month. 


Ckwtper 
lock. 


Average  per  month 


138.20 
60.04 
71.02 
75.20 
50.23 
52. 91 
43.74 
47.02 
45.03 
48.05 
58.91 
47.29 


53.13 


Vessels  through 
canal. 


Number. 


15 
17 
13 
12 
25 
23 
20 
17 
22 
27 
29 
31 


21  + 


Cost  per 
vessel. 


S28.01 
38.85 
60.10 
68.93 
22.10 
25.30 
24.05 
30.42 
22.52 
19.68 
22.35 
16.78 


27.94 


Total  number  of  lockages,  including  those  for  craft  belonging  to  the  Unite<l  iStates, 
1,950. 

}faintenance  of  embankment  and  care  of  canal  trunk. — Drift  was  removed  from  the 
lateral  dam  above  Lock  A  for  a  mile  of  its  length  once,  and  for  a  short  distance  two 
or  three  times  more.  Only  one  run  of  drift  into  the  canal  aljove  Lock  A  of  any 
consc<iuence  occurred,  and  that  was  gotten  rid  of  without  difficulty.  Drift  runs  into 
the  head  of  the  upper  canal  only  at  high  stages  and  with  the  wind  blowing  from  the 
north.  The  prevailing  low  stages  of  the  river  during  the  past  year  were  in  the 
canal' H  favor. 

During  the  year  leaks  caused  the  top  of  embankment  to  cave  in  at  Lock  3  and  in 
sections  5,  20,  and  21.  They  were  discovered  and  stopped  in  every  instance  l)efore 
serious  damage  was  done.  Eighty-one  leaks  in  the  lx)ttom  and  sides  of  canal  trunk 
were  dug  out  and  retilled  with  clay  in  sections  5,  8, 15, 17,  21,  and  29.  It  seems  that 
no  great  care  wiis  taken  in  putting  suitable  material  into  the  bottom  of  the  canal 
trunk  and  in  its  embankments  when  the  canal  was  built.  Large  stones,  logs,  and 
trash  were  dumped  in  indiscriminately,  and  the  result  is  that  there  are  leaks  in  every 
pool.  It  is  the  aim  to  stop  some  of  these  leaks  every  year  and  gradually  work  the 
canal  tnmk  up  to  its  highest  efficiency.  Formerly,  leakage  would  have  reduced  the 
limits  of  the  canal's  cai)acity  far  below  what  it  should  be.  For  instance,  the  pool 
between  Ix)cks  2  and  3  w^ould  have  run  dry  in  alx)ut  three  and  one- half  hours  with 
the  fetnl  at  Lock  2  shut  off.  Many  of  the  leaks  stopped  during  the  year  were  in  that 
level,  and  the  work  improved  it  greatly. 

Another  of  the  leakiest  places  on  the  canal  was  just  above  the  aqueduct,  where  a 
wall  of  the  old  Alabama  State  Canal,  backed  by  light  earth  back  filling,  forms  a  part 
of  the  embankment  connecting  the  aqueduct  with  the  bluffs.  All  of  the  joints  in 
the  old  wall  were  open.  The  mud  was  dug  away  from  the  face  of  the  wall  down  to 
the  foundation,  ana  the  most  open  joints  of  the  masonry  were  calked  with  cement 
mortar.  pA'en  after  that  was  done  enough  water  crept  through,  and,  collecting 
l)etwevn  the  wall  and  back  filling,  broke  out  in  a  leak  as  large  as  a  man's  body. 
Tht»n  an  embankment  was  built  behind  the  wall  of  such  strength  that  it  would  hold 
the  water  independently  of  the  wall.  A  dry  wall  300  feet  long,  to  serve  both  as  a 
guide  wall  to  the  lock  and  as  a  retaining  wall  at  the  foot  of  the  embankment,  was 
built  below  Lock  7.  A  similar  wall  below  Lock  6  was  rebuilt.  The  river  side  of  the 
embankment  at  L(^ck  4  was  strengthened  and  graded.  About  300  cubic  yards  of  rip- 
rap were  placed  on  the  river  slope  of  the  embankment  below  Lock  7.  Timber  revet- 
ment along  the  sides  of  the  lower  canal,  near  the  head  and  above  Ix)ck  A,  were 
built  to  prevent  dredge  mud  from  flowing  back  into  the  canal. 

Before  the  dredge  was  ready  to  go  into  commission  the  throat  of  the  canal  above 
Lock  1  became  so  filleii  with  mud  that  it  was  not  only  impassable  for  boats,  but 
would  not  let  enough  water  into  the  canal  to  keep  all  the  pools  full  and  the  sawmill 
and  carpenter  shop  turbines  going.  The  Colbert  was  taken  there,  and  after  it  had 
been  pulled  through  the  mud  to  the  river  came  back  through  the  trough  it  had 
ma<le,  and  by  tying  its  head  every  few  feet  and  working  its  wheel  (under  full  head 
of  steam)  back  and  forth  across  the  canal  fanned  the  mud  out  into  the  river.  By 
that  process  a  channel  was  made  that  would  let  any  boat  into  the  canal  that  could 
pass  over  the  shoals  in  the  open  river  just  above.  The  channel  so  made  extended 
from  the  river  about  100  feet  into  the  canal, 
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Other  work  done  under  this  head  conipri8e<i  ditching  at  foot  of  embankment  where 
material  thrown  over  by  the  drecige  backed  water  upon  fields  of  private  individu- 
als; cutting  weeds  and  l>ushes  on  embankment  and  cleaning  drift  from  canal  trunk. 

Unit  cost  of  maintenance  of  canal  trunk  and  embankment. 


Month. 


19(»-July 

Auifust 

8ei)tember 

Ot'toljer 

N<)veml>er 

I)eceml>er 

19(VI— January 

February  

March 

April 

Bday 

June 

Average  per  month 


VemclH 

tbroufh 

Oostpcr 

canal. 

mile  of 

canal  .a 

Number. 

Cotit  i«?r 

$4.24 

15 

$5.0» 

28.22 

17 

29. »» 

86.15 

13 

fiO.ffi 

7.86 

12 

11.78 

21.75 

25 

i5.«; 

8.81 

23 

2.9K 

8.80 

20 

7.92 

4.73 

17 

5.01 

4.07 

22 

3.33 

12.73 

27 

8.49 

33.33 

29 

20.  nH 

22.77 

31 

13. 29 

15.71 

21  + 

13. 52 

a  Length  of  canal  trunk,  18  miles. 

Dredging. — Owing  to  delay  in  getting  lumber  and,  later  on,  parts  of  machinery 
ordere<i  frf)m  the  builders  (the  Bucyrus  Company),  the  dredge  did  not  gt»t  to  work 
until  Octobt^r  15.  Even  then  it  was  put  to  work  with  some  badly  worn  parts  in  Hen 
of  those  not  received  from  the  builders.  It  was  taken  to  the  head  of  the  canal, 
where  it  dredginl  out  the  mouth  of  the  canal  from  the  river  as  far  in  as  the  discrharjjc 
pi|)e  would  work  over  the  emlmnkment  at  that  stage  of  the  river.  It  was  delavitl  in 
NovemlHT  and  iX^XMnber  on  acx-ount  of  water  being  tr)0  low  to  get  a  supply  of  i-oal, 
ami  again  in  February  to  put  new  liners  in  dis<»hai^  pipe  and  adjust  nopiH*r  ami 
other  i)arts  of  machinery.  Since  then  it  has  put  m  ptea<ly  time.  The  f«»llowiri^ 
tabh^  gives,  by  months,  the  work  performed  by  the  drwigt^  and  its  'cost,  whi<*h 
im'lndcH  wages  of  operatives,  ninning  repairs,  an<i  material  expendtnl. 

StaU'tiinit  fif  <h't'd(jimj. 


.Moiitli. 

__ 
M 

Cla.' 

situ 

•atioM. 

Wa^f  s  of 

OlMTHtiVl'S, 
(•()}«t  of 

TiiHtcriMl 

ex[K.Mi(lrd, 

and  niiiniiiK 

rt'iMiirs. 

«i»7H.  :^l 
117.  u'. 
s«.  7«; 

4M.71 

r.ix3<; 

471.  h»'. 

Cubic 

yard<* 

dfi'<lKfd. 

r>.  70l» 
l.UXi 

i:{.:u*.'> 

10.  7K) 

19.  4;.! 
12.  47(1 

rnl>ir 
yanl. 

l«»():t_(>(.t<,i>or    

ml,  ^'nivol. 

t'to  .. 

fii  iii^ 

N«»v»'tnb«»r. . . 

Iia* 

DtM-oniluT  . . . 
r.KH— .I.iiiiiHrv 

... 

•  -'"♦ 



.a-.i 

Ffbrimrv 

.«»■_••.« 

March 

.  irji'i 

.\l»ril 

Mkv 

iri: 

cji 

Juiio 

.(TtH 

Tdtnl 

:i.on(>.'J9 

i(¥).orj 

icui 

-- 

— 

- 

RAILWAY. 

}f<iintrtuiii(r  of  tmy/. — During  thf  year  prt^vious,  gravell^Uast  <lrtMlge<l  from  Hlui'- 
watrr  and  Sccoiul  inu'ks  was  pnt  on  aiH»ut  '>  milrs  of  the  tnick.  It  has  proven  t<»  Ik* 
an  i«k'al  l»nlla.^t  l''>r  holdini;  tlio  track  in  shapt*.  kt'epini:  down  woimIs.  and  rendfrim; 
th<'.^«'  that  do  ^ro\v  t'a>i«'r  t<»  pull  th.in  t!n>se  ii»  the  old  ballast  of  linu'stmie.  \Vhil»» 
w«*t'<N  and  L'lass  had  t<»  U*  j)nll(Ml  frnm  the  old  ballast  fuur  <»r  fivi*  tinirs,  twi(*i' .'iutlinsl 
l«»r  the  ^ravrl  balla.-t,  aiul  it  was  an'onipli.»*hed  in  half  tlu' time  re<jninMl  fnrmvering 
the  ^ame  spa<i-  in  the  old  ballast.  This  may  have  l>e«*n  partlv  <lne  t«»  the  fael  that 
tlu»  L'ravi'l  was  fre>h  fmm  the  cnM-ks,  an<l  weinls  aiid  u'ra^s  ha<l  not  had  time  to  take 
hold  in  it.     It  will  In'  Nsateheil  thi-^  >nnniiir.  and  a  e<»niptiris<>n  at  the  end  of  the 
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neaflou  will  ahow  the  relative  merits  of  the  two  kinds  of  baltaet  ae  concemiof;  keep- 
ing n-L>c(li!  anil  gnus  out  of  the  track.  Cinder  ballast  was  put  in  track  m  lock 
inviiiu>ee  at  Looks  4  anil  5.  Iroa  work  and  fcuard  railu  oa  brideea  over  tihoal,  Blue- 
water,  Second  and  Six  Mile  creeks  and  DouKlata  and  HelRown  branches  were 
iminti-d.  Other  work  under  this  bead  was  the  renewal  of  cross  ties,  tamping  tiee, 
surfacing  track,  cleaning  out  weeds  and  grass,  etc. 

Unil  cogl  of  operation  and  maintenance  o/  railwoi/. 


iiL«!u^h  of  track  an'lsldlagB,  10  miloi.  AForuperHtlnKeipeasGO. 

Rolling  slort. — Both  locomotives  were  in  the  shop  fur  repturs  and  changes  in 
aiijiliances.  Sttatn  brakes  were  sulistituted  for  the  hand  brakes  with  which  the 
locomotives  were  originally  ct|uif>pcd.  Formerly  xparks  from  the  locomotives 
during  dry  weather  kept  the  graiv  along  tlie  track  in  a  blaze  and  endangered  the 
buildings  hKin^  the  line.  Extension  fronts  and  up-tu-date  spark  arreKters  were 
addeil  to  Imlli  eiigintw.  Drivingwhecl  tires  which  liail  worn  thin  in  the  flanges 
wure  turned  up  to  ]>ri>i>er  shajie  in  turning  lathe;  liettcr-shaped  brake  )>li(>es  were 

Iiut  iin;  new  pilot  put  on  Xo.  5;  Ixith  engines  painteil  and  steam  jetHand  rubber 
lose  aildeil  to  take  water  from  canal  wherever  engines  might  be,  instead  of  having 
to  return  to  tauk  at  Jjtiik  tt. 

Three  of  the  seven  Hat  cars  were  kept  in  iiseable  comlition  by  making  continual 
repairs;  the  others  were  completely  worn  out  ami  their  rebuilding  was  l)t^n.  The 
scmp  pill!  wHu  Inigely  drawn  uiHin  for  the  work.  The  scrap  pile  contained  over  a 
hutidred  [Hiirsof  wheels  and  axles,  theai^umulatiouof  the  years  since  the  tegiiiniug 
of  the  canal' H I 'onst ruction.  Bomeof  them  had  wom-i.iut  journals,  others  had  crooked 
or  broki-n  axles  or  one  broken  wheel.  The  wheels  were  i)rea>eil  off  in  a  hand-power 
screw  precs  improvised  for  the  purjioae;  the  heaviest  axles  were  weliled  ana  new 
jounialH  turn(-it  on  them,  and  the  good  wheels  wert;  bored  out  and  shrunk  on  the 
axles.  PatteniM  were  made  for  cast-iron  and  braiiH  jwrtf,  and  scrap  was  used  as  far 
OS  piniible  to  cast  them.  When  completed,  which  will  Ih»  early  in  July,  we  shall 
have  four  miHierii  flat  («rs.  With  these  to  do  the  regular  work,  and  the  old  ones  to 
draw  on  iii  I'ose  of  an  emergency,  we  shall  be  in  fairly  good  shape  to  take  care  of 
breaks  in  the  emlmnkment,  should  any  occur. 

Two  liand  lar',  a  volocii)eiie,  and  the  lalwrers'  car  were  thoroughly  reptured  and 
luiintt-d.     A  push  car  waa  rebuilt  for  use  of  section  gang. 


fljiiT'ition  and  Ttpairx. — The  lines  have  given  better  service  Ilian  bn  any  previous 
yeiir  since  they  were  put  up.  due  to  the  adoption  of  metallic  circuit  and  Icnig-ilictance 
instrument.^  the  preiviling  year.  Trouble  was  had,  in  tlie  woods  through  which  the 
lines  pass,  by  the  falling  of  linilu  and  trees  ai.'ross  the  lines  after  every  storm,  but 
li  ilamai  ''  !      1      . f  .         .1  .      .   .   .1, . 


lamage  was  easily  repaired.  I.Hst  summer  five  condenme<l  boat  hulls  wei 
sunk  in  line,  am)  at  alKiut  eijual  distances  apart,  in  the  river  just  below  the  head  of 
the  lower  canal.  They  were  iiartially  (illea  with  rock,  and  it  was  dtvigned  to  build 
iilHin  them  square  cribs  of  20-foot  chestnut  poles,  each  crib  to  l>e  fliled  with  rock  up 
to  high-water  line  and  have  a  4ai-fc>ot  telephone  pole  planted  iu  its  center.     Three  of 
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the  cribs  were  completed,  and  another  was  built  and  partially  filled  with  stone.  Low 
water  has  prevented  the  completion  of  the  work,  as  the  two  unfinished  cribs  are  on 
reefs  and  can  not  be  reached  with  bar^s  of  stone  except  at  high  stages  of  the  river. 
When  this  crossing  is  completed  it  will  reduce  the  length  of  the  line  about  half  a 
mile,  and  will  make  the  spans  of  such  length  (about  5(X)  feet)  and  carry  the  wires 
so  high  that  they  will  not  be  interfered  with  during  high  water.  At  present  the 
crossing  is  made  by  f)assing  from  one  towhead  to  another,  some  of  the  spans  being 
a  (juarter  of  a  mile  long  and  the  wire  sags  so  low  that  high  floating  drift  tears  the 
wires  out  during  every  flood. 

Cost  of  operation  and  maintenance  of  telephone  lines. 


Month. 


190S— July 

AugUHt 

September 
October . . . 
November 
December. 

1904— January... 


1904— Febniary 

March 

April 

May 

June 

Average  per  month 


CoHt  pt;r 
mile. 


to.  31 
.90 
.88 
.51 
.76 


1.21 


MACHINE  AND   BLACK8.MITH   SHOPS   AND   FOUNDRY. 

Operation  and  repairs. — New^  skylights  were  put  on  shop  and  roof  repaired.  Cast- 
iron  blocks  were  made  for  raising'head  and  tail  stoc^ks  of  the  largest  lathe  to  increase 
ita  swing  from  24  inches  to  I^  inches.  It  was  done  for  the  purpose  of  turning  oil 
locomotive  tires,  but  has  come  in  conveniently  for  other  work  since,  such  as  lx)ring 
sprocket  and  pinion  wheels  for  Kingman,  etc.  The  machines  were  all  cleaneil,  and 
the  parts  requiring  it  painte<l.  In  the  foundry  castings  aggregating  19,306  pounds 
were  made,  at  a  cost  for  labor  and  material  of  1.58  cents  per  pound. 

SAWMILL   AND   CARPENTER  SHOPS. 

The  mill  operatives  are  employed  on  other  work  when  the  mill  is  not  runnine. 
The  sawyer  and  helper  become  carpenter's  helpers  and  the  laborers  are  put  l>a(rk 
where  they  belong.  In  this  way  the  cost  of  sawing  is  cheap.  The  following  table 
shows  the  number  of  feet  B.  M.  sawed  and  planed  during  the  year  and  the  average 
cost  of  same: 

Amount  and  cost  of  lumber  sawed  and  planed. 


Month. 


Sawed. 


Feet   !    Ckwt 
B.  M.    per  M. 


1903-July 11.242 

AugUMt i  19,664 

September ,    9,796 

October 17,650 


November 
December . 
1904— January. . 
February. 

March 

April 

May 

June 


3.944 
3,323 
490 
T20 
6,144 
4,065 
2,380 
2,096 


92.20 
2.11 
8.08 
2.24 
2.16 
2.96 
3.06 
2.77 
2.00 
1.44 
1.79 
2.10 


Total  and  average '81,503 


I 


2.27 


Planed. 


3,500 

15,260 

2,078 

16.801 

2,424 

4.400 

13.100 

1.000 

7,447 

6.700 


92.-28 

1.03 

2.00 

.98 

.62 

1.99 

1.43 

4.50 

.69 

1.16 


4.116 


1.85 


75,816 


1.28 


Add  to  the  above  average  cost  of  sawing  the  average  cost  of  stumpage  and  hauling 
logs,  and  the  lumber  manufactured  in  the  mill  cost  i?12.27  a  thousana  feet  As  mucn 
of  the  luml>er  was  long  white  oak  of  first-class  quality,  for  repairing  boats  and  cars, 
the  cost  of  it  pun!hase(l  in  the  market  would  not  have  been  less  than  $25  a  thousand. 

Bevel  gearmg  use<l  to  divert  power  from  vertical  shaft  of  turbine  to  horizontal 
shaft  cariring  pulley  of  belt  that  drives  the  saw  did  not  work  well.  Provision  for 
taking  end  thrust  of  the  shafts  was  not  sufficient  to  prevent  the  gears  dipping  out  of 
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iiii'«h  mill  lin'akiiik'  ••ni  ti-^'lli.     A  i-UHt-inm  iiillitw  Mm-k  war*  iiiMalU^l  !••  L'i\«*  L'n-iitfr 
riu'i-i)*>    (••  **li.iM'>.  aii'l  tin-  p'*t^  ^•rt'  iiiji'Ir  **l  ln-ttiT  iiMJilit).     A  tinxtnri*  **i  ••in - 
(••itri'i  —  r.i;>  -ii*!  .iint  i)iri-i -ti>nr1h**   Nn    1   (••iiiplr\    iritii  mh**  ii*^«-«1  !ti  •  .i-tiiij  tliciii 
l.«--«  tfiiiiM*-  li.i*  >•<■«  II  «'\|>i'ni'iii  1^1  -tun*  till*  iiii|irii%i-iii«-iil  wa*  iii.iiltv     otln-r  ri-imirf 
Ml  rr  -iii.ill.  -IP  li  a-  liatiiiiii  riiiif  •^iw-,  ri'iuiriitu'  T**"i.  niii>.  ■•nMtlii^t  tliiiiti»  «•!• 

Ill   11  l>tNi.*i. 

I  ..f,r  :.  :t»,  '.I  («.'/  '/"f"  riit'  i^ilhiuiitk;  li'iiiM**  m-n-  jaiiiti^l.  I.*ti  kiiiji-tfr*'* 
•  ■•■ti-f  .«!  I  >.  k«  1.  -.  :ril  i.  i'HkiiMir^  Ihiii-*-*  Al  I.«N  k"  V.  I.  -.  .{.  4.  *•.  ali«l  ••. 
Ill  !•  !.:'.•    n'  -1  I'l.ii  k«iiii!)i  -li'^)!".  ali'l  lirM   >tiirU4*i-  )i<'ii*«- 

1  I.I  !•••  k'l  .111  «  li"'i-f  ;il  \.*m\  I  Ha-  n>|i:iiri*il  miil  iiia>lf  n-.hi\  i"T  •■*< ':|i:iiii  >  A 
-:<<ii<   |<>ii  .  I.i*i->ii  \%.i-  ]-iii  iin^li  r.  .i'hI  |iartiii>iii-  Imilt  in  it.  |»^ri-|i.  Miifl^m-    .iii>|  r<-if 

w t  ri    ri  |>.t.r«  •!       'I'Ih*  luiiMiiii;  lia-  )i*iMi   ii*>«^l  u**  a  ■M-hiNiihuii-^-  fur  i-hiMri I  •  .iiial 

fii<|>l>\  If  •  '-I  -••%•  r.il  X'-.ii-.  )>iit  111'  III  t)ii-  H|i|>oiittiii'iit  ••!  a  !•••  kiitaii  t^r  lii  ■!  !•••  k 
tlii  !i. .«.•.■  \\ .' •  iiii^li-l  t'tf  111"  r»—>'li'iM  !■  Ki-|iiiin-«l  Iim  kiin-i/^  litnifci—  ;ii  I  •••  k*  \.  ■*». 
(i.  :iii<l  '^.  •  1  •l-->i  In  t Mil  It  1^1  ■!  r>-i|ii*  in  hit  kiiia-tt-r'-  Ihiii***  :it  I  •••  k  'J .  '  nilt  •  -.vi-i 
ii\«T  I  -:•  fii  :i'  l«i«k  \.  ri'i-aifi"*!  l-'fi  In"-,  \*  in^l«'H  «•.  i-ti-.,  ••!  !••!  kiiia.-'ti  r'«  litiii-*-  a* 
I  iM  U  I  III  .11/'  1  kit^  III  II  .tf  (••n-tiii-ri'**  <|ii.irii-r'>,  .ii.<l  luiiiti^l  |N.ri-|i  tl^-ir- ■  I  ^.iim- 
ii-piiii'{  -'a  :  ■'^'•' 'I  lit'  1'^  i./litiiiiii*  ^irikiiik'  l>i<'kiii:u>ti  r'«  Ipin-f  a?  l.^^k  -I  p<it  i.i-w 
tl^N-r  1.1  k  ••  •  !i  •■!  .1— '.-».ii.t  iMLMin-i'!'-  ijiiartfr*.  ri'i^iirf*!  i  in*ini-  -ln-l.  piiniiuxn 
hi  ^\  '  ••r-.i-i  ;':iii.'--.  I'-iiit  -T<iiii'  t^ii:Milatj*>!iN  luhli  r  wliil**  laUin'r*'  •jnarti  r^  au*{ 
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U.  S.  S.  CoUnri. — Only  such  repairs  were  made  to  the  Colf>ert  as  were  necessary  to 
keep  it  np.  It  was  l)rought  into  use  for  only  two  periods  durin)<  the  year — once  for 
a  few  dayw  fanning  mud  out  of  heatl  of  canal,  and  again  during  February  and  March, 
making  three  tri{)8  to  Chattan(^)ga  for  coal,  two  trips  to  Riverton,  and  three  trips  U* 
Keller  (piarry  to  bring  plant  fn)ni  thase  places  for  storage  at  Lock  0,  and  one  trip  to 
Riverton  to  a-ssint  in  bringing  lower  river  dredging  j)lant  to  canal.  The  lK)at  had  to 
he  put  in  condition  both  for  coming  into  service  and  for  being  laid  up.  Other  repairs 
made  were:  Kejwired  deck,  stairway,  roof,  lifeboat,  wheel,  furniture,  etc.;  renuilt 
furnace,  painttnl  pilot  house,  roof,  stairway,  and  engine  room.  Repairs  and  cart»  of 
boat  and  property  jH'rtaining  to  it  cost  $636.49. 

U.  S.  S.  KlfKjmmi. — An  engineer  and  stoker  were  kept  on  the  lx)at  all  the  time, 
and  the  c^uial  pilot's  time  was  chargetl  to  it  when  he  was  not  otherwise  cnga>rt*<l. 
The  crew  (►f  the  boat  ma<ie  the  repairs  as  far  as  jMissible.  The  sproi'ket  wheels,  after 
a  year's  service,  were  worn  out,  an<l  the  chains  were  so  badlv  worn  that  it  ^ot*  ne<*t*s- 
sary  to  change  patternn  of  wheels.  New  sprocket  wheels  ana  pinion  an<l  pear  wht»els 
were  made  and  put  on.  New  wheel  flanges  were  put  on,  <leck  repaired,  lioiler 
rej)aire<l,  and  flues  rolliMl.  The  Imat  was  kept  scrubbed  and  painted,  i  he  following 
trips  were  made:  28  to  Florence,  19  t*)  lx>ck  A,  5  to  Decatur,  8  to  Riverton,  4  to 
Keller  quarry,  and  48  miscellaneous. 

Kingman's  httrye. — Wtis  dtx'ked,  caPied,  and  painted;  new  guards  were  put  on 
and  gunwale.'^,  bottom,  and  deck  patc'.ied  and  calked. 

Pontoon  Utrge. — This  barge,  useil  as  foot  and  wagon  bridge  above  Ixxrk  6,  ha<l  it.*' 
deck  j)atche<l  and  calked. 

Derrick  hixit  (not  numbered). — Was  docked,  cleaned,  repaired,  calked,  and  painte<l. 
Engine  broke  down,  and  was  replaced  with  one  formerly  on  derrick  lK)at  No.  S. 
Scale  boards  were  rebuilt  and  pipe  work  overhauled.  The  ooat  was  repairtni  for  use 
until  derrick  boat  Xo.  S  could  be  brought  into  service. 

Derrick  boat  Xo.  S. — Authority  was  obtained  for  rebuilding  this  boat  at  a  cost  of 
$1,650.  The  hull  was  made  new  throughout,  and  ac-abin  formerly  on  an  old  ctm- 
demne<l  (luarter  l)oat  was  put  on  it;  a  10-ton  double-drum  hoisting  engine  was  installeti 
on  it,  ana  an  extra  l)oiler  and  engine  for  running  a  centrifugal  pump,  which  was 
placeii  on  the  stem.  The  pump  is  to  l)e  used  in  pumping  out  lock  pits  for  rej>airs, 
raising  sunken  lK>ats,  etc.     The  <lerrick  boat  was  finished  and  is  rea<fy  for  service. 

Barge  Xo.  IJ. — Wa^  docktnl,  and  deck  and  gunwaU?s  repairtnl;  hole  in  lK)ttom  was 
i-epaired,  and  the  barge  calktMl  and  painte<l.  The  de<'k,  which  was  well  worn,  was 
sheathe<l  with  1-inch  gum;  the  barge  not  being  considenxi  worth  a  new  de<"k. 

Barge  Xo.  13. — Had  siime  repairs  as  barge  Xo.  U. 

Barge  A'o.  5. — This  barjie  was  sent  with  the  }frl*hirsijn  to  Hiwassi'e  River  in  May, 
1903.  Koturnini:  t(>  thecanal.  in  I)eceiii1»er,  it  wa<  sunk  just  Ik'Iow  the  Suck.  When 
finally  brought  to  the  canal  it  had  both  rakes  niiished  in,  and  gunwales  and  <le<*k 
were  in  bad  shape.      It  was  docke^l  and  repaire<l  at  a  co>t  of  ^4h{i. 

U.  S.  S.  Mrrfinsnn.—  \\iu\  new  canvas  roof  j)ut  <»n  and  i)ainted. 

Sf:i[f'.'<. — One  new  skiff  was  built  and  thrtH»  repaire(l. 

}fi.«r!fniirun.'i.  —  ['.  S.  S.  }f<r/irni(ni,  lower  river  drc<lgiug  plant,  and  snag  barge — 
all  not  belonLrin;;  to  the  canal — ivquircd  c<»nstant  attention  during  the  time  they 
were  in  tlic  canal.  Tlie  co^t  of  caring  for  them  an<l  disjK)sing  of  such  floating  plant 
condemned  in  June,  WHVA.  was  .^.■>1<>..'U. 

I>ri/  duel:.  -  The  following  boats  *H'l(Uiging  to  the  I'niteil  States  wen*  in  the  do<'k  for 
repaiiy:  Kingman's  barije,  derrick  boat  i  Fiot  numlHTtnl),  «lerrick  ImkU  .Vo.  ./ i  reluiilt ) . 
and  '^  banjes.  The  dock  and  dock  yard  were  cleane<l  of  rubbish  accumulatetl  from 
repairs  of  Ixjats. 
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The  heaviest  clianre  under  this  head  was  for  building  levee  an<l  dii:gin>;  ditch  in 
...Hit  of  and  below  the  j)aved  weir  just  alM>ve  Lock  (S.  This  weir,  iM)7  feet  lonir,  was 
built  alter  the  canal  uas  <ipcnetl  to  navipitinn,  and  it  was  found  that  the  masonry 
weir  at  the  month  of  Six  Mih'  Creek  was  not  sullicient  to  take  care  «»f  the  tlf><Mls  of 
the  creek.  .\t  times  tlie  paved  weir  discharges  a  solid  sheet  of  water  l'^  inches  dfep 
over  its  crest,  and  noamj>le  provision  had  U'cn  made  to  keej)  the  water  off  the  fields 
of  private  iudivi<luals  U'tNM'en  the  weir  and  the  river.  .\  levee  ab<»ut  '>  fit't  hiirh 
was  built  from  the  n|>|x'r  end  of  the  weir  to  the  sjiwmill  tailra<'e,  and  a  ditch  openeil 
up  U'twecn  the  lc\ee  and  canal  emlMinkment. 

Surveys  nf  \\\r  mad  from  IjH-k  iS  to  Iluntsville  roa<l,  and  of  land  al<»ni;  canal 
In^tweeii  L^nk  <»  and  Shoal  (reek,  and  maps  of  same,  wert*  made  for  us«.»  in  settlinj: 
suits  uf  M.  (\  liuxbaum  for  alU^'d  damages  to  said  land. 
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A  survey  of  the  entire  lower  canal  from  above  Lock  1  to  Lock  9  was  marie  and  part 
of  it  platted. 

Other  works  under  this  head  were:  Cutting  wood  and  hauling  wood  and  coal  to 
kitchens  and  quarters,  hauling  supplies  from  Florence,  repairs  to  tools,  wagons,  and 
other  appliances,  and  numerous  other  minor  items. 
Respectfully  submitted. 

W.  S.  Winn, 
AniMard  Engineer, 
Maj.  H.  C.  Newcomer, 

Corps  of  EngineerB, 


CC3. 


IMPROVEMENT  OF  FRENCH  BROAD  AND  LITTLE  PIGEON  RHHERS, 

TENNESSEE. 

For  description  of  the  French  Broad  River  sec  report  of  survejr 
made  in  1899,  published  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  pa^o  3018. 

The  approvea  project  proposes  to  remove  surface  obstructions,  cut 
down  overhanging  trees,  and  build  wing  dams  and  training  walls 
whore  necessarv,  so  as  to  permit  the  pa^ssage  of  boats  drawing  2^  feet 
during  ordinary  low-water  season  from  the  mouth  to  Leadvale,  about 
70  miles  upstream. 

The  approved  project  for  the  expenditure  of  the  funds  available  at 
the  beginning  of  the  fiscal  year  called  for  work  at  Red  Bank  shoals, 
Hanging  Rock,  and  Campbells  shoals. 

HhI  liank  shoal .^  {14-  ralles  ahove  the  mouth). — The  object  of  the  work 
was  to  equalize  slope  of  water  surface,  straighten  channel,  and  obtain 
3  feet  depth  at  low  water  by  construction  and  repair  of  training  walls, 
spur  dams,  and  submerged  sill,  and  by  dredging. 

The  work  in  detail,  with  cost,  was  as  follows: 

Stripping  earth  at  quarry,  120  cubic  yards $75. 00 

(Quarrying  5,500  cubic  yafds  of  rock  \ 1, 409. 65 

Excavating  2,540  cubic  yards  of  rcM-k  and  gravel  from  channel 310. 34 

Filling  old  crib,  990  cubic  yards 113.60 

Filling  new  crib,  1,475  cubic  yards 278. 50 

Training  wall  and  bank  protection,  2,200  cubic  yards 538. 15 

Platiing  in  1 1  dams  3,0()0  cubic  yards 745. 10 

Removing  1 70  trees  and  stmnps 34. 65 

Repair  of  plant,  etc 657. 65 

Subsistence  of  employees 514.80 

I  lire  of  steamboat 514. 75 

Total 5,192.19 

The  total  length  of  riprap  dams  built  w^as  3,778  feet;  the  old  crib 
bank  protection  was  repaired  for  a  length  of  550  feet  and  290  linear 
feet  of  new  cril)  built. 

Ildiujing  Rock  ^hoah  {26  mlleJi  ahove  itumth). — After  completing  the 
work  at  Red  Bank  the  fleet  was  taken  to  Hanging  Rock  shoals  for  the 
purpose  of  restoring  dams  that  had  been  pulled  down  or  injured  by 
ice,  and  dredging  a  channel  through  the  bar  opposite  the  lower  end  of 
Hanging  Rock  Island. 
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The  work  in  detail,  with  cost,  was  as  follows: 

Dredging  490  cubic  yards  material $73.50 

Quarrying  550  cubic  yards  stone 165. 00 

Repairing  4  dams,  745  cubic  yards 149.  (X) 

Repairing  training  wall,  *V)  cubic  yards 6. 00 

Moving  fleet,  etc 38.42 

Sulwintence  of  employees 50. 00 

Steamboat  hire 56.  75 


Total 538.67 

Camphells  shoah  (8.6  Ttiiles  above  mmith). — The  channel  at  this  place 
is  very  narrow  and  tortuous,  with  submerged  bars  on  either  hand. 
It  was  materially  improved  by  the  construction  of  a  dam  HOO  feet  lon^, 
which  defines  tne  right  side  of  the  channel  and  prevents  the  water 
from  spreading  on  that  side. 

The  work  in  detail,  with  cost,  was  as  follows: 

Stripping  earth  in  quarry,  120  cubic  yards $60. 00 

Quarrying  rock,  1,110  cubic  yards 332.  00 

Building  dam,  1,050  cubic  yards 210.  27 

Towing  and  transportation 88.  50 

Subsistence  of  employees 86.  79 

Survey 14.00 

Total 791.56 

The  traffic  on  this  river  above  the  marble-quarry  district,  which 
extends  but  a  few  miles  above  its  mouth,  does  not  seem  to  justify  any 
expensive  work  of  improvement;  an  annual  appropriation  for  remov- 
ing snags  and  other  channel  obstructions,  for  repainng  and  maintaining 
existing  works,  and  for  work  at  any  points  wnere  trouble  may  arise 
in  the  future,  should  suffice. 

Money  statement, 

July  1,  1903,  balance  unexpended $8,444.80 

Pn K'tHMis  wileH .(Ks 

June  .'iO,  nK)4,  amount  expended  during  fiscal  year,  for  works  of  improve 
ment 


July  1.  UX>4,  balance  unexpende<l . 
July  1,  HK)4.  outstan<ling  liabilities 

Julv  1,  liHM,  balance  available 


8,  444. 
7,  985. 

459. 
126. 

19 
19 

;i'i:5.(N» 

.\ mount  (estimated)  require<l  for  comnletion  of  existing  project <)5,  iHK).  IK) 

Aiununt  tliat  can  1h*  profitably  expenat»d  in  tiwal  vear  en<li!ig  June  30, 
HH)().   for  maintenance  of  improvement,  in  addition   to  the  balance 

iinex|KMi«h'd  July  1 ,  19<H 2,  (MH).  Oi> 

Submitte*!  in  compliance  with  re<iuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl>or  act  of  ISW*. 


APPROPRIATIONS. 

June  14,  1880 fllO,(KX).0()     June.S,  1896 $5,(KXX(X> 

March  :i,  1S81 3,5(X).(K)     March  3,  18t)9 5,(hk).(H» 

\\\)i\\<X  L\  1S82 5,  (XX).  (K)     June  13,  1902 15.  (KMK  U) 

Julv  :>,  1SS4 3,5(K).(K)                                                            

Aujjust  5.  1SS() r>,  000.  ()()  95.  IKH).  U> 

.ViiL'ust  11.  isss 10.  (XH).  (M)  July    10.     VMX\    pr.»<vtHlH    of 

SeptcmlKT  19,  IX'.M) 10.(HH).(M)          vai(.> .OS 

Jnl\    I.;.  1S<»2 l.i.ono.oo                                                           

A»imj-t  bs,  1.S94 7.(HMi.  (M)                   Total 95,0<HKaS 
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Frmch  IWoad  River,  Ttttnttsee. 


Floatvd  down  Id  ralte  (logs  and  lumber),  12,638  toiu:  number  o[  ponensers  transported  (1908), 
t.l''ii<. 

Details  of  the  traffic  fur  1903  are  Rhown  in  the  following  table: 


Bi-lweeii  wliBl  polntB. 

Mlleo  on 
French 

gers. 

,™.. 

Mm-L'd  in  isCIs  (loge  HQd  lamber): 

vi.b 

Is 

46.6 

B06 

360 

'i-Z 

l,16e 

_  Four  Hteamboate  w 

River  in  the  «  , 

1,  and  two  adilitioDal  boats — the  Clinch  and  the  Jane  Atittin,  the  latter  a 
naviKateti  the  river  in  1903,  while  the  number  of  barges  waa  increaeed  from  2 
The  dimenHioDs,  etc.,  of  the  new  boat  are  as  follows: 


N-ame. 

Lengtb. 

Wldib. 

Depth. 

Netton. 

MDuke- 

berot 

*SI' 

Fat. 

'^■^ 

Fxt. 

^^,, 

ftrt. 

S 

Tbiu. 

The  total  number  of  craft  operatiuft  in  the  river  during  the  jear  ending  December 
31,  IHiKi,  waa .')  Btejiinboalfl,  of  a  total  of  2H7  tons  burden,  net,  and  47  barges  of  a  total 
capacity  of  1,965  tons,  ua  shown  by  the  list  below. 
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lAst  of  bocUs  and  barges  namgating  the  French  Broad  River  during  the  year  190S. 


Net  ton- 
nage. 

Barges. 

'  Miles  on 

French 

BrriHd 

River. 

Name. 

Number.  Tonnage. 

Between  what  points. 

Bill  Tate 

70 
67 
86 
42 

24 

25 
12 

9 

1 

1,050 
540 

860 
15 

1 

Flora  Swaun 

Leadvale  and  Kingston 

69.5 

Jane  Austin 

Oliver  King 

Clinch 

Marble  quarries  on  French  Broad  River, 
10  miles  above  Knoxville,  to  10  miles 
below  Knoxville. 

Paint  Rock,  Tenn.,  and  third  creek  be- 
low Knoxville. 

Dandridire  and  Knoxville 

.^.5 
8.U 

Banre 

46.5 

Total 

279 

47 

1,965 

These  steamboats  are  also  reported  as  plyinj^  on  the  Tennessee  River  alK)ve  Chat- 
tanooga, and  on  the  Clinch  River,  and  the  BiU  Tale,  again,  as  having  operated  on 
the  Holston  River. 


Comparative  statement  of  commerce  for  the  past  ten  years. 


Year. 


Tons. 


1894. 
1895. 
1896. 
1897. 
1806. 


Estimated 
value. 


41.398  .... 

42,898  SI,  833. 962. 60 
249,204  1,469.835.00 

70,756  '  617,255.80 
124,960   928,361.90 


Year. 


Tons. 


1899 
1900 
1901 
1902 
1903 


102.263 
160.  M27 
108,!J40 
157.819 
102,076 


Estimated 
value. 


S779.705.10 

1, 225, 677.  .V) 

922.082.00 

1. 810.772. 00 

1.089. 453. 00 


C  C  4. 

IMPROVEMENT  OF  CLINCH,  HIWASSEE,  AND  HOLSTON  RIVERS,  TEN- 

NESSEE  AND  VIRGINIA. 

(a)  (xinch  river. 

-For  description  of  this  river  see  report  of  survey  published  in 
Annual  Report  of  the  Chief  of  Engineers  for  15HH,  paij^e  2542. 

No  work  was  done  durintir  the  vear. 

Coniphiint  havin^f  been  made  that  private  parties  had  obstructed 
navit^ation  by  the  construction  of  tisii-tnip  dams,  an  investi«j:ation 
was  made  wliicli  showed  tliat  th(^  complaint  was  well  founded,  s(»veral 
fish-trap  damsiiavin^  l)een  built  since*  the  river  was  cleared  of  obstruc- 
tions in  \\)i)'2.  The  cascw  were  j)laced  in  the  hands  of  the  Tnited  States 
attorney  for  the  (»ast(M*n  district  of  Tennessee  for  prosecution. 

Only  work  of  maintenance  on  this  river  is  recommended  for  the 
present. 

July!,  nK):{,  ])alanci' iinoxiH'nded $92S.  87 

Procee<ls  sales' .56 


June  30,  U)04,  amount  r\jK'iKle<l  during  fi.scal  year,  for  works  of  improve- 
ment   '. 

July  1.  MHU,  hahun'e  !inex]>en(le(l 

July  1,  VMU,  ontstandiiiir  liabilities 

July  1,  liH)4,  l)alan("i'  available 


929.  43 

31.  L»0 

S9S.  L».3 
2S.  S4 


Amount  that  can  l»e  prolitaMy  e\i>on«led  in  fiscal  y(»ar  en<lini:  June  30. 
llKVi.  for  maintenaiice  nf  improvement,  in  addition  to  the  halance  un- 
exjH'nded  .1  ul y  1 .  nn)4 2.  (MX).  00 

Suhnuttetl  in  complianre  with  re<iuin*ments  <»f  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


June  14, 1880 110,000.00 

March  3,  1881 3,000.00 

AiiKust  2, 1882 3,000.00 

July  5,  1884 5,000.00 

Augusts,  1886 5,000.00 

August  11, 1888 5,000.00 

September  19,  1890 4, 000. 00 

Jiilv  13,  1892 4,000.00 

August  18, 1894 2,500.00 


March3,  1899 $8,500.00 

June  13,  1902  (allotment)...      3,000.00 


July,  1903,  proceeds  of  sales 
of  condemned  property  . . . 


53, 000. 00 
.56 


Total 53,000.56 


OOMMBRCXAL  STATISTICSB. 


Qinch  RiveTf  Tennessee. 


Articles. 


Brick 

CaiJo  seed 

Conl 

Farm  prtuiueto 

Fertilizer 

Flour 

Hencnil  merehandlHe 

Grain 

Hay 

Live  stock 

Ix>Ks 

Linn  her 

Railroad  ties 

Sand 

Shingles 

Shucks 

Stone 

Straw 

TeleRraph  poles 

Wood 

Total 


Year  ending  Decem- 
ber 31. 1908. 


Tons. 


2. 


9. 
10. 

1, 

98, 

21, 

1, 

2, 


6. 
4, 


232 
21 
415 
ICO 
933 
120 
866 
607 
749 
315 
449 
600 
875 
100 
43 
77 
625 
531 
000 
938 


Estimated 
value. 


Floated  down  in  raftn,  102,448  tons:  number  of  passengers  transported  (1903),  3,614. 
Details  of  the  traffic  for  1903  are  shown  in  the  following  table: 


11.014 

441 

830 

197.576 

18,660 

5,400 

1,184,740 

242,687 

81.482 

87.800 

787,588 

270.000 

5,260 

1.400 

1,487 

770 

28.126 

3,186 

28,000 

938 


161,716  i      2,847,373 


Between  what  points. 


Moved  in  rafts  (logs  and  poles): 

Speers  Ferry,  Va.,  to  Chattanooga  ... 

Speers  Ferry  to  Knoxville 

Dungannon.  Va.,  to  Chattanoga 

Jonesville.  Va..  to  Chattanooga 

Lee  County,  Va..  to  Chattanooga 

Clinton.  Tenn..  to  South  IMttsburg  ... 

Clinton  to  Chattamwga 

T-.ee  County.  Va..  to  Clinton,  Tenn  ... 

Emory  River  to  Chattanooga 

KiuKSton,  Tenn.,  to  Chattanooga 

KinK>*ton  to  Paintrock.  Tenn 

Moved  by  steamboat-^: 

Clinton  and  Kingj»ton.  Tenn 

Clinton,  and  Dayton,  Tenn 

Kingston  and  landing  50  miles  above 

Hnrriman.  Tenn.. and  Dayton 

Harrinian  and  Chattanooga 

Kinp4ton  and  Chattanooga 

King.ston  and  lA'ad vale,  Tenn 

Kingston  and  Knoxville 


Total 


Miles  on 
Clinch 
River. 


166.6 
166.6 
165.6 

oo.  o 

88.8 

59.0 

59.0 

29.  H 

8.7 

.8 

.8 

59.0 

69.8 

50 

3.7 

3.7 

.8 

.8 

.8 


Passen- 
gers. 


50 


2, 758 
806 


3,614 


Tons. 


46.100 
4.U0O 
3.000 

20,600 

299 

6,000 

12.000 
1,449 
8.000 
5,000 
1,000 

7,?26 
850 
267 
175 
686 
23,668 
25,766 
233 

161,716 
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The  wven  8teainl)oats  reported  in  the  laat  annual  report  a8  plyina:  on  the  Clinrb 
River  were  still  in  service  durinjj  the  year  UK)3.  A  new  Imat,  the  Jmw  AwUut,  wan 
also  enj^aged  in  the  tratiic  on  this  river,  and  the  nuinl)er  of  barges  waa  increa<4e<i 
from  24  to  51.  The  dimensions,  etc.,  of  the  Jane  Austin  have  been  given  in  tlie 
statistics  for  French  liroad  River. 

The  total  numlx^r  of  craft  oi:)eratinj;  in  this  river  during  the  year  ending  Deoeml)er 
31,  UK)3,  was  S  steamboats,  of  a  total  of  495  tons  burden,  net,  and  51  barges,  of  a  total 
capacity  of  3,455  tons,  as  shown  on  list  below\ 

List  of  boats  and  barges  operating  in  the  Clinch  River  during  the  year  190S. 


Name. 


Climh. 


Citv  of  lyoudon. 
W.  T.  (ialluher. 

Bill  Tate 

Flora  Swaiin  . . . 

Jatjo  Austin 

Gas4'ona(le 

N.  B.  Forrest . . . 


ToUil 


Bargc8. 

Net  ton- \ 

najfe.      >jumbcr.  iTonnage. 


24 
•23 

'n 

70 
57 
86 
74 


I 


1 
9 
2 

25 

2 
2 


320 

90 

3C0 

105 

l.OHO 

1,050 

200 
250 


495 


51 


3,456 


Between  what  point«. 


/Dayton  and  Clinton 

\Kinf^ton  and  Clinton 

Ilarriman  and  Dayton 

KinK><ton  and  Knoxvillc 

Kinffston  and  50  milei*  al>ove 

Ilarriman  and  Ctiattanooga. . 


Mile*  on 
Clincb 
River. 


Kingston  and  Lead  vale 


}King8ton  and  Cbattano(^:a. 


5«.8 

59.0 

3.7 

50.0 
3.7 

.8 


Tlu^se  steam lx>ats,  with  the  exception  of  the  City  of  Loudon,  are  also  repf)rt<Hi  as 
plying  on  the  Tennessee  River  alx)ve  Chattanooga,  Tenn.;  four  of  them,  the  BUI  Tate, 
Flora  Sn-aim,  Jane  Austiuy  and  Clinch  aa  navigating  the  French  Broad  River,  Ten- 
nessee, and  the  Bill  Tate  again  as  having  operated  oh  the  Holston  River. 

Comparative  staieinent  of  commerce  for  the  past  ten  years. 


Year. 


1H«)J TJ,WL» 

lM».'i {\S,  «.HK» 

is«»«; I  :{«».  \ht\ 

l.Sf)7 1  lu-J.  (i-i*.* 

ixy.H I  Km).  sir> 


:V)7.7s?.0() 
•♦iti.  2:iH.  4r. 

HC*.^.  IhiK  50 


Year.  Tons. 

1 

l>*i»9 1  iHr>.f,9l 

iiKX) i:{-j.r>ii 

\\m h'A/ry^\ 

1902 129.  *»-J.*> 

1903 lC.1.71f, 


I 


EKtimatiNl 
value. 


82.;Wl.e;ji.r^% 

1.  I'iJ.J'M.T.. 

l.fiiti.  la;  "v 
'_'.L»7-J.»J*«.i«» 

2.  M7.:{71'.  <»i 


(b)  HIWASSKE   RIVEK. 

For  dotiiilod  description  see  Annual  Koport  of  the  Chief  of  Kntri- 
neors  for  r.Mil,  pjirfo  )lAl)\^  et  .se<{. 

The  ;ipprov(Hi  project  for  the  Hiwassee  River  is  for  a  iiaviorjihlc 
channel  from  its  junction  with  the  Tennessee  Kiver  to  the  mouth  ot 
the  ()((H»e  Kiver  of  not  less  than  11(5  fe<»t  in  width,  8o  incht's  mean 
channel  depth,  and  \\  f(*et  maximum  depth.  To  secure  this  channel 
work  is  requirinl  on  U\  shoals. 

Work  (liirino-  th<^  year  was  confined  to  improving  the  channel  at 
Malliews  shoals  (1)  miles  a})ove  the  mouth)  by  dam  construction  and 
removinir  some  rocky  points  projecting  alH)ve  the  river  IhmI.  AlM»ut 
8.»;<)4  cubic  yards  of  rock,  nearly  all  of  which  was  (juarried,  wt»re 
placed  in  the  dam,  which  was  leveled  and  graded;  part  of  the  (dddam 
was  rcMiioved  to  a  depth  of  ?>\  f(^et;  8U  cubic  yards  of  rock  whicli 
projcctcMl  above  tli<»  o*eneral  level  of  the  bottom  at  Mathews  shoals, 
and  4  ciiliif  yards  of  rock  at  Moore's  reef  were  blasted  and  removed. 

Any  ad.iitional  appropriations  made  should  be  si)cnt  on  Agency 
shoals,  ju^t  l>clow  Mathews  shoals,  and  on   Hoyfers  shoals,  just  al>ove. 
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With  these  shoals  improved  it  is  believed  that  an  annual  appropriation 
for  removing  snags  and  other  channel  obstructions,  and  for  repairing 
and  maintaining  existing  works,  is  all  that  will  l>c  justified  ])y  the 
present  or  prospective  conmierce  on  the  river. 

M<mey  Htaf< men t, 

July  1,  190.%  balancf  unexpended a$6, 1J)9. 19 

June  .'50,  1904,  amount  expended  durinjr  fi«'al  year,  for  works  of  inipn>ve- 

iiH»ut ' (>,  087. 07 


July  1,  1904,  balance  unexj>ended  . 
July  1,  1904,  outft-tandinj?  liabilities 

July  1,  1904,  balance  available 


112.12 
23.04 


89.08 


Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 

Amoimt  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
190^>,  in  addition  to  the  balance  unex|)ended  July  1,  1904: 

For  works  of  improvement $5, 000. 00 

For  maintenance  of  improvement 2, 000. 00 

7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harl)or  act  of  1899. 


APPROPRIATIONS. 


Aujrui^t  14,  1876 $10,000 

June  13,  1878 10,000 

March  3,  1879 3,000 

June  14,  1880 3,000 

March  3,  1881 1,500 

AugU8t2,  1882 1,500 

July  5,  1884 2,500 


August  15,  1886 $2,500 

August  11, 1888 1.000 

September  19,  1890 1,500 

June  13,  1902  (allotment) 10, 000 

Total 46,500 


COMMERCIAL  STATISTICS. 

Hi\oassee  River,  Tennessee. 


ArticleH. 


Year  ending  Decem- 
ber 31,  1903. 


Brick 

Cotton 

Cotton  seed 

Fertilizer 

Flour 

GcTioral  merchandise 

(irain 

Hay 

Livestock 

I-ogs 

Lunil>er 

Marhle 

PnKjuce 

Sand 

ShingleH 

Straw 

Tan  Imrk 

Telegruph  poles 


Total 


Tons. 

165 

50 

3 

200 

40 

275 

8,080 

200 

1,800 

2,516 

60 

60 

480 

800 

13 

100 

260 

2.000 

2,260 

13,852 

£8timated 
value. 


1720 

12,000 

52 

4,000 

1,800 

26,125 

65,300 

3.600 

216.000 

20,128 

750 

1,200 

39.650 

200 

437 

600 

8,600 

14.000 

2,250 

412,412 


Floate<l  down  in  rafts.  6,266  tons;  number  of  passengers  transported  (1903),  975. 


''The  balance  unexpended  July  1,  1903,  is  f572.93  in  excess  of  that  reporteii  in  last 
annual  re|>ort,  consisting  of  balance  in  Treasury  of  an  old  appropriation,  which  had 
been  dropped  from  the  records  when  reports  on  thifl  river  were  discontinued  in  1898. 
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Details  of  the  traffic  for  1903  are  shown  in  the  following  table: 


Between  what  points. 


Log8,  poles,  and  wood  rafted: 

Mouth  of  OfOiH?  River  to  Chattanooga,  Tenn 

Charleston.  Tenn.,  to  Chattamx^a 

Moved  by  Hteamboatn  and  bar^geti,  mouth  of  Ocoee  River  and  Chatta- 
nooga  


Total 


Mile»  on 

Hiwamee 

River. 


84.7 
19.0 

84.7 


PaMen- 
gerg. 


975 


Tons. 


2,400 
o,  tfoR 

7.686 


976 


18,Kfi2 


But  one  steamboat,  the  Sam  A .  Connor,  of  63  tons  burden  net,  with  two  bai^gee  of  a 
total  capacity  of  100  tons,  navigated  the  river  during  the  year  1903. 

Comparative  atalement  of  commerce  for  the  past  ten  years. 


Year. 


1894.. 
1895.. 

1896  a 

1897  « 
1898a 


Tona. 


9,839 
8,876 


Estimated 
value. 


1145. 431. 60 


Year. 


1899a. 
1900a. 
1901a. 
1902.. 
1908.. 


Estim&ted 
value. 


$840, 207.  W 
412,412.00 


a  Commercial  statistics  not  obtained. 
.     (C)   HOI^TON   RIVER. 

This  river  is  described  in  the  report  of  survey  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  lUOl,  paee  2518. 

No  work  was  done  during  the  year.  The  balance  of  the  allotment 
of  ^5,000  made  July  1,  1902,  from  the  appropriation  of  $1S,0(X)  in  the 
act  of  June  K^,  1902,  for  the  Clinch,  Hiwassee,  and  Holston  rivers,  is 
retiiined  for  the  purpose  of  clearing  the  channel  of  overhanging  trees 
and  other  obstructions,  as  the  interests  of  commerce  may  demand,  in 
accordance  with  tlio  reccminiondation  sot  forth  in  the  report  of  the 
Chief  of  Engineers  for  the  year  1901,  page  409. 

Jfonti/  statement, 

July  1,  1903,  ]>alaiue  unoxpended $1,  77ti.  10 

July  1,  11>04,  I )alancv  unexpended 1,776.  It) 


July  1,  1902  (allotment) 


APPROPRIATION. 


$5,  000 


COMMERCIAL  STATIKTIOI. 


ILfUtoii  Riirr,  Tennessee. 


Com 

Hay 

In»n.  MTujt 

I^^Ks 

Lumber... 
Tiling 


Article. 


Year  ending  iH-^vin 

ber  :U 

.  I  •.>!«. 

Tons. 

M^timaUtl 
value. 

1 
195 

ti,-XM\ 

10 

IM) 

11 

S'l 

14,241 

113.»»-> 

1.2ti0 

\h,  7.» 

LV. 

1,044» 

Tt»tal. 


15,748 


131.316 
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Details  of  the  traffic  for  1903  are  shown  in  the  following  table: 


Between  what  points. 


Moved  In  rafts  (logs  and  lumber): 

North  Fork  Holston  River,  Va.,  toKnoxville 

Klngsport  to  Knox vllle 

Kin|fsiH)rt  to  Chattanooga 

Surgoinsville  to  Knoxville 

May  Springs  to  Knoxville 

Klngsport  to  Austins  Mill 

Moved  by  steamboat  and  barge.  Indian  Ridge  and  Knoxville 
Moved  by  flatboats: 

Klngsport  to  Knoxville 

Klngsport  to  landing  20  miles  below 


Total. 


Miles  on 

Holston 

Tons. 

River. 

Ifi4.5 

2,601 

142.5 

8.000 

142.6 

2,000 

117.5 

800 

57.0 

200 

25.0 

2,000 

84.0 

178 

142.5 

48 

20.0 

26 

15,743 


The  only  8teamlx)at  traffic  on  the  river  during  1903  consisted  of  one  trip,  34  miles 
up  the  river,  made  by  the  steamer  Bill  TaU,  of  70  tons  burden,  net,  with  one  barge 
of  45  tons  capacity,  which  brought  down  a  cargo  of  corn  and  hay.  One  barge  of  74 
tons  capacity,  built  at  Kingsport,  Tenn.,  142.5  miles  up  the  river,  was  floated  down 
with  a  cargo  of  tiling,  scrap  iron,  and  com. 


C  C  5. 

PRELIMINARY  EXAMINATION  OF  ELK  RIVER,  TENNESSEE  AND 

ALABAMA. 

[Printed  in  House  Doc.  No.  211,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wdshington^  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress report  dated  June  26,  1902,  by  Maj.  John  G.  D.  Knight,  Corps 
of  Engineers,  on  preliminary  examination  of  Elk  River,  Tennessee 
and  Alabama,  authorized  bv  the  river  and  harbor  act  approved  June 
13,  1902. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14  of 
said  act,  and  attention  is  respectfully  invited  to  the  Board's  report 
of  January  3,  1903,  in  third  indorsement  thereon. 

A  detailed  survey  of  Elk  River  was  made  in  1898-99,  pursuant  to 
the  provisions  of  an  act  of  Congress  approved  Ma}^  4,  1898.  Final 
report  thereon  was  submitted  by  Mai.  Dan  C.  Kingman,  Corps  of 
Engineers,  June  10,  1899,  and  printed  in  House  Document  No.  87, 
Fifty-sixth  Congress,  first  session,  and  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  3077.  In  this  report  Major  King- 
man expressed  the  opinion  that  it  would  be  impossible  to  secure  navi- 
gation for  small  steamboats  as  far  up  as  Fayetteville  by  any  system 
of  open-channel  improvement,  and  that  the  improvement  coulcl  only 
be  effected  bv  the  use  of  locks  and  dams.  Of  these  fifteen  would  be 
required,  and  the  estimated  cost  was  placed  at  $882,855. 

In  a  preliminary  repoi-t  of  January  10,  1899,  on  this  survey 
(printed  \i\  H.  Doc.  No.  147,  55th  Cong.,  3d  sess.,  and  in  the  Annual 
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Report  of  the  Chief  of  Engineers  for  1899,  p.  2308)  Major  Eangman 
pre.s(»nted  an  estimate  of  l(>4,0(K)  for  the  removal  of  snags  and  other 
channel  obstructions  on  the  lower  35  miles  of  the  river,  together 
with  the  excavation  of  certain  rock  reefs  at  the  mouth.  This  amount 
was  appropriated  bv  the  river  and  harbor  act  approved  March  3,  1899, 
the  funds  expendecl,  and  at  the  end  of  the  ensuing  fiscal  year  it  was 
reported  that  navigation  was  possible  by  small  st^mboats  at  higher 
stages  of  the  river. 

As  a  result  of  the  present  investigation  Major  Knight  reports  Elk 
River,  to  !)e  not  worthv  of  improvement,  and  his  views  are  concurnHl 
in  ])y  the  division  engineer,  Col.  G.  J.  Lydecker,  Cori)s  of  Engineoris. 

For  the  reasons  given  in  its  report  the  Board  of  Engineers  expresses 
the  opinion  that  it  is  not  desimblo  that  the  proposed  improvement 
should  be  commenced  by  the  United  States,  and  in  this  opinion  I 
concur. 

Very  respectfull}",  your  obedient  servant, 

G.  L.  Gillespie, 
Bi^ig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  maj.  john  o.  1).  knight,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

ChattiuuxHja^  Tvnu.^  June '26^  1902. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
preliminary  examination  of  the  Elk  River,  Tennessee  and  Aialtania: 

1  have  made  this  preliminary  examination  wholly  by  examining  and 
studying  a  report,  with  maps  and  profile,  of  a  detailed  survey  of  i\\v 
Elk  River,  Tennessee  and  Alabama,  submitted  by  Maj.  Dan  C.  King- 
man, C'Orps  of  Engineers,  June  10,  181>0,  which  survey  was  mad(»  as 
required  hy  the  act  of  Congress  approved  May  4,  181>8. 

This  report,  with  index  map,  was  ]>rinted  in  House  Document  Nt». 
S7,  Fifty-sixth  Congress,  first  session,  and  again  without  Map  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  IIKM),  Part  5,  page  8077. 

Major  Kingman  express(Ml  the  opinion  that  it  would  l>e  nniK)ssil)h» 
to  secure  a  navigation  for  small  steain})oats  as  far  up  as  Fayettevillc 
by  any  system  of  open-channel  improv(»nient,  and  that  the  improv<»- 
ment  could  only  be  secured  by  the  use  of  locks  and  dams. 

Fifteen  locks  and  dams,  at  an  estimated  cost  of  §SS2,H55,  would  U» 
re(iuir(»d. 

I  concur  in  this  opinion,  but  consider  that  in  preparing  an  estimatf* 
of  cost  other  items  should  Ik*  included  })esi(les  snnply  the  bare  cost  of 
locks  and  dams. 

Of  the  \H)  miles  of  river  between  Fayetteville  and  the  Tennessee 
Riv(M'.  the  upper  M  miles  are  in  the  State  of  Tennessee.  On  this  sec- 
tion an^  ♦>  mills  and  dams,  7  road  bridges,  and  2  railroad  In'idges. 
Owners  of  the  mills  would  be  entitled  to  compensation  for  destruction 
or  diniinution  of  the  water  power  utilized;  and  the  partial  rebuilding 
of  road  and  railroad  bridges  to  provide  them  with  dniwspans  is  another 
element  of  the  indireit  cost  of  the  works  of  river  improvement. 
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I  Imvo  considi'ivd  thtMMiHt  toi*fiiintirf»ttiul  niilniH(U«  f«»rtlirM\  imlikv 
tin*  mwiht-  of  tli«*  mill  pmiMM'tir'*,  wouhl  mtuh*  ii  n*ttirn  of  iht*  fumU 
«»X|H  inir*!  ill  till'  i*iM'oi»Htnirtii»ii  of  liricljr«"»  only  iiflor  rrMHi  i*t  rtuirt** 
<»r  i  «»n*rn»— •,  if  tlii'ii. 

Having''  ill  iiiiiKL  tlh*ii«  llit*  nM  of  tlh*  iliipniV«*iiiriit  to  tin*  I'iiit«-«i 
*^t:ttio.  to  th«*  roiiiitirs  (if  (fil«*.*«  iiiiii  Ijiirolii«  iuhI  to  tlir  niiliou*!^  f<*r 
iii«Nlitii-:iti«>n  i»f  liriilp"'.  I  roii?»itlrr  tin*  rivrr  from  Fuyvltrx  ;llt' «i»i\\ii 

liof  wiittliy  of  illl|»ro\rliiriit. 

TlhTi*  in,  |io\i«>\«>r,  II -in*trli  of  tlio  rivrr  !.*»  iiiilt-«  lon^r.  In*Iii\\  nU  iiijll 
4l:iiii>*  :iii<l  Krid^M*-,  wiii«'li  .nhoiiM  In*  M*|iHnit4*ly  (*oii*»i«li'nMi. 

Hii  (|ii-«  MM*tioii  tlio  total  fnll  i^  Imt  17.4  f(N*t;  hut  lit  two  plai-*-*  t)i«' 
f:ill  uxmim*--!  iiikI  .'»  frri  |N'r  iiiili'.      With  tln»  low  ili'Mh:ir;:i' of  I**:* 

flll»i«     fiM-t    jHT  !M'ro||t|,    iinpr«»Vi*lll<*lit    of    lhrM»    |iliir«'s    hy    li-;:ul:iti<Mi 
Will  k^  Uolllil    Im»   ofviT\   <ioi|htflll    ••lU'<M»«»s.      To  oMM't'oliir   til*'  f:ill    hv 

l«N  k^  :iiiil  ilitiii<»  uouhl  rci|iiirt*  th«'  n»iiotriirtii»ii  «»f  two  M*t*««  tin*  «*<«ti* 
iiiati-il  iM^t  i»f  whirh.  taktMi  fiiuii  Major  Kin^iiiair.s  n-|n»rt.  i^  M :!.*».*» To. 

'I'lu'  U>tii'lil^  to  follow  th*'  iiiiprovi'iiiriit  <»f  thi^  Hhtut  MM-iimi  wniiM 
In'  till*  \\at«>r  tniii^|Hirtati(>ii  «>f  tiiiilN*r  ainl  rroii'*,  and  woiiM  imt  In* 
**iitti<-i<'iitly  ^M'«':it  to  jii<»tifv  th«' r^tiiimtiHl  t*o«.t.  rhm*fi»n'  I  ron^^ithT 
tlif  lowrr  ['»  inilr*.  of  thr  Kik  Hivrr  not  worths  of  iiii|irovi'nirnt. 

\U  ail  of  t'oii^'n*^'*  appiitvrd  Marrh  .'l,  \^W^  tin*  Mini  of  :64,imn»  wa^ 
appropriat«'d  for  tin*  paiiial  iiiipro\iMnrnt  of  thi<«  rivi*r«  and  wh<>  nppli«'d 
on  the  low  IT  .'m  mil*"*.  ti»  tho  n*liiovnl  of  •»iinkrii  h>^,  !^iia^<*«  an*!  ti^h- 
tnip  •laiii'*.  making'  a  t-iit  through  a  n*i*f  at  tin*  mouth  t»f  tin*  i'ivt*r, 
aifi  iHiiMiii;;  a  training  wall  to  iMintiin*  and  rrifiiltiti'  tin*  «*haniM*l  at  tin* 
I'litraini'. 

At  tlifi  ItwiMif  tin*  IImiiI  yi*ar«luiH*  :u»,  P.hhi,  Major  Kinsman  n*|Hirtf4i 
that  it  u:i-<  then  |M>H<.ihh*  tt>  navipiti*  tin*  rivi*r  with  Miiall  ««t«*amUiat'« 
at  iinH|rrat«*  '•lap***  of  tin*  riirr. 

'Vn  « «iiii  Itidc,  lia\  in^T  madt*  a  pn*limiimry  t*XHminiiti«»ii  of  tin*  KIk 
Ki\t*r.  Tt'iiin^^M't*  and  AlaUiiiia.  a**  nUtvi*  drtuthnl,  I  ron*<i«h*r  thi'«  ri\t*r 
t4i  \h'  tiiit  worth\  «if  improvt*m«*iit. 

Ni-ry  ri'-i^'ilfiilly,  .loilN  ti.  I).  Kmoiit. 

Hri^'.  <M'n.  <t.  L.  (iii.i»riK. 

f  '/o  •/"  / '  hh  i/ifit » r*,  f  \  S,  .  I . 
('I*lii'«>ii^h  till*  I>ivi«<ion  Kn^im*4*r.) 


F:r«t  iii<1>>»«rnii  111 
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KnoINKKK   OkKHK.   r.  S.   AlCMY,  Ck.NTRAI.    I>IVI"*ni\. 

4  't§ti'tftH*if*\    ffhif,  Jultj  7,    />'-* 

Ki>^|fti*«  tfiill\    f«»rwanli*tl  ti»  tin*  (1ii«*f  of  Kinrinr»*r'*,  TnitiMl  Matt*- 
Arin\  . 

I  t-dtniir  III  tin*  \i(*WHaiid  opinion  i*\pn*<«M*d  hy  Maji»r  Kniu'ht. 

Ornc'i:  t'liiii*  <ir  KMii\KKit-,  I'.  S.  Aicmi. 

!{•  «|M*«  tfiill\   r»'fi*rnil    in   thr    Ikmnl  of   Knvriin-«*i'<*   fur   Ki\i*r-  ami 
llaiU>r<«,  I  <inx|itiit«*d  h\  S|M*rial  t  >r«liT-.  No.  'Jl,  l|i*atl<(iiart«*r-  ('orp** 
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of  Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Third  Indorsement.] 

Board  op  Engineers  for  Rivers  and  Harbors, 

Washingtoji^  D.  C.^  January  3^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  A  mi  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  t6e 
within  report  of  Major  Knighton  the  preliminary  examination  of  Elk 
River,  Tennessee,  the  indorsement  of  the  division  engineer  upon  the 
same,  and  statements  submitted  by  interested  parties. 

In  the  opinion  of  the  Board  the  great  slope  of  this  section  of  river 
and  its  small  low-water  discharge  render  its  improvement  without 
locks  and  dams  impracticable.  Tne  cost  of  construction  of  locks  and 
dams,  when  compared  with  probable  benefits  to  commerce,  compels  the 
Board  to  believe  that  it  is  not  desirable  that  improvement  should  be 
commenced  by  the  United  States. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers ^ 

Senior  Member  Present. 


CC6. 


preliminary  examination  of  HIWASSEE  river,  TENNF.SSKR 
FROM  THE  MOUTH  OF  THE  OCOEE  RIVER  TO  THE  FERRY  AT 
HEAD  OF  JENKINS  ISLAND. 

[I*rinted  in  House  Doc.  No.  1H3,  Fifty-eighth  Congres-M,  second  session.] 

War  Department, 
Ofuce  OF  THE  Chief  of  Engineers, 

Washington^  Deoinhtr  i,  1903. 

Sir:  I  have  the  honor  to  su})mit  herewith  a  report,  dated  August  IJ^ 
11H12,  by  Maj.  John  (J.  I).  Knight,  Corps  of  Engineers,  on  prehniinary 
examination  of  Hiwassee  River,  Tennessee,  from  the  mouth  of  the 
Ocooe  Hivor  to  the  ferry  at  the  head  of  Jenkins  Ishmd,  made  in  eom- 
pliance  with  a  requirement  in  the  river  and  harbor  act  a])proved  Jum* 

In  the  opinion  of  Major  Knight,  concurred  in  by  the  division  engi- 
neer-, Coi.  (r.  J.  Lydecker,  C'orps  of  P^ngineers,  and  by  the  I^oanl  of 
Engineers  for  Rivers  and  Harbors,  which  lias  reviewcHl  this  re|M)rt 
und(M*  tlu*  ])rovisions  of  sections  3  and  14  of  the  above-mentioned  art, 
the  locality  is  not  worthy  of  improvement  by  the  General  (lovernment. 
1  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

(t.  L.  Gillespie, 
Brlfj,  Gen.^  Chief  of  Engineers^  i\  S.  Army. 
Hon.  Eluu'  Root, 
fSecrttary  of  War. 
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ICKI1>KT  fiK   MA.I.  JOHN    li.   I».    KNKSIIT,    cnUI^S  i»K    KMilNKKK.V 

K*Ncii\KKK  Okfuk.  I'mtki)  Siaik^  Aicmk 

/  7ll//^/ /**«•#/•/.    7' fin,,    A'n/'/^f    /.''.    H^'J. 

(iKNKKAi.:  I  liHVr  till'  hiiiinr  \n  ri>|N»rt  ii'o  ti>  till'  |irrliiiiiimi  \  i*\:iiiii- 
natinii  cif  tlu*  IliwiiNM*!'  ICixn-  frnin  ilii>  in«>utli  of  tin*  Omcr  KImt  to 
tlu*  ft'iTV  :it  li<-:iii  of  .li'iikiiis  I<<iiin«l. 

1  wii<4  cliurifi'ii  willi  tli«*(lutvof  in:Lkiii;5  tlii**  cxuiniiiatioii  li\  lf'it«*r 
fn>iii  thr  < 'liii'f  iif  Kii;riiHM'r«.,  I'nitiMl  Stall's  Afiiiy,  .Iiim*  I'.'i,  ItHfJ. 

TIh' rxiiniiiiatiiMi  wa^  diriM-tni  liv  tii«'  river  and  harlNir  ai-l  appriiy«-<i 

T\\v  riviT  ami  liarUir  :ii-t  of  Man-li  :»,  I^l»'.»,  aiitliori/i*«l  a  -iirvr\  of 
till'  Iii\va>'*f«*  Kivrr  from  it^  iiioiitli  to  tli«*  iiitHilli  of  tlit*  Hi- Uivn-. 

Tlh'  rr|Hirt  of  tlii^  Niir\i-\  wa-*  >iil>iiiittiMl  Spti'iiilHr  l:*..  ):•«'••.  hy 
Miij.  l)aii(\  KiiiL^iiiaii.  i  orpH  iif  Kn^inri'r>,  and  |uiMi**lird  in  IIohm* 
I><NMniii*nt  Ni».  77,  l-'iflx  ^ixlli  i 'on;rri>'i,  siM-tind  -i**i-ioii,  and  willpiiit 
lim|w.  at  |«i^'«'  -*.'.**•  if  till-  Annual  K(']Nii't  of  tlii'lMiirf  of  Knirint-fr- 
f«»r  I'.Hil. 

That  ollii'iT  n-|»oi-t'-  lliat  I  In*  ^ur\i-y  wa-  i*\1i-iidi'd  tit  Savaniiali  Koid. 
iiInivi*  llir  inoiitli  of  till- t  )ii»ri-  Ui\iT,  to  di-\i|ii|i  fill-  rliarai  li  r  iif  till* 
IIiua'»>i'i-  aliiiM'  ihr  jun«  liim. 

Tilt'  Ih'ad  of  .li-nkin**  Ul:iii<l  i^  a  fi-w  liunilp'd  fi'rt  aUiXf  Sivanirtli 
Ford,  \\  liirli.  ill  till  n.  i^  7  imli  «  :i)mi\  i-  iIm-  ninnili  i>f  tin*  i  IriN'i*. 

fliilv  "*.  \'***'J,  I  wnit  in  a  llaf  Imtl'iin  *»Uill.  diawiip'  aiNiiit  I  nr  .'i 
ini'lii"*.  fi<ini  :t  |Hiiiii  mImhiI  *_'  inili"*  afio\i' dou  n  In  .S:i\:iiiii:i)i  l-'oid. 

Till"  l\\«»  nun  |i:iil«II:n'j  'Mh-  at  Imw.  ||ii»  nlhrr  at  ^tiTii  inanaL'i'd  lo 
j^n-l  ilii*  ^,»ill  l•^l■|■  ^lii'.il-  :iUi\i'  (III'  loid. 

\l  till'  lii-a-l  of  .!•  iikin^  Klan>l  tin*  i  i\ri  dividi'<*  into  tlirri*  I'lianm-U 
tin-  lift  \\:i- « <*n-i  !•  I  ■- 1  llir  main  •  liannt-l.  luit  ua^  ol»**li'nrli->i  ^\  a  Icir 
at  il'«  Iniid;  till-  ri-jlil  •  iiaiinrl  \\a^  takrii.  and  foiiiiii  oli-.ti  ui-lfi  )i\  a 
liar  at  it^  fi<i*t.  |>ai(l\  nx  •-!  ;/iii\\  n  with  ^Ma^^:  a  lliiid  "•mall  rhainnl 
i-niiiiiMt- ill.  M- t  wii,  |i  a\  Jul:  lh«'  ii-jhl  i  iiannrl  a  ^hoii  dl'-'lani-i-  Im-Ihu  thi* 
ln»ad.  rill* '•Lifl  I  u'^ii -1  a^  Wf  ili-^i  i-iiiiiMi  ihi'  rii^ht  ihannid.  Ni-illuT 
I'huiitii  1  i«  laiL'''  i-iMiii'jii  l"i  Mm-  (i.iii«)hii  lation  nf  fn-i^ht.  aii>I  i  liuM  i>nl\ 
In*  iiiadi*  ^li  li\  I  \t«n-i\  •■  dii  •{•jiiij/  an>l  iriiio\al  of  tow  hrad"*.  w  liii-h  tin* 
roiii^riif  till*  rivi'i  inli«ati-<*  wiiiiM  imt  )»i*  of  |NTtiianiMit  rtfi'rt. 

Till'  fall  fiMiii  thr  lii'ail  iif  .Iriikiii^  Inland  toSu\uiiiiah  Ford   i«  i-*»li 
lliatrd  at  al^Mil    1  '^  iii«  ||i-^. 

Fi'iiiii  >a\  aim. ill  l-fi'l  tx  lln'  {mhiJ  in  w  hiiji  tin*  i  >•  im'i-  i{i\  ir  i-miilii-^. 
II  iii<(an<  •-  of  ft  iiidi'-.  tin-  lliwa^^i-*-  lalU  l^.ii  fi-i*|.  and  at  mii*  )Hiiiit  **i 
i\i\-  <*ti  timi  falU  1".«>'J  t*  •-(  :n  a  •l:-(anrr  of  alNMil  'J  iiiih'«*.  altaiiiiii;:  a 
iimximiim  rai«-  In  i«-  i*f  (.'•  ffi-i  i.i  {\\r  iiiili*. 

Fl^'III    till"    "ll^i  liiPJi-    ii't-rl  \«'i|    No\  i'IiiUt  ."'•.    1  *»'.*'.•.  till*  I'Xt  I  rinr  low - 

wati-r  di-i  hai'L'*'  «it  I-h-  iri\\a->**i-i*  alMi\i>  tin*  month  id  tlH'OiiH-r  wa^ 
foin|Mi(i>il  til  Im-  .i'.'..  .  lifiii-  ft  I't  |N  r  oi-iniitl:  ImiI  nl  lln*  liiiii'  "d  m\ 
i*xamMiali<*n  it  wa^  ■liniKtli"*-  i-\i-ii  1«^^.  a^  thi'  ri\r!'  wa^  -a:d  !■•  In* 
aUiiit  -J  ill!  hi  N  liiwi!  than  tin*  pii-x  ^••u^h   iMtnl  |«iw   watn  -la;^'r. 

I  III'  ji'a-l  •ii|ilh'*  at  till*  ^hi»al«  and  lapids  U'twi'i'ii  >a\aiinah  Foiil 
and  Ihf  iiii'iith  lif  llif  t  >• •  wi-ri-  1.  l.i'..  1.7,  *J.**. and  I.*^  fii-t. 

In  ill*  ii'lHiit  of  Npti  niiNi  l;:.  l!«io.  Major  Kin;^Mnaii  -tatid  lliat  tin- 
9»  liiih  •>  Mt  ilif  lliwa^-t-i*  Ki\i'i.  a)N>\i-  tin*  mouth  of  ihi*  (KtNi-.  'ii-i  imt 
M*i<iii  uii:tii\   iif  impiiiM-nii'iit  at  liial  tiiiir. 

i'lTtamli   tin*  oh-tiui  tioii"*  h«Mi- •  an  oiil\  In*  o\i'rroiii«'  ii\   lork«  an  I 

LM.    VAH l.il 
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dams.     By  their  aid,  and  after  dredging  and  dry  cutting,  boats  might 
go  6  or  6  miles  above  Savannah  Fora. 

Above  this  point  a  personal  inspection  of  the  river  for  about  25  miles 
has  convinced^me  that  it  is  not  navigable  even  for  rafts. 

From  the  Ocoee  down,  the  present  project  contemplates  a  channel 
40  feet  wide  and  2  feet  deep  at  low  water.  Boats  using  this  channel 
at  that  staj?e  should  not  draw  more  than  18  inches. 

Above  Savannah  Ford,  the  direct  benefits  attending  improvement 
would  be  to  afford  a  water  transportation  route  for  moving  the  output 
of  sandstone  and  quartzite  quarries  by  very  light-draft  l)oats;  the  indi- 
rect benefits  might  be  a  reduction  of  railroad  mtes  on  tliis  material. 

There  are  deposits  of  iron  ore  at  varying  distances  from  the  banks 
of  the  Hiwassee,  but  I  doubt  if  the  water  transportation  furnished, 
were  the  river  improved  as  above,  would  justify  tne  ore  following  the 
river  route. 

My  conclusion  is  that  the  Hiwassee  River  from  tlic  mouth  of  the 
Ocoee  to  the  head  of  Jenkins  Island  is  not  worthy  of  improvement. 
Very  respectfully, 

John  G.  D.  Knkiht, 
Major ^  Corps  of  Emjinasrs. 
Brig.  Gren.  G.  L.  Ghxesfie, 

Chief  of  Engineers^  V.  S.  A. 
(Through  the  Division  Engineer.) 


[Flnt  liidoniomeiit.l 

Engineer  Office,  U.  S.  Army,  CENTRAii  Division, 

Clnchmati^  Ohio^  AugiUft  20^  liK>2, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Armj'. 

I  concur  in  the  conclusions  expressed  by  Major  Knight,  that  the 
section  of  river  referred  to  in  his  report  is  not  worthy  of  iiiiprovement 
by  the  United  States. 

(i.  J.   LvDKrKEU, 

Cohnul^  inrps  tf  Ent/inti rs^ 
Dir!nl(ni  Eutjhio  i\  Cmfnil  I>irisin)i, 

[Second  indorKctnent.] 

Office  Chief  of  Enchnekks.  V,  S.  Ahmv. 

Angtisf  ,.v;,  irnt*, 

RespectfulW  referred  to  the  Board  of  Engineers  for  Kivcr-^  and 
Harbors,  constituted  by  Special  Orders,  No.  :i4,  Ilead(juart<'r«^,  Corp-- 
of  Engineers,  current  series,  for  consideration  and  recoinniduhitiou, 
as  required  by  section  3  of  the  act  of  June  18,  11K)2. 

A.  Mackenzie, 

Act  hut  Chitf  nf  Kiyilm  *  rs, 

(Third  indonH>mcnt.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Respectfully  returned  to  the  Chief  of  Fingineers,  Tnitcd  States  Army. 

The  Board  of  Engineers  for  Rivers  andllarhors  has  considnod  tlu' 

within  report  of  Aiajor  Knight  on  the  preliminary  examination  of 
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Hiwassee  River,  Tennessee,  the  indorsement  of  the  division  engineer 
upon  the  same,  and  statements  submitted  by  interested  parties. 

In  the  opinion  of  the  Board  the  slope  of  this  section  of  river  is  so 
great  as  to  render  open-channel  improvement  impracticable,  and  the 
probable  benefits  to  commerce  are  not  suflScient  to  warrant  the  con- 
struction of  locks  and  dams.  The  Board  is  therefore  compelled  to 
believe  that  it  is  not  desirable  that  the  United  States  should  commence 
this  improvement. 
For  the  Board: 

H.  F.  Hodges, 
Majm'^  Corps  of  Engmeers^ 

Senior  Memb^  Present. 
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[The  references  in  roman  are  to  part  and  those  in  arabic  to  page.    The  letter  "  S "  indicates  the 

supplement.] 

A. 

Aberdeen,  Wash. ,  bridge  of  city  of i,  716 

Academy  Creek,  Ga.  (see  Brunswick  Harbor) i,  274;  ii,  1669 

Acoaksett  River,  Mass.,  bridge  at  Westport  Point i,  718 

Acts  of  Fifty-eighth  Congress,   secona  session,  affecting  Corps  of  Engi- 
neers   IV,  4223, 4314 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor i,  74, 911 

Adams  Creek,  N.  C,  examination  and  survey  for  wAterway  via i,  227;  ii,  1387 

Agate  Bay,  Minn. ,  improvement  of  harbor i,  504;  iii,  2746 

Ahnapee  ( Algoma)  Harbor,  Wis.,  improvement  of i^  523;  in,  2822 

Alabama  River,  Ala. : 

Bridge  near  Montgomery i,  716 

Examination  of 1,316,318,322 

Improvement  of i,  316;  ii,  1782 

Alameda,  Cal.: 

Bridge  across  San  Leandro  Bay i,  713 

Improvement  of  Oakland  Harbor i,  640;  in,  3409 

Alamitos  Bay,  Cal.,  bridges  across i,  718 

Alaska: 

Examination  and  survey  of  Wrangell  Narrows i,  704;  iv,  3656 

Survey  for  wagon  road  and  military  trail i,  744;  iv,  4217 

Ibany ,  N .  Y. ,  removal  of  wreck  in  Hudson  River i,  126, 1054 

Albany,  Oreg. : 

Examination  of  Willamette  River  opposite i,  686;  in,  3564 

Improvement  of  Willamette  Riv^r  above  Portland i,  672;  in,  3526 

Revised  project,  with  estimate  of  cost,  for  improvement  of  Willamette 

River  above  Portland i,  673;  in,  3529 

Albany   fiats.  Soda  Lake,  La.,   examination  for  dam   below  {see  Cypress 

Bayou) i,398;  n,2076 

Albemarle  and  Chesapeake  Canal,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  n,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

Albemarle  Sound,  N.  C. : 

Examination  and  survey  for  waterway  from  Norfolk,  Va.,  to  Beaufort 

Inlet,  N.  C,  via i,  227;  n,  1387 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound  .  i,  224;  n,  1376 
Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River,  i,  223;  n,  1374 
Alexandria  Harbor,  Va.,  examination  of  Hunting  Creek  and  across  Potomac 

River  to  Maryland 1,217,1342 

Al^oma  (Ahnapee)  Harbor,  Wis.,  improvement  of i,  523;  in,  2822 

Alice  (barge) ,  removal  of  wreck  of i,  156, 1201 

Allegheny  River,  Pa.: 

Bridge  at  Franklin i,  720 

Construction  of  locks  and  dams i,  467;  in,  2522 

Improvement  by  open-channel  work i,  469;  in,  2528 

Improvement  of  Pittsburg  Harbor i,  461 ;  in,  2510 

Operating  and  care  of  Herr  Island  dam i,  468;  in,  2526 

Alligator  River,  N.  C,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Allouez  Bay,  Wis.  (a^eDuluth  Harbor) i,506;  in,  2747 

Alloway  Creek,  N.  J.,  improvement  of i,  161,1233 

Alpena  Harbor,  Mich.,  improvement  of i,  572;  in,  3073 

Altamaha  River,  Ga.,  improvement  of i|270;  n,  1664 

Alviso  Harbor,  Cal.: 

Bridges  across  Warm  Springs  and  Coyote  creeks i,  714 

Improvement  of i,  637;  in,  3406 
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Ambrose  chanDel,  New  York  Harbor,  N.  Y.,  improvement  of,  including 

drwlge  conetruction 1,127,1113,1208 

Amerit-an  Patriot  (8i:hooner),  removal  of  wreck  of 1,217,1341 

Amite  Hiver,  La.,  improvement  of 1, 366;  ii,  1907 

Amy  Dora  (steamer),  removal  of  wreck  of i,  193, 1274 

Auacostia  Kiver,  D.  C,: 

Construction  of  railroati  bridge  Heroes i,  714 

Harbor  lines i,  709, 1351 

Improvempnt  of , 1,197,1310 

Survev  of  United  Slates  land  within  flats  of i,  19 

Anaheiiu  Inlt't,  Cal.,  bridge  across i,  718 

Anclote  Biver,  Fla.,  improvement  of 1,295,297;  ii,  1707, 1709 

Andrews,  (irace  (sthooiier),  removal  of  wreck  of J,321;  ii,  179:1 

Andura  (Nandua)  Creek,  Va..  improvement  of 1,204, 131» 

Anna  (bark),  rvmoval  of  wreck  of 1,244;  ii,  1505 

Annapolis,  Md.,  removal  of  wreck  in  Severn  Biver 1,193,1273 

Ann,  Cape,  Mass. : 

CuDstruetion  of  harbor  of  refuge 1,43,835 

Improvement  of  Hockport  Harbor i,  45, 836 

,  Apalachioola  Bay  and  River,  Fla. : 

Improvement  of  bay 1,303;  ii,  17G4 

Improvement  of  river,  including  tlie  Cut-ofl i,3D5;  u,  17ti6 

Removal  of  wreck  at  Apalachicola 1,321;  ii,  1792 

Appomattox  River,  Va.,  improvement  of 1,222;  ii,  1371 

Appoquinimink  River,  Del.,  improvement  of ',168, 1240 

Appropriations: 

Fortilifations 1,6,11,12 

Rivers  and  harl>ors . , t,  17 

Aqneduct  Bridge,  Wash! njrton,  D.  C,  repair  of i,  ?23;  it,  3877 

Aqueduct,  Wasliington,  D.  C.     See  Wasbinj^n. 
Aquia  Creek,  Va. : 

Construotion  of  bridge i,  716 

Improvement  of 1,205,1320 

Arabella  (schooner),  removal  of  wreck  of 1,125,1052 

Aransas  ]*afls,  Tex.,  improvement  of i,379;  ii,2007 

Aransas  I'ass  Harbor  Comi>any  (£«£  Aransas  Pass) 1,379;  ii,2007 

Arcadia  Harbor,  Mich.,  survey  of i,570;  m,  3037 

Areata,  Cal.  (w«Humlx>ldtHarlx)r) 1,649;  in,  3422 

Arch  rock   San  Francisco  Harbor,  Cal.,  removal  of i,640;  Ui,3i06 

Arkansas  River: 

Ganging  (see  Mississippi  RiverCommisaon) l.i'O?;  8., 7,63 

Improvement  of i,398;  ii,20» 

Armament.    See  Fortifioatloiie. 

Armv  War  Coll^:e,  Washington,  D.  C: 

Kreclion  of  buildings  for 1,740;  iv,  3866, 418.1 

Stfttne  of  Frederick  the  Great  in  grounds  of 1,742;  iv,  4199 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Improvement  of 1,136,1135 

Remoi'al  of  wrecks  at  Sewaren  and  Carteret,  N.  J 1,148, 1157,1158 

Stone  monuments  to  mark  harbor  lines  .,  — 


Arthur  l.«ke,  La.  (s«  Mermentau  River) '.S57;  it,  1909 

Artillery  Torpedo  Board i,  10 

Ashepoo  River,  B.  C,  waterway  via i,259;  n,I563 

Ashland,  Kv. ; 

Bridge  across  Ohio  River  to  Ironton,  Ohio : i,7U 

Harbor  lines  in  Ohio  River  to  Hanging  Eock, Ohio 1,709;  ni,2487 

Improvement  of  Ohio  River i,4Sl;  111,2409 

Ashland  and  Ironton  Bridge  Company,  bridge  of i,  711 

Ashland  Harlwr,  Wig.,  improvement  of 1,609;  111,2763 

Ashlcv  River,  S.  C,  removal  of  wreck i,26i;  Jl,15ffi 

Ashtabula  County,  Ohio,  bridge  of .       :;,  723 

Ashtabula  Harbor  and  River,  Ohio: 

t'ounty  bridge  obstructing  navi^tion 1,72S 

Improvenient  of  harbor,  mcludmg  dredge  constmcUon....  i,6M,120B;  ni,S198 

Aasawaman  Bay,  Del.,  waterway  via 1,175,1247 

Assistants: 

Civilian,  to  engineer  officers ...,. i,  17 

On  duty  in  Office  of  the  Chief  of  Engineers i,7« 
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Astoria,  Orec.: 

Harbor  lines  in  Columbia  River i,  709;  iii,  3577 

Improvement  of  Colombia  River  below  Tongue  Point, i,  678;  iii,  3643 

Atchafalaya  Basin  levee  board  of    Ix)ui8iana,   lock  and  dam  in  Bayou 

Lafourche i,  709 

Atchafalaj^a  River,  La. : 

Gauging  {see  Mississippi  River  Commission) i,  707;  S.,  7, 63 

Rectification  of  mouth  by  Mississippi  River  Commission i,  707;  S.,  3, 18, 251 

Atchison,  Topeka  and  Santa  Fe  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

Bridge  of,  across  Illinois  River i,  722 

Atlantic  County,  N.  J .,  bridge  of i,  720 

Atlantic   (South)    States,  removal   of  water  hyacinths   from   Florida  wa- 
ters   1,299;  11,1712 

Attorney-General,  reports  by: 

On  modification  of  bridges  impeding  navigation  of  Ohio  River  . . .  i,  19;  iii,  2433 

On  title  to  lands  embraced  within  fiats  of  Anacostia  River,  D.  C i,  19 

On  title  for  use  of  water  at  Willamette  Falls,  Willamette  River,  Oreg. .       i,  674 

Augusta,  Ga. : 

Bridges  (4)  obstructing  Savannah  River  at i,  720 

Improvement  of  Savannah  River  above i,  267;  ii,  1650 

Improvement  of  Savannah  River  below i,  265;  ir,  1648 

Aux  Bees  Scies  Lake,  Mich,  {see  Frankfort  Harbor) i,  566;  iii,  3028 

Avondale,  N.  J.,  bridge  across  Passaic  River i,  717 

Avoyelles  Parish,  La.,  bridge  of i,  713 

Back  Bay  of  Biloxi,  Miss.  («^e  Biloxi  Harbor) i,  337;  ii,  1833 

Back  Cove,  Portland,  Me.  {see  Portland) i,  32, 791 

Back  Creek,  Md. ,  removal  of  sunken  piles,  rafts,  etc i,  193, 1274 

Back  River,  Mass.     See  Weymouth  River. 

Bad  River,  Mich.,  improvement  of if  574;  iii,  3074 

Bagaduce  River,  Me. ,  improvement  of : i,  24, 782 

Bald  win  Harbor  and  River,  N.  Y. ,  bridge  obstructing  navigation i,  723 

Ballard,  Wash,  {see  Puget  Sound-Lake  Washington  waterway) i,  6%;  iv,  3611 

Baltimore  Harbor,  Md. : 

Defenses  of i,  5, 10 

Examination  of  channel  from  Brewerton  channel  to  Sparrow  Point  .  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  at  Spring  Garden i,  181, 1256 

Improvement  of  channel  to i,  1 78, 1252 

Improvement  of  channel  to  Curtis  Bay i,  180, 1255 

Bangor  Harbor,  Me.  {see  Penobscot  River) i,  25,  783 

Bar  liar bor.  Me.: 

Construction  of  breakwater , i,  21, 780 

Defenses  of  Frenchman  Bay i,5 

Bar  Lake,  Mich. ,  survey  of  Arcadia  Harbor i,  570;  in,  3037 

Barques,  Pointe  aux,  Mich.,  examination  at,  for  harbor  of  refuge  . . .  i,  581 ;  in,  3088 
Barra(;ks,  Washington,  D.  C.    See  Washington  Barracks. 

Barren  River,  Ky. ,  operating  and  care  of  lock  and  dam i,  498;  ni,  2679 

Bartholomew  Bayou,  La.  and  Ark. ,  improvement  of i,  389;  ii,  2043, 2044 

Batan  Island,  in  the  Philippines,  coal  mining  on iv,  3870 

Battalion  of  Engineers 1,12,13,751,754,758 

Batteries,    gun    and    mortar,    including    report    upon    test  of    blast  me- 
ters    1,5,11,12;  rv,3739 

Batterv,  the.  New  York,  N.  Y. : 

Harbor  lines  in  North  (Hudson)  River 1,709,1127 

Removal  of  reef  in  North  (Hudson)  River,  off  Pier  A i,  129, 1113 

Bay  Ridge  channel.  New  York  Harbor,  N.  Y. : 

Improvement  of i,  130, 1118 

Removal  of  wrecks 1,134,1126,1127   ' 

Bayside  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

Bear  Creek,  Md.,  examination  of  channel  in  Patapsco  River  from  main  chan- 
nel to  mouth  of 1, 194, 1284 

Beardstown,  111.,  bridges  obstructing  Illinois  River  at i,  722 

Beaufort  Harbor,  N.  C. : 

Improvement  of i,  236;  ii,  14^^ 

Improvement  of  waterway  to  Newbem i,  235;  ii,  ^ 
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Beaufort  Harbor,  N.  C— Continued. 

Improvement  of  waterway  to  New  River ii237;  ii,  1488 

Removal  of  wreck i,241;  11,154% 

Beaufort  Harbor  and  River,  B.  C: 

Defenses  of  Port  Royal  Sound i,  5 

Examination  of  Port  Royal  bar i,262;  ii,  1609 

Examination  o(  river  from  mouth  to  Beaufort  .i 1.261;  it,  1565 

Improvement  of  river i,260j  ii,  1563 

Improvement  of  waterway  to  Charleaton,  8.  C i,  25fl;  if,  1563 

Improvement  of  waterway  to  Savannah(M«  Savannah  Harbor)  . .  i,  262;  ii,  1639 
Beanfort  Inlet,  N.  C,  examination  and  survey  for  waterway  to  Norfolk, 

Va 1,227;  ii,  1387 

Beaumont,  Misa.,  bridge  acroB§  Leaf  River i,  714 

Beaver  River,  Pa.,  examination  up  to  Beaverfalle  Borough 1.470;  ni,  2529 

Bellaire,  Ohio: 

Bridge  acroea  Ohio  River i,  712 

Improvement  of  Ohio  Eiver i,  451 ;  in,  2406 

Bellaire,  Benwood  and  Wheeling  Bridge  Company,  bridge  of i,  712 

Belle  River,  Mich.,  improvenient  of i,579;  in,  3086 

Bellingliam  Bay  and  Harbor,  Wash.: 

City  bridge  acroM  I  and  J  street  waterway i,  716 

Improvement  of  New  Whatcom  Harbor i,  700;  iv,  3S19 

Belvedere  Harbor,  Cal.,  examination  of i.6M;  iii,  3424 

Bennett,  Stephen  (schooner),  removal  of  wreck  of i,  34, 792 

Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor .'...  i,547;  iii,  2976 

Benton  Harbor  Cano], Mich,  (see  St.  Joseph  Barbor) i,M7;  iii,2976 

Benwood,  W.  Va.: 

Bridge  across  Ohio  River i,712 

Improvement  of  Ohio  River i,451;  iii,240» 

Bergen  County,  N.  J.: 

Bridge  of,  across  PaBsaie  River  at  Avondale i,  717 

Bridge  ol,  across  Passaic  River  at  Passaic i,  716 

Beverly  Harbor,  Mass.,  iiijprovement  of 1,48,845 

BigAssawaman  Bay,  Del,  waterway  via 1,175,1247 

Big  Barren  River,  Ky.,  operating  and  care  of  lock  and  dam 1,498;  iii,  2679 

Big  Black  River,  Mies.,  examination  from  mouth  to  Illinois  Central  Railroad 

Bridge 1, 397;  1 1, 2072 

Big  Hatcliie  (Hatcfaee)  River,  Tenn.: 

Bridge  in  lAuderdale  County i,  715 

Examination  from  mouth  to  Rialto i.  4*3;  ii,  2348 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near..' i,  451;  iii,  2406 

Big  Kanawha  River,  W.  Va.: 

ExaniinKlionandsuney  from  Lock  2  to  the  falls i,476;  iii,2587 

Improvement  of Ji475;  in,  2575 

Operating  and  care  of  locks  and  dams ii475;  lit,  2577 

Big  Randy  River,  W.  Va.  and  Ky.: 

Bridge  across  Tug  Fork  near  Matewan,  W.  Va i,  712 

Bridge  across  Tug  Pork  between  Mingo  County,  W.  Va.,  and  Pike 

County,  Ky 1, 712 

Bridge  across  Tii)5  Fork  at  Vulcan,  W,  Va i,712 

Improvement  of,  including  Tug  and  Levisa  forks 1.479;  iii,  2636 

0|)eratinK  and  care  of  lock  and  dam i,  481 ;  iii,  2643 

Big  Sarasota  Bay,  Fla.,  improvement  of i,  292;  ii,  1702 

Big  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,  431;  ii,  230O 

Big  Slone  I^ke,  Minn.,  final  report  on  survey i,430;  ii,2260 

Big  Sunflower  River,  Miss.,  improvement  of i,  394;  ii,  2061, 2063 

Biloxi  Harbor,  MiBe.: 

Examination  of  channel  to  Ship  Island  Harbor i,343;  ii,  1847 

Improvement  of i, 337;  ii,  1833 

Biscayne  Bay,  Fla.,  improvement  of 1,286;  11,1695 

Bishop  (tuglxiat),  removal  of  wreck  of i|321;  ii,  1792 

Bismarck  Harlwr,  N.  Dak.  («ce  Missouri  River) i.,431;  ii,  2300 

Blackberry,  Kentucky  and  West  Virginia  Coal  and  Coke  Company,  bridge 

of 1,712 

Black  I.ake,  Mich.,  improvement  of  Holland  Harbor i,553;  ui,2»S9 

Black  liiver.  Ark.  and  Mo.,  improvement  of 1,406;  ii,  2111 

Black  River,  La.,  improvement  of i|387;  ii,ZM9 
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Black  River,  Mich. : 

Improvement  at  mouth i,  576;  in,  3081 

Improvement  at  Port  Huron i,  578;  in,  3084 

Black  River,  N.  C,  improvement  of i,  240;  n,  1492 

Black  River,  Ohio: 

Improvement  of  Lorain  Harbor i,  598;  in,  3168 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Black  River,  S.  C,  examination  from  mooth  to  Kingstree i,  261;  ii,  1570 

Black  Rock  Harbor,  Conn,  {see  Bridgeport  Harbor) i,  99, 985 

Blac-k  Rock  Harbor,  N.  Y.; 

Examination  and  survey  around  rapids  and  shoals  at  head  of  Niagara 

River i,617;  iii,3271 

Improvement  of  Buffalo  entrance i,  615;  in,  3267 

Improvement  of  Lake  Erie  entrance i>614;  in,  3264 

Black  VVarrior  River,  Ala. : 

Improvement  above  Tuscaloosa i,  326;  ii,  1812 

Improvement  below  Tuscaloosa i,  325;  ii,  1813 

Operating  and  care  of  locks  and  dams i,  332;  n,  1822 

Survey  for  location  of  Locks  5  and  6(14  and  15) - i,  343;  ii,  1840 

Blackwater  Bay,  Fla.,  examination  of i,  322;  n,  1792 

Black  water  Creek,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Blackwater  River,  Fla. ,  examination  of i,  322;  n,  1792 

Blast  meters,  test  of iv,  3739 

Block  Island,  R.  I. : 

Construction  of  harbor  of  refuge i,  83, 925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87, 949 

Improvement  of  Great  Salt  Pond * i,  85, 927 

liemoval  of  wrecks  off  Southeast  light  and  Southwest  Point i,  86, 930 

Blood  River,  La.  («<?6  Tick f aw  River) i,355;  ii,  1906 

Blossom  rock,  San  Francisco  Harbor,  Cal. ,  removal  of i,  640;  in,  3408 

Boards  (see  also  Commissions): 

Artillery  Torpedo  Board i,  10 

Of  Engineers  for  Rivers  and  Harbors  (see  also  Committee,  etc.) .  i,  704;  iv,  3671 

On  Fortifications  or  other  Defenses  ( Endicott  Board ) i,  6 

Of  Ordnance  and  Fortification i,  5 

The  Board  of  Engineers i,  4, 749 

Boat  railway,  Columbia  River,  Oreg.  and  Wash i,  666;  in,  3473 

Boat^: 

See  also  Dre<lge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steamers  on  certain  streams i,  710 

Bceuf  Bayou,  or  River,  La.  and  Ark.: 

Bridge  in  I^fourche  Parish,  La i,  717 

Improvement  of i,389;  n,  2043,2044 

Bogart,  S.  B.  (schooner),  removal  of  wreck  of i,  125, 1052 

Bogue  Chitto,  La.,  improvement  of i,  354;  ii,  1904 

Bogue  Falia,  La.,  improvement  of i,  355;  n,  1905 

Bogue  Sound,  N.  C,  improvement  of  waterway  via i,  237;  n,  1488 

Boston  Harbor,  Mass.: 

Defenses  of,  including  report  on  damp-proofing i»  5, 9;  iv,  3711 

Harbor  lines  in  Charles  River 1,709,899 

Improvement  of i>  ^3, 850 

Bowie  Lumber  Company,  bridge  of i,  717 

Branchport,  N.  J.,  examination  and  survey  of  Shrewsbur)^  River  up  to i,  149, 1162 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor. .  i,  166, 1237 
Branford  Harbor,  Conn.: 

Bridge  across  East 'Haven  River i,  721 

Improvement  of >>  93, 976 

Brazos  River,  Tex.: 

I mprovement  between  Richmond  and  Old  Washington i,  377;  ii,  2004 

Improvement  between  Velasco  and  Richmond i,  373, 376;  n,  1999, 2003 

Improvement  of  mouth i,  377;  ii,  2006 

Brazos  River  Channel  and  Dock  Company  {see  Brazos  River) i,  377;  ii,  2006 

Brazos  Santiago  Harbor,  Tex.,  improvement  of i,  380;  ii,  2010 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineering 
history  of iv,381& 


Breton  Bay,  Md.,  iinprovciiient  of i,  199, 1313 

Bridge  Crwk  Landing,  Va.,  wharf  and  monument «,  731;  iv,  3900, 3967 


Bridtteport,  Conn.,  imnrovcmpnt  of  liarbor i,  99, 9fi5 

Brid^port,  N.  J.,  bridge  across  KacL-oon  Creek i,  714 

BridBttf: 

Alteration  of,  obntnictiiig  navigation i,  720 

Aqueduct  Bridee,  Waeliington,  D.  C,  repair  of i,  723;  iv,  3877 

Construction  of,  acroBB  navigable  waterB 1,711, 713 

Highway  bridge,  Wasliington,  D.  C,  to  replace  Long  Bridge i|724;  iv,387t) 

Ohio  Kiver,  impeding  navigation J,  Ifl;  iii,2433 

Ku lee  governing  opening  of  draws , i,  710 

Sakonnet  Kiver,  K.  L,  alteration  of  Stone  Bridge i,  76,914 

Yellowstone  Kational  I*ark,  conetru(.-(ion,etG.,  of i> '37;  it,  4171 

Broad  Creek  Kiver,  Del.,  improvement  of -. 1,192,1272 

Broad  8ound,  Boston  Harbor,  Masi«.,  improvement  of 1,53,650 

Bronx  Kills,  HarlPtn  Kiver,  N.  Y.,  exaniinativn  of i,  127, 1004 

Bronx  Kiver,  N.  Y.: 

Improvement  of i.  Ill,  lOl'i 

Kemoval  of  wrecks i,  125, 126, 1052,  laW 

Brooklyn,  N.  Y.     See  Kew  York  Harbor. 

Bruwns  Creek,  N.  Y.,  improvement  of 1,119,1035 

Bmnawick  Harbor,  tJa.,  improvement  of i,  274;  ji,  llte9 

Bninswick  River,  N.  C.  (are  Cape  Fear  River) i,242;  ii,1495 

Buckhannon  and  Northern  Railroad  Company: 

Briilge  of,  acrosa  Monongahela  River,  W.  Va i,  712 

Briilgeof,  acrius  T}'garta  Valley  River,  W,  Va i,7I6 

Bridge  of,  acrof*  West  lork  River,  W.  Va 1,716 

Bm;kingliani,  Fla.,  bridge  across  Orange  River i,  716 

BncksiHirt  Harbor,  Me.,  improvement  of i,  27,  784 

Budd  Inlet,  Wash.  (««  Oljinpia  Harbor) i.mi;  iv,3S07 

Buffalo  Bayou,  Tex.: 

Uridge  at  Houston i,  71!t 

Improvement  of i,  370;  ii,  1983 

Bu&alo,  N.  Y.,  engineering  district,  pictcrial  history  o[  breakwater  con- 
st ruit  ion  in iv,,'»13 

Buffalo  liarbor,  N.  Y. : 

Kxamination  and  survey  of  Black  Rock  Harbor  around  rapida  and  (ihoals 

at  heuilof  Nii^nira  River i,  617;  in,  3271 

Kxamination  and  survey  of  Krie  Basin 1,818;  iii,32i>l 

Harbor  lines  at  Stony  J'oint i,  709;  iii,33l6 

Improvement  of ii*12;  lii,  3253 

Improvement  of  Buffalo  cntrani«  to  Krie  Basin  and  Black  Rock  Har- 
bor   i,«l5;  rir,3»7 

Improvement  of  cliuniiclH  in  waters  connecting  Great  Lakes i,581;  iii,  3092 

Improvement  of  I^kc  Krie  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1,614;  111,3264 

Buildings: 

Army     War     College,     including     report     on     construction     meth- 
ods    1,740;  iv,3866,4I83 

Engineer  Hchool  of   Application,  including   report  on   construction 

metbo.ia 1,741;  iv,3866,41f43 

<iovi'rninciit  Printing  Ofn<K!,  Washington,  D.  C,  new  boilding,  including 

report  on  construction  methods,  etc it739;  iv,  3619,4179 

Oovemiuent  Printing  Ottice,  Washington,  D.  C,  old  building...  i,740;  iv,4180 

Public,  District  of  Columbia i,730;  iv.SeOO 

Bulkhead  liii«%     See  Harbor  tines. 

Burliiigtiin  ('nunty,  N.  J.,  bridj^of ,       i,  714 

Bnrliii^tiin  IJarbiir,  Vt.,  improvement  ol 1,65,865 

Burnite,  Jas.  K.  (scli(«>ner),  removal  of  wreck  of I,  I7t^l24l) 

Buriisidf,  Kv.; 

Bridge  acrot^e  Poiilh  Fork,  Cumberland  River i,714 

Improvement  of  Cumberland  River  above  Naehville i,440;  n,2343 

Burr  Creek,  Conn,  (nee  Bridgeport) 1,100,985 

Bnltermilk  channel,  New  York  Harbor,  N,  Y.,  improvMneut  of 1,131,  1121 

BuK/ards  Biiy,  Ma-«.,examinalinn  and  survey  ol  Weepecket  rock.. i,K7,M5 

Byram  River,  N.  Y.  {see  Fort  C beater  Harbor) _ 1,107,1010 
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Cable  gallcfties i,  10, 12 

Cache  River,  Ark. ,  improvement  of i,  405;  ii,  2110 

Caddo  (Fairy)  Lake,  Tex.  and  Lil: 

ICxamination  of  Cypress  Bayou,  including i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Calaveras  River,  Cal.  ^nee  Stockton  and  Mormon  channels) i,  643;  iii,  3415 

Calcasieu  River,  La.,  improvement  of  month  and  passes i,  358;  ii,  1910 

California  Debris  Commission :...  i,706;  iv,3693 

Caloosahatchee  River,  Fla.,  improvement  of i,  290, 291 ;  ii,  1699, 1700, 1701 

Calumet  Harbor,  Wis.  («w  Fox  River) i,533;  iii,2846 

Calumet  Harbor  and  River,  III.  and  Ind.: 

Bridge  at  Hammond,  Ind i,  711 

l!)xaminati(Hi  of  river  up  to  one-half  mile  above  Htfmmond,  Ind  .  i,  541;  iii,  2941 

Improvement  of  harbor i,  538;  iii,  2924 

Improvement  of  river x,  539;  iii,  2928 

Cambridge  Harbor,  Md.,  improvement  of i,  185, 1261 

Camden,  Me.,  improvement  of  harbor  at i,  27, 785 

Camden,  N.  J.: 

Defenses  of  Delaware  River i,  5, 10 

Improvement  of  Cooper  Creek i,  158, 1229 

Improvement  of  Delaware  River  at i,  149, 1181, 1193 

Camden  and  Suburban  Railway  Company,  bridge  of i,  719 

Camden  County,  N.  J.,  bridge  of... i,714 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce  through i,  585;  iii,  3102 

Canadys  Landing,  Neuye  River,  N.  C,  bridge  near i,  719 

CanalH,  etc.  {see  also  Waterways) i,  18,  710 

Albemarle  and  Chesapeake  Canal,  N.  C,  examination  and  survey  for 

waterway  via i,  227;  ii,  1387 

Albemarle  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via 1,224;  ii,  1376 

Allegheny  River,  Pa. ,  locks  and  dams i,  467, 468;  iii,  2522, 2526 

Ashepoo  River  to  South  Kdisto  River,  S.  C.  (see  Charleston-Beaufort 

waterway) i,  259;  it,  ir^63 

Barren  River,  Ky. ,  look  and  dam i,  498;  iii,  2679 

Bee  Tree  Shoals  Canal,  Ala r,445;  11,2357,2360 

Benton  Harbor  Canal,  Mich,  (see  St  Joseph  Harbor) i,  ^7;  iii,  2970 

Big  Barren  River,  Ky. ,  lock  and  dam i,  498;  iii,  2679 

Big  Kanawha  River, *W.  Va.,  locks  and  dams i,  475;  iii,  2575,  2577 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams  . . .  i,  479, 481;  in,  2636,  2643 

Big  Stone  Lake,  Minn.,  reservoir  dam i,  430;  ii,  2260 

Black  River,  La.,  locks  and  dams i,  387;  n,  2039 

Black  Warrior  River,  Ala.,  locks  and  dams i,  325, 332;  ii,  1812, 1813, 1822 

Calaveras  River.,  Cal.,  to  Mormon  channel,  San  Joaquin  River. .  i,  643;  in,  3415 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce i,  585;  in,  3102 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams i,  240;  ii,  1493 

Cascades  Canal,  Columbia  River,  Oreg i,  668, 609;  in,  3491, 3492 

Clubfoot  and  Harlowe  Canal,  N.  C,  examination  and  survey  for  water- 
way via 1,227;  11,1387 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  235;  n,  1485 

Colbert  Shoals  Canal,  Ala i,445;  n,  2357, 2360 

Columbia  River,  Cascades  Canal i,  668, 669;  in,  3491, 3492 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks,  dams,  and 

canals,  with  revised  project  and  estimates '. i,  666;  in,  3473,  3475 

Congaree  River,  S.  C,  lock  and  dam i,  254;  n,  1557 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams i,321;  ii,  1785, 1788, 1791 

Cumberland  River,  Tenn.  and  Ky.,  locks  and^dama i,  438, 440;  n,  2340,  2343 

Davis  Island  dam,  Ohio  River,  Pa i,  464;  in,  2512 

Des  Moines  Rapids  Canal,  Mississippi  River i,  418;  n,  2196 

Des  Plaines  River,  111.,  waterway  via 1,540,707;  in,  2931;  S.,11,53 

Dismal  Swamp  Canal,  Va.  and  N.  C,  examination  and  survey  for  water- 
way via 1,227;  n,1387 

Dismal  Swamp  Canal,  Va.  and  N.  C. ,  improvement  of  waterway  via.  i,  223;  n,  1374 

Duluth  Canal,  Minn.,  bridge  across i.  711 

Duluth  Canal,  Minn.,  improvement  of i,  505;  in,  2747 
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i.  C.  {i€e  Charleston-Beaufort 

.1 1,269;  ii,15G3 

Elk  River Shoala  Canal,  Ala 1,445,447;  11,2357,2300.2378 

p:6therville-Mmim  Creek  Canal,  8.  C.  {«<■  Santee  River) i,  251 ;  ii,  1552 

Expenditures  for  operating  and  care i,  18 

Fox  River,  Wip.,  lockB  anddama i, 533, 535;  iii,  2846,  2852 

Galena  River,  HI.,  lock  and  dam i,418;  ii,  2202 

Galveston  and  Brazoe  Canal,  Tei.  (Me  firazoe  River,  etc.) 1,374;  ii,  1999 

Gowanus  Canal,  Hew  York  Harbor,  N.  Y.  (oceGowanus  Bay) i,130,llia 

Grand  Rapids,  Wabash  River,  lock  and  dam 1,492,495;  iii,  2672,  2675 

Great  Kanawha  River,  W.  Va.,  locks  and  dame 1.475;  iii,  2575,  2577 

Green  River,  Ky.,  locks  and  dams 1,497,498;  iii,  2677,  2679 

Herr  Island,  Allegheny  River,  Pa.,  lock  and  dam 1,467,468;  m, 2522,  2526 

Illinoitiand  MiaaiBBippi  Cftnal,  III.,  construction  of i|542;  in,  2957 

IllinoiHBnd  Mississippi  Canal,  ill.,  operating  and  care 1.418;  ii,  2200 

Illinois  River,  111.,  locks  and  dams 1,641.542;  iii,  2951,  2954 

Illinois    River,    III.,    waterway  to    Ht.    Louis,    Mo.,    and    Lockport. 

via  ..-. 1.540,707;  iii,2931;  S.,  11,53 

Kampsville  lock  and  dam,  Illinois  River,  111 1,541,542;  in,  2961,2954 

Kanawha  River,  W.  Va.,  locks  and  dams i,475;  iii,  2575,  2577 

Kentucky  River,  Ky.,  locks  and  dams 1,481,483;  in,  2644, 2648 

Keweenaw  Bay  to  Lake  Superior,  improvement  and  care...  1,512,514;  in,  2767 

Lafourche  Bayou,  La.,  luck  and  dam I,  709 

Lagrange  lock  and  dam,  Illinois  River,  111 1,541,542;  iii,2951,2M4 

Lake  Washington  Canal,  Wash i,  695;  iv,  361 1 

LevisaFork,  Big  Sandy  River,  Ky.,  locks  and  dams i,479;  in,  2636, 2638 

Little  Kanawha  River,  W.  Va.,  lock  and  dam 1,473,474;  m,  2572, 2573 

Lockport,  III.,  to  St.  Louts,  Mo,,  waterway i,  540, 707;  ni,2931;  8.,  11,63 

Louisville  and  Portland  Canal,  examination  at  head  of 1,502;  in,  2702 

Louisville  and  Portland  Canal,  improvement  and  care. .  1,484,480;  in,  2662, 2664 
Michigan  Lake  to  Sturtreon  Bay,  improvement  and  care.  1,622,623;  in,  2815, 2821 

Minim  Creek-EsthervnieCanal,S.C.(Me  Santee  River) 1,251;  n,  1562 

Missiesippi  River,  I>es  Moinca  Rapide  Canal ',418;  ii,2196 

Mississippi  River  to  Illinois  River,  construction  of i,  542;  tii,  2957 

'  Mississippi  River  to  Illinois  River,  operating  and  care i,418;  ii,2200 

Mississippi  River,  reservoire,  construction  of, i>422;  n,  2235 

Missispippi  River,  reservoirs,  operating  and  care r,  424;  it, 3242 

Mississippi  River,  Ht.  Paul  to  Minneapolis,  locks  and  dams 1, 420;  n,  2230 

Mississippi  River,  watern-ay  from  St.  Louis.,  Mo.,  to  Lockport,  III., 

via 1,640,707;  ni.2931;  8..11,63 

Monongahela  River,  locks  and  dams 1,467,458,460;  in,  2494, 2499,2502 

Morf;anCanal,  Tex.,  improvement  of  (leeGalvestonshipchannel).  i,370;  ii,  1985 

Morgan  Canal,  Tex.,  operating  and  care 1.372;  n.  1992 

Mormon  channel,  San  Joaquin  River.Cal.,  to  Calaveras  River...   i,643;  in, 3415 

Mosquito  Creek  Canal. S. C.  (.ee Santee  River) i,251;  ii,  1552 

Muscle  Shoals  Canal,  Ala 1,445,447;  11,2367,2360,2378 

Muskingum  River,  Ohio,  locks  and  dams t,  477, 478;  in,  2622, 2624 

Kavigation  of,  rules  governing 1, 710 

North   Carolina   Cut,  S.  C.,  examination    and    Bur\-ey   for  waterway 

via 1,227;  n,  1387 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i>224;  ii,  1376 

Ohio  River,  Davis  Island  dam.  Pa i,  464;  in,  2512 

Ohio  River,  l>K:ks  and  Dams  2-7 1,464;  ni,2514 

OhioRiver,  Locks  and  Dame  8, 11, 13,18, 19 i,470;  iii,2566 

Ohio  River,  I.a('k  and  Dam  37 i,464;  in,2428 

OhioRiver,  Louisville  and  Portland  Canal,  examination  at  head,  i,  502;  in,  2702 
Ohio    River,    IxiuiHville     and     Portland    Canal,    improvement    and 

care i, 484, 489;  ni,  2662,2664 

Osage  River,  Mo.,  lock  and  dam i,  434;  ii,  2320 

Ottertail  Lake  and  River,  Minn.,  reservoir  dam i,430;  ii,2S80 

Ouachita  River,  Ark.  and  Iji.,  locks  and  dams i,  387;  ti,  2039 

Plaquemino  Bayou,  La.,  lock 1,360;  ii,  1895 

Portage  Lake  cnnalf,  Mich.,  improvement  and  care 1,512,614;  iii,2767 

Port  Arthur  Canal,  Tex.,  eonnwtion  with  Sabine  lake, .  i,  361, 36B;  n,  1914, 1927 
"»'t  Sound  to  ]-ake  Washington,  waterway 1,695;  IT,  3611 

i  l^ke  and  Red  Lake  River,  Minn.,  reservoir  dam 1,430;  ii,2260 
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Canale,  etc. — Continued. 

Rcjgulations  Koverning  navigation  of i,  710 

Rock  River,  111. ,  construction  of  canal  around i,  542;  iii,  2957 

Rock  River,  111.,  operating  and  care  of  canal  around i,  418;  ii,  2200 

Rough  River,  Ky.,  lock  and  dam 1,500,601;  iii,  2696, 2697 

Rules  governing  navigation  of i,  710 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care i,  688, 589;  in,  3126, 3128 

8t.  Clair  Flata  Canal,  Mich.,  removal  of  wreck i,591;  m,  3138, 3139 

St.  Louis,  Mo.,  to  Lock  port,  111.,  waterway 1,540,707;  in,  2931;  S.,11, 63 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care. .  i,  683, 685;  ui,  3096, 3100 

St.  Marys  Falls  canals,  Mich,  and  Ontario,  commerce i,  686;  in,  3102 

Salmon  Bay,  Wash.,  waterway  via i,  695;  iv,  3611 

Seattle  Canal,  Waah i,695;  iv,3611 

Shilshole  Bay,  Wash.,  waterway  via i,  695;  iv,  3611 

Sixmile  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  467;  in,  2522 

South  Eilisto  River  to  Ashepoo  River,  S.  C,  (see  Charleston-Beaufort 

waterway) i,  259;  ii,  1563 

Springdale,  Pa. ,  lock  and  dam  in  Allegheny  River i,  467 ;  in,  2522 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis i,  622, 623;  in,  2816, 2821 

Superior  Lake  to  Keweenaw  Bay,  improvement  and  care. . .  i,  512, 514;  in,  2767 

Tennessee  River,  canals,  locks,  and  dams i,  445, 447;  n,  2357, 2360, 2378 

Tombigbee  River,  Ala. ,  locks  and  dams i,  326;  n,  1816, 1820 

Traverse  Lake,  Minn.,  reservoir  dam i,  430;  ii,  2260 

Trinity  River,  Tex.,  locks  and  dams i,  372;  n,  1993 

Tug  Fork,  BigSandy  River,  W.Va.andKy.,locksanddams.  i,479;  in,2636,2638 
Turners  Cut,  Ti.  C,  examination  and  survey  for  waterway  via. . .  i,  227;  n,  1387 

Turners  Cut,  N.  C,  improvement  of  waterway  via i,  223;  n,  1374 

Union  Lake,  Wash.,  waterway  via i,  695;  rv,  3611 

Virginia  Cut,  Va.,  examination  and  survey  for  w^aterway  via i,  227;  n,  1387 

Wabash  River,  Grand  Rapids  lock  and  dam i,  492, 495;  in,  2672, 2675 

Warrior  River,  Ala.,  locks  and  dams 1,325,332;  n,  1812, 1813, 1822 

AVashington  Lake  to  Puget  Sound,  waterway i,  696;  iv,  3611 

Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams i,  387;  n,  2039 

White  River,  Ark.,  locks  and  dams,   including  report  on  technical 

details 1,403,406;  11,2102,2109;  iv,3750 

Yamhill  River,  Oreg.,  lock  and  dam 1,672,675;  in,  3526,  3532 

Canarsie  Bay,  N.  Y.,  improvement  of i,  1 15, 1026 

Cane  River,  La.,  bridge  at  Derry  station i,  718 

Cape  Ann,  Mass. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  43, 835 

Improvement  of  Rockport  Harbor i,  45, 836 

Cape  Charles  City  Harbor,  Va. ,  improvement  of i,  223;  n,  1373 

Cape  Fear  River,'  N.  C. :    . 

Defenses  of i,  5, 10 

Improvement  above  Wilmington i,  240;  n,  1493 

Improvement  at  and  below  Wilmington i,  242;  n,  1495 

Iniprovement  of  Northeast  Branch i,  239;  n,  1490 

Cape  Henry,  Va.,  defenses  at i,  6 

Cape  May,  N.  J  ,  removal  of  wreck  off i,  156, 1201 

Cape  Small  Harbor,  Me.,  cfiamination  of i,  34,  793 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,  627;  ni,  3349 

Capitol,  Washington,  D.  C,  telegraph  line i,  731, 732;  iv,  3954 

Carquincs  Straits,  Cal.,  channel  to  the  Golden  Gate  («f€  San  Pablo  Bay) .  i,  641;  in,  3411 
Carrabelle  Harbor  and  River,  Fla. : 

Improvement  of  bar  and  harbor i,  302;  n,  1762 

Removal  of  wreck  near  mouth  of  river i,  321 ;  ii,  1792 

Carriages,  gun  and  mortar .• i,  6, 7 

Carrie  (barge),  removal  of  wreck  of i,  178, 1249 

Carrot  Island  Slough,  N.  C,  examination  and  survey i,  244;  n,  1505 

Carson,  Robert  N.,  bridge  of i,  719 

Carteret,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  148, 1 158 

Carters  Creek,  Va. ,  improvement  of i,  206, 1321 

Carthage,  Tenn. : 

City  bridge  across  Cumberland  River i,  711 

Improvement  of  Cuml)erland  River  above  Nashville i,  440;  n,  2343 
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CaruthcnnillD  Harbor,  Mo.  (ncf  MissiMsippi  River  CommuBtoD) i,  "07;  S.,3.40 

(Sirvers  Harbor,  Me.,  improvement  of i,  29,  787 

Cascades  C^nal,  Coluubia  River,  Oreg.: 

Conatruotion  of i,6«8:  in,  a4fll 

Operating  and  care i,68»;  iit,;MB2 

Casemates,  mining i,  11),  12 

Catahonta  Parish,  La.,  brid^  of i,  71» 

Catskill  Creek,  N.  Y,,  eianimation  and  survey i,  126, 10,>4 

Cedar  Rayon,  Ti'ic.,iinpTO\-emeut  of 1,374,375;  ii,  1999,  2U01 

Cedar  Creek,  Conn,  (we  Bridgeport) 1,100,985 

Cedar  Creek,  S.  J.,  removal  of  wreck i,  177, 1248 

Cedar  Swamp, Patoong  Creek,  N.  J.,  bridge  acro» i,  720 

Centennial  Lake, MisH.  (tr^f  Viukaburg  Harbor) i,362;  ii,2050 

Cenlerton,  N.  J.,  bridge  across  Kancocaa  River... ^ i,  TH 

Cential  Vermont  Railway  Company,  bridge  of i,  71.5 

Central  waterway,  Tacoma  Harbor,  Wash.,  examination  and  srarvey.  i,704;  iv,362!) 

Champion  (Bchoooer),  removal  of  wreck  of J,  591;  in,  3139 

Chami>lain  Lake,  N.  Y.  and  Vt. ; 

Burlington  Harbor,  Vt.,  improvement  of i,  STi,  865 

Defeneeflof , i,  5 

KarrowH,  improvement  of i,  (>S,  868 

North  and  South  Hero  islanda,  improvement  of  channel  between i,  65 

Plattaburg  Harbor,  N.  Y.,  improvement  of i,  67, 867 

Channels.    See  Rivera  and  liarbore. 

Channel  street  waterway,  San  Frandeoo,  Cal,  bridge  acroae t,  71-t 

Charleroi  and  Monesnen  Bridge  Company,  bridge  o1 . .  i,  712 

Charles  River,  Boston,  Mafis.: 

Harbor  lines i,  700,  W» 

Improvement  of i,  S5,  S."i;( 

Charleston  Harbor,  S.  C.: 

Defenses  of,  including  report  on  damp-proofing  and  door  lor.  telaato- 

graiih  niche 1,6,9,10:  iv,  3722 

Examination  for  harbor  of  refiue 1,261;  ii,  1574 

Improvement  of,  including  dredge  construction i,  269,1202;  n,  1559 

Improvement  of  waterway  to  Beaufort,  S.  C 1,2.50;  ii,  1563 

Improvement  of  waterway  to  McClellwville  ..'. i,255;  ii,  1558 

Charlevoix  Harbor,  Mich.-. 

Examination  from  Lake  Michigan  to  Pine  Lake 1.570:  ni,  .1048 

Improvement  of , 1, 567:  in,  3031 

Charlotte  Harbor,  Fla.: 

Ksaminatioii  of i,  301;  n,  1714 

Improvement  of 1,290.291;  n,  1699,  1700 

Charlotte  Harbor,  N.  Y.: 

Bridge  across  Genesee  River i,  717 

Improvement  of i,  621 ;  in,  3332 

Water  levels i,736;  iv,4057 

Ijind  within  flats  of  Anaoostia  River,  D.  C i,  19 

Military  Olid  other 1,739 

Korthemand  Northwestern  Lakes ; r,  732,  737;  iv,4051 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of i,  SoiO;  it,  1773 

Cheat  Kiver,  W.  Va.,  examuiation  of ',470;  in,  253S 

Chebo^'tcan  Harbor  and  River,  Mich. : 

Bridge  at  Cheljoyiran 1, 717 

Improvement  of'harbor 1.571:  m,  3071 

Chefiincte  River,  La.,  improvement  of i.^4;  n,  19(*5 

Chehalis  Countv,  \Va.-h. : 

Bridfieof,  acrotfB  Chehalis  River i,717 

Bridge  of,  bltoss  HumptuliiJi  River ,,       r,  714 

Chehalis  mver,  Wayh.: 

Bridge  at  Aberdeen 1,715 

Bridge  at  Elbow  Rifile i,717 

Im|iroveinentof 1,689;  rr,3e01 

Chelfica  Creek,  Mass,  (w  Bostim  Harbor) i,  36, 853 

Chcmitalfi,  umj  of,  in  destroying  the  water  hyacinth 1,299,360;  n,  1712, 1913 

Chequamoij.)!!  Bay,  Wis.  {fee  Ashland  Harbor) i,509;  in, 2763 
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Chesapeake  Bay,  Md.  and  Va. : 

Defenses  at  entrance  at  Cape  Henry,  Va i,6 

Examination  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C. .  i, 227;  ii,  1387 
Improvementof  waterway  to  AlbemarleSound,  via  Currituck  Sound  i,  224;  ii,  1376 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1374 

Removal  of  wreck  at  entrance i,  227;  ii,  1380 

Chester  River,  Md.  .improvement  of i,  186, 1263 

Chicago  and  Alton  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

Bridge  of,  across  Illinois  River i,  722 

Chicago  and  Erie  Railroad  Company,  bridge  of i,  711 

Chicago  and  North- Western  Railway  Company: 

Bridge  of,  across  Duck  Creek,  Wis i,  716 

Bridge  of,  across  Fox  River,  Wis i,  715 

Bridge  of,  across  Illinois  and  Mississippi  Canal,  111 i,  718 

Bridge  of,  across  Oconto  River,  Wis i,  715 

Bridge  of,  across  Root  River,  Wis i,  715 

Bridge  of,  across  West  Twin  River,  Wis i,  718 

Chicago,  Burlington  and  Quincy  Railway  Company,  bridge  of i,  722 

Chicago  Harbor  and  River,  111. : 

Bridge  across  North  Branch  at  North  avenue i,  719 

Bridge  across  South  Eork  of  South  Branch  at  Archer  avenue i,  718 

Bridge  across  South  Fork  of  South  Branch  between  Archer  avenue  and 

Hickory  street i,  720 

Bridge  east  of  Ruf«h  Street  Bridge i,  721 

Examination  of  Calumet  River i,  641 ;  iii,  2941 

Improvement  of  Calumet  ( South  Chicago)  Harbor i,  638;  in,  2924 

Improvement  of  Calumet  River i,  539;  in,  2928 

Improvement  of  channels  in  waters  connecting  Credit  Lakes i,  581;  in,  3092 

Improvement  of  harbor i,  537;  in,  2917 

Improvement  of  river i,  537;  in,  2920 

Chicago,  Milwaukee  and  St  Paul  Railway  Company,  bridge  of i,  719 

Chicago,  Peoria  and  St.  Louis  Railway  Company,  bridge  ot i,  722 

Chicago,  St.  Louis  and  New  Orleans  Railroad  Company: 

Bridge  of,  across  Hatt^hee  River,  Tenn i,  715 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Chickasahay  River,  Miss. : 

Examination  to  Bucatumia i,  343;  ir,  1854 

Improvement  of i,  335;  n,  18:^,  1831 

Chief  Justice  Dailey  (schooner),  removal  of  wrec^k  of i,  125, 1052 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the i,  745 

Chillicothe,  III.,  bridge  across  Illinois  River i,  722 

Chincotea^ie  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay i,  175, 1247 

Chipola  River,  Fla. : 

Improvement  of  lower  river i,  305;  n,  1766 

Improvement  of  upper  river i,  307;  ii,  1768 

Chitto,  Bogue,  La. ,  improvement  of i,  354;  n,  1904 

Choctawhatchee  River,  Fla.  and  Ala.: 

Briilge  near  Martins  Ferry i,  71 1 

Bridge  near  Trawicks  Landing i,  712 

Improvement  of i,  311 ;  n,  1776 

Choptank  River,  Md. : 

Improvement  of i,  186, 1263 

Improvement  of  Cambridge  Harbor i,  185, 1261 

Chrintiana  River,  Del. : 

Improvement  of  Wilmington  Harbor i,  166, 1 237 

Removal  of  wreck i,  177, 1249 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  37,  Ohio  River i,  454;  in,  2428 

General  improvement  of  Ohio  River i,  451 ;  in,  2406 

Citrus  County,  Fla.,  bridge  of i,  715 

City  of  Austin  (vessel),  removal  of  wreck  of i,  279;  n,  1668 

City  waterway,  Tacoma  Harbor,  Wash.,  improvement  of i,  694;  iv,  3609 

Civilian  assisUmts  to  engineer  officers i,  17 

Claiborne  Harbor,  Md.,  improvement  of i,  185, 1260 
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Clark  Fork,  Columbia  River,  Wash,  (stf  Pend  Oreille  River) i,T02;  iv,3622 

Clatakanie  River,  Ore^..  improvement  of i,  681;  tii,  3-'>54 

Cleveland  Harbor,  Ohio: 

.  Improvement  of,  including  dredge  construction 1,600,1200;  iii,  3174 

Removal  ot  wreck i, 608;  iii,  3207 

Reports  on  floods  and  on  sediment  and  diacbarge  observations  in  Cuya- 
hoga River IV, 3803, 3813 

Water  levels i,  736;  iv,  4057 

Clinch  River,  Tenn.,  improvement  of i,  449;  it,  2392 

Clinton  River,  Mich.,  improvement  of 1,580;  111,3087 

Club  Creek,  Ga.,  examination  and  survey 1.279;  ii,  1669 

Clubfoot  and  Harlowe  Canal,  N.  C. : 

Examination  and  survey  (or  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via 1,236;   ii,  1486 

Clubfoot  Creek,  N.  C: 

Examination  and  mirvey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  235;  ii,  1485 

Coal  and  Coke  Bail  way  ComjHiny,  briiige  of i,  715 

Coal  mining  in  the  Phdippines iv,  3870 

Coaniock  &y,  N.  C : 

Examination  and  survey  for  waterway  via ',227;   ii,  1387 

Improvement  of i,  224;  ii,  1376 

Coast  defenses.    See  Fortifications. 

Coaster  Harbor  Island,  R.  I.,  improvement  of i,  81,023 

Cocheoo  River,  N.  II.,  improvement  of i,  38, 830 

Cohasset  Harbor,  Mass. ,  improvement  of i,  60, 859 

Coldfoot,  Alaska,  trail  to  Yukon  River i,  744;  iv,4217 

College,  War,  Army;  Washington,  D.  C: 

Erection   of    buildings    for,   including   report   on   construction   meth- 
ods   1,740;  iv,3866,41S3 

Statue  of  Frederick  the  Great  in  grounds  of i,  742;  iv,41B9 

Colorado  River,  Nev.,  Ariz.,  and  Cal.: 

Examination  from  Eldorado  Canyon  to  Rioville,  Nev i,636;  iii,3391 

Examination  from  Yuma,  Ariz.,  to  Mexican  boundary i,636;  iii,3395 

Columbia  Kiver,  Or^.  and  Wash.: 

Astoria,  Or^.,  harbor  lines i,  709;  in,  3577 

Cascades  Canal,  conatniction  of *.   1,668;  in,  3491 

Cascades  Canal,  operating  and  care i,669;  in,  3492 

Celilo,  Greg.,  improvement  above i,  663;  iii.  34tt9 

Olilo  Falls  to  The  Dalies  Rapids,  boat  railway i,666;  in,  3473 

Celilo  Falb  to  The  Dalles  Rapids,  locks,  dams,  and  canals,  with  revisei) 

project  and  estimates i,  666;  iii,  3473, 3475 

Clark  Fork  («cf  Tend  Oreille  River) i'702;  iv,3622 

Gauging i,685;  iii,3658 

Mouth   of,    defenses  at.  including  report  on  fire-control   communica- 
tions    1, 5, 9;  tv,  3739 

Mouth  of,  iroprovementat,  includingdredgeconstruction..  i, 678, 1305;  in, 3543 

Mouth  of,  to  Willamette  River,  improvement  from 1,675;  in,  3534 

Threcmile  Rapids,  improvement  at,  with   revised  project  and   esti- 
mates   1,666;  111,3473,3475 

Tongue  Point,  Oreg.,  improvement  below i,  678;  in,  3543 

Vancouver,  Wash.,  to  W'illamette  River,  examinaUon  from i,671;  ni,3497 


Vancouver,  Wash.,  to  Willamette  River,  improvement  from i,670;  in,  3496 

Commencement  Bay,  Wash.: 

Examinattoii  and  sur^'cy  of  Puvallup  and  certain  other  waterways  at 

Tacoma i,704;  iv,3629 

Improvement  of  Tacoma  Harbor i,  694;  iv,  3609 

Co mnierciHl  statistics,  Sault  Ste.  Marie  canals,  Mich 1,585;  in,  3102 

CommiwHioiis  (nee  aim  Boards): 

(.'jilifornia  Debris  Commission i,  706;  iv,  3693 

Mississipjii  River  Commission i,707;  8.,  3, 40 

Permanent  International  Commission  of  Congrenses  of  Navigation i,70S 

Comniittee  on  Rivers  and  Harbon>,  House  of  Representatives,  reports  by 

Board  of  Engineers  for  Rivera  and  Ilarbors,  in  pursuance  of  resolution  of.        i,  704 

Grand  River,  Mich i,558;  ni,300S 

Grays  Harbor.  Wash 1,688;  iy,3686 

Manchester  Harbor,  Mass 1,48,840 
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Mississippi  River,  Missouri  to  Ohio  rivers i,  413;  ii,  2144 

Oak  Orchard  Harbor,  N.  Y i,620;  iii,3327 

Warroad  Harbor  and  River,  Minn i,  429;  ii,  2253 

Wilson  Harbor,  N.  Y i,619;  iii,3321 

YaquinaBay,  Oreg i,660;  ni,3449 

Compass  variation  alon^  west  end  of  Lake  Superior i,  737;  iv,  4132 

Compton  Creek,  N.  J. ,  improvement  of i,  144, 1152 

Conecuh  River,  Ala.,  improvement  of i,  315;  ii,  1781 

Coney  Island,  N.  Y. ,  harbor  lines  in  Gravesend  Bay i,  709, 1 110 

Congaree  River,  8.  C.: 

Construction  of  lock  and  dam  near  Granby i,  254;  ii,  1557 

Improvement  by  open-channel  work i,253;  ii,  1556 

Congresses  of  Navigation,  Permanent  International  Commission  of i,  708 

Congress,  Fifty-eighth,  second  session,  laws  of,  affecting  Corps  of  Engi- 
neers   IV,  4223, 4314 

Conneaut  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  605, 1209;  iii,  3200 

Removal  of  wreck  off i,608;  in,  3209 

Connecticut  River,  Mass.  and  Conn. : 

Examination  between  Hartford,  Conn. ,  and  Hoi  yoke,  Maes i,  92 

Improvement  below  Hartford,  Conn i»01»  973 

Connecticut  (schooner),  removal  of  wreck  of i,  86, 930 

Constitution  (sloop),  removal  of  wreck  of i,  178, 1249 

Contentnia  Creek,  N.  C,  improvement  of i,  232;  ii,  1480 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Continuing  contracts i,  18 

Albemarle  Sound,  N.  C,  waterway  via i,  223;  ii,  1374 

Allegheny  River,  Pa.,  locks  and  dams i,  467;  in,  2522 

Ambrose  channel,  New  York  Harbor,  N.  Y i,  127, 1113 

Appomattox  River,  Va i,222;  ii,1371 

Arthur  Kill,  N.  Y.  and  N.  J 1,136,1135 

Ashtabula  Harbor,  Ohio i,604;  iii,  3193 

Back  Cove,  Portland,  Me i,  32,  791 

Baltimore  H  arbor,  Md. ,  channel  to  Curtis  Bay i,  180, 1255 

Baltimore  Harbor,  Md. ,  Patapsco  River  and  channel  to i»  178, 1252 

Baltimore  Harbor,  Md.,  at  Spring  Garden i,  181, 1256 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y 1,130,1118 

Bee  Tree  shoals,  Tennessee  River,  Ala i,  445;  ii,  2357, 2360 

Big  Sandy  River,  W.  Va.  and  Kv.,  including  the  forks i,  479;  in,  2636 

BiscayneBay,  Fla \ i,286;  ii,  1695 

Black  River,  La i,387;  ii,2039 

Black  River  (Lorain)  Harbor,  Ohio i,598;  in,  3168 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,  614;  in,  3264 

Black  Warrior  River,  Ala. ,  above  Tuscaloosa i,  325 ;  n,  1 812 

Black  Warrior  River,  Ala.,  below  Tuscaloosa i,  325;  n,  1813 

Boston  Harbor,  Mass i,  53, 850 

Bridgeport  Harbor,  Conn i,  99, 985 

Buffalo  Bayou,  Tex i,370;  ii,1985 

Buffalo  Harbor,  N.  Y i,612;  in,  3253 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor i,614;  in,  3264 

Calumet  Harl)or,  III i,538;  in,  2924 

Charleston  Harbor,  S.  C i,256;  n,  1559 

Christiana  River,  Del 1,166,1237 

Cleveland  Harbor,  Ohio i,600;  iii,3174 

Colbert  shoals,  Tennessee  River,  Ala i,  445;  n,  2357, 2360 

Columbia  River,  Oreg.  and  Wash.,  at  the  mouth i,  678;  in,  3543 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls i,  666;  in,  3473 

Congaree  River,  8.  C,  between  Columbia  and  Granby i,  254;  n,  1557 

Conneaut  Harbor,  Ohio i,605;  ni,3200 

Croatan  Sound,  N.C,  waterway  via i,223;  n,  1374 

Cumberland  Sound,  Ga.  and  Fla i,277;  n,  1664 

Curtis  Bav,  Baltimore,  Md.,  channel  to i,  180, 1255 

Deep  Creek,  Va i,223;  ii,1374 

Delaware  Bav,  Del.,  harbor  of  refuge 1,154,1199 

Delaware  River,  N.  J.,  Pa.,  and  Del. 1,149,1181 
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DOK  River,  Miw 1.333;   n,  1828 

DuVath  Harbor,  Minn 1.505;  m,2747 

East  (Ambrose)  cliOQiiel,  New  York  Harbor,  N.  Y 1.127, 1113 

Hiiabeth  River,  Va.,  Hospital  Point,  Norfolk i,218;  ii,  13«4 

Elizabeth  Kiver,  Va,.  waterway  to  fnuDda  of  North  Cuolim i,22:i;  ii,  1374 

Krie  Baein,  Buffalo,  S.  Y.,  Lake  Erie  entrance 1,614;   iu,33at 

Everett  Harbor,  Waah 1.687;  iv,3615 

Fall  Hiver  Harbor,  Masp i,  79,»19 

Falls  of  Ohio  River  at  Louisville,  Ky 1,484;  iii,2862 

OalvcBton  Harbor.  Tex .' i,36«;  ii,  l»74 

Galveston  Harbor,  Tei.,  inner  bar  to  Fifty-tiret  street i,368;  «,  1979 

Galvefton-HouBton  waterway,  Tex i,870;  ii,  1WS5 

G  loucester  Harbor,  Mass i,  4«,  tt37 

Gonauus  Bay  chanuela.  New  York  Harbor,  N.  Y' i,  130, 11  i» 

GrayB  Harbor  ami  bar  entrance,  Wash i,tl87;  iv,  35H3 

Great  I^kes,  channels  in  connecting  waten of i,681;  iti,309:i 

GreatPedee  River,  S.  C i,247;  ii,  l.-M? 

Gulfport,  Miss.,  channel  to  Ship  I  inland  Harbor i,338;  if,  1835 

Hamplon  Roads,  Va i,220;  ii,  1366 

HarlKir  Beach,  Mich i,575;  in,  3077 

Hay  Lake  channel,  St  Maryu  Rivtjr,  Mich i,586;  iii,31I8 

Horn  Island  Harbor,  Mias ,  1,333;  ii,  1828 

UoBpitAl  Point,  Norfolk  Harbor,  Va i,218;  ii,  13(M 

Houston-Galveeton  waterway,  Tex i,370;  11,1985 

Hudaou  River,  N.  Y^ 1.120,1038 

Hlinots  and  MisHissippi  Canal,  III i,542;  tii,  3tt57 

Indiana  Chute,  Falls  of  Olilo  River,  Loaisville,  Ky 1.484;  iii,2662 

Kalamazoo  River,  Midi " i,  551;  iii,  29IU 

Kennebec  River,  Me i,  31,  7S9 

Kentucky  River,  Kv i,481;  iti,  2B44 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  512;  iii,  27ti7 

Levisa  Fork,  Bifc  Sandy  River,  Ky i,47«;  iii,  2636, 2'>3fl 

Lorain  Harlior,  Ohio r,6»8;  m,31(JS 

Louisville  and  Portland  Canal,  Ky i,4»4;  in,  2662 

Loutre,  Pass  a,  Missieeippi  River,  sill  across i|344;  ii,  1S.S3 

Ludiujit on  Harbor,  Mich i,562;  in,  3016 

blarquette  Harbor,  Mich i,  514;  iii,  2774 

Maumee  Bay  and  River,  Ohio  (»«  Toledo  Harbor) i,5»2;  in,  3150 

Michigan  City  outer  harbor,  Inii i, 644, 645;  ni,  2W9 

Michigan  Lake-^turKuon  Bay  Canal,  includii^  harbor  of  refuge. .  i,522;  ni,  2815 

Misciiwippi  River,  Head  oi  Paases  to  Ohio  Biver i,  707;  P.,  3, 40 

Missisdppi  River,  between  Misouri  and  Ohio  riven t.412;  ti,212fi 

Mieeisrippi  River,  Uitwcen  Miseoari  Kiver  and  SL  Paul >.415;  u,2I63 

MiKBisBippi  River,  »[1  across  PasBsLoutre I.-M4;  ii,  1882 

Miasisiiippl  River,  between  HL  Vtuii  and  Minneapolia t,  430;  it,  2330 

Mississippi  River,  Southwest  Pass i,345;  n,  1882 

Mit«iseii>pi  River,  Vicksburg  Ilarbor,  Mis- i.  3B2;  ■1,205') 

Mobile  Harlx>r,  Ala r,322;  ii,  1803 

Mononffahela  River,  W.  Va.  and  Pa 1,457,406;  111,2494,2499 

Momioh  channel,  Sau  Joaquin  River,  Cai 1.643;  ni,  341-^^ 

Narragansctt  Bav,  R  1 1,77,917 

Necbish  clianneia,  St.  Marys  River,  Mich 1.586;  iii,3I18 

New  Haveu  Harbor,  Conn i,ft4,977 

New  Ix)ndon  Harbor,  Conn „ 1,88,971 

New  York  Harbor,  N.  Y.,  Ambrose  channel 1,127,1113 

New  York  Harbor,  N.  Y.,  Gowamis  Bay  cbannels 1,130,1118 

Norfolk  Harbor,  Va.,  HoxiHtal  Point i,218;  ii,1384 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina i,  223;  ii.  1374 

Northern  and  Northwestern  I^es,  channels  coauectiiig i,SBl;  iii,3092 

OakUnd  Harbor,  Cal 1,640;  m,3409 

Ocinulgee  River,  Ga 1,273;  ii,  1657 

Ohio  River,  Dauis  Noh.  2-5 i>464;  in,  2514 

Ohio  liivcr,  Dajna  Noa.  8,  11,  11^  and  18 i,470;  ni,2566 

Ohi.j  Hiver,  l)ain  No.  37 1,464;  in,2428 

Ohio  River  Falls  of,  at  Louisville,  Ky i.4M;  ni,2662 
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Continuing  contracts — Continned. 

Ouachita  River,  Ark.  and  La i,387;  ir,2039 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  223;  n,  l.'^74 

Paficagoula  River,  Miss.,  below  mouth  of  Dog  River i,  333;  ir,  1 828 

P&squotank  River,  N.  C,  waterway  via , i,  223;  ii,  1374 

Passaic  River,  N.  J i,134,in2 

Pass  a  Loutre,  Mississippi  River,  sill  across i,  344;  ir,  1882 

Patapsco  River,  Md.,  and  channel  to  Baltimore 1,1 78, 1252 

Patapsco  River,  Md.,  channel  to  Curtis  Bay i,  180, 1255 

Patapsco  River,  Md.,  harbor    of   southwest  Baltimore   (Spring  (.har- 
den)   1,181,1256 

Pedee  River,  S.  C i,247;  ii,  1547 

Plaquemine  Bayou,  La , . .  i,  350;  ii,  1895 

Portage  Lake,  Mich.,  harbor  of  refuge i,  565;  iii,  3025 

Portl^d  Harbor,  Me.,  including  Back  Cove i,  32, 791 

Potomac  River  below  Washington,  D.  C 1,197,1309 

Providence  River,  R.  I i,  77, 91 7 

Red  Hook  channel,  New  York  Harbor,  N.  Y 1,130,1118 

Rockland  Harbor,  Me 1,^8,786 

Sacramento  River,  Cal i,64d;  iii,  3417 

St.  Johns  River,  Fla. ,  Jacksonville  to  the  ocean x,  280;  ii,  1685 

St.  Joseph  Harbor,  Mich i,547;  in,  2976 

St.  Marys  River,  Mich.,  at  the  falls ^,583;  in, 3096 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebiali  cliannels i,  586;  in,  3118 

Sandheach  harbor  of  refuge,  Mich i,  575;  in,  3077 

San  Diego  Harbor,  Cal i,63l;  in,  3383 

San  Francisco  Harbor,  Cal i,640;  in,  3408 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels i,  643;  in,  3415 

San  Pablo  Bay,  Cal i,641;  iii,:i411 

San  Pedro  Bay,  Cal i,632;  in,  :«85 

Saugatuck  Harbor,  Mich 1 i,  551 ,  in,  2984 

Savannah  Harbor,  Ga i,262;  n,  1639 

Savannah  River,  Ga.,  between  Augusta  and  Savannah i,  265;  n,  1648 

Ship  channel  connecting  waters  of  the  Great  Lakes i,581;  in,  3092 

Ship  Island  Harbor,  Mi^s.,  channel  to  Gulfport i,  338;  n,  1835 

South  Chicago  Harbor,  111.  (see  Calumet  Harbor) i,  538;  in,  2924 

Southwest  Baltimore  Harbor,  Md.,  at  Spring  Garden i,  181, 1256 

Southwest  Pass,  Mississippi  River i,  345;  n,  1882 

Spring  Garden,  Southwest  Baltimore  Harbor,  Md i,  1^1 ,  1256 

Staten  Island  Sound,  N.  Y.  and  N.J 1,136,1135 

Stockton  channel,  San  Joaquin  River,  Cal  / i,  643;  in,  3415 

Sturgeon  Bay  Canal,  including  harbor  of  refuge i,  522;  in,  2815 

Superior  Harbor,  Wis i,  605;  in,  2747 

Superior  I^ke  to  Keweenaw  Bay,  Mich.,  waterway i,  512;  in,  2767 

Taooma  Harbor,  Wash i,694;  iv,3609 

Tampa  Bay,  Fla i,293;  n,  1704 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals i,  445;  ii,  2357, 2360 

Toledo  Harbor,  Ohio i,592;  iii,3150 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis i,  326, 327;  ii,  1815 

Trinity  River,  Tex.,  locks  and  dams i,372;  ii,1993 

Tug  Fork,  Biff  Sandy  River,  W.  Va.  and  Ky i,  479;  in,  2636, 2638 

Turners  Cut,  N.  C,  waterway  via i,  223;  n,  1374 

Union  River,  Me i,  23, 781 

Vicksburg  Harbor,  Miss i,392;  ii,2050 

Warrior  River,  Ala.,  above  Tuscaloosa i,  325;  ii,  1812 

W^arrior  River,  Ala.,  below  Tuscaloosa i,  325;  n,  1813 

Washita  (Ouachita)  River,  Ark. and  La i,387;  n,2039 

Waukegan  Harbor,  III i,532;  in,  2843 

White  River,  Ark.,  locks  and  dams  on  upper  portion i,  403;  n,  2102 

Wilmington,  Cal.,  outer  harbor i,  632;  in,  3385 

Wilmington.  Del.,  harbor  at 1,166,1237 

Winyah  Bay,  S.  C i,249;  n,  1549 

Yazoo  River,  Miss. ,  at  the  mouth i,  392;  n,  2050 

Contracts,  continuing.    See  Continuing  contracts. 

Cooney,  Annie  (schooner),  removal  of  wreck  of i,  156, 1 200 

Cooper  Creek,  N.  J. : 

Bridge  at  Stoys  Landing i,  714 

Improvement  of //. i,  158^  1229 
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Cooper  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Cooea  River,  Ga.  and  Ala. : 

Examination  and  survey i,  318,  322 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge ..  1,317,318;  ii,  1785 
Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge..  1,317,319;  ii,  1788 
Operating  and  care  of  locks  and  dams i,  321 ;  ii,  1 791 

Coosawattee  River,  Ga.,  improvement  of i,  320;  ii,  1789 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor i,  653, 663;  in,  3439, 3468 

Improvement  of  harbor  by  dredging i,  655, 663;  in,  3442, 3468 

Improvement  of  river i,  656, 663;  in,  3444,  3468 

Coquille  River,  Oreg.,  improvement  of i,  651, 663;  ni,  3436, 3468 

Core  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Core  Sound,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Comey  Bayou,  La. ,  improvement  of i,  389;  n,  2043, 2016 

Corps  of  Engineers : 

Battalion  of  Engineers i,  12, 13, 751,  754,  758 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers   1,17,766,773,775 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for I,  12,14,15,741,751;  iv,  3866,  4183 

Laws  of  58th  Congress,  2d  session,  affecting  the iv,  4223,  4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  745 

Personnel i,  3 

Coscob  Harbor  and  River,  Conn.: 

Construction  of  bridge i,  715 

Improvement  of i,  106,  992 

Courier  (sloop),  removal  of  wreck  of i,  125, 1052 

Cowlitz  River,  Wash.,  improvement  of i,  682;  in,  :i555 

Coyote  Creek,  Cal.,  bridge  near  Alviso i,  714 

Craft,  water: 

See  also  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers I . .     iv,  3743 

Rules  governing  running  of  steamboats  on  certain  streams i,  710 

Craven  County,  N.  C,  bridge  of i,  721 

Croatan  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  n,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill 1,381;  11,2011 

Crooked  (Carrabelle)  River,  Fla. : 

Improvement  of  Carrabelle  bar  and  harbor i,  302;  n,  1762 

Removal  of  wreck  near  mouth  of i,  321 ;  n,  1792 

Cross  led^e  light,  Delaware  Bay,  removal  of  wreck  near i,  156, 1200 

Crystal  River,  Fla.,  improvement  of i,  295;  n,  1707 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  across,  at  Carthage i,  711 

Bridge  across  South  Fork  near  Burnside,  Ky i,  714 

Gauging  (^e«  Mississippi  River  Commission) i,707;  S.,7,63 

Improvement  above  Nashville,  Tenn i,  440;  ii,  2343 

Improvement  below  Nashville,  Tenn i,  438;  n,  2340 

Cumberland  Sound,  Ga.  and  Fla.: 

I mpro vement  of i,  277 ;  ii,  1664 

Improvement  of  waterway  between  Savannah  and  Femandina...  i,  276;  n,  1662 
Removal  of  wrecks if  279;  ii,  1668 

Current  River,  Ark.  and  Mo.,  improvement  of i,  407;  ii,  2113 

Currituck  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i;224;  ii,  1376 

Curtis  Bay,  Baltimore,  Md. ,  improvement  of  channel  to i,  180, 1255 

Cut-off,  Apalachicola  River,  Fla.,  improvement  of i,305;  ii,1766 

Cuyahoga  River,  Ohio: 

See  aho  (/leveland  Harbor. 

1  niproveiiient  of  Cleveland  Harbor i,  600, 1209;  in,  3174 

Reports  on  Hoods  and  on  sediment  and  discharge  observations....  iv,  3803, 3813 
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Cypress  Bayou,  Tex.  and  La. : 

Examination  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer-  . 
son,  Tex i,398;  ii,2075 

Improvement  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1,386;  ii,2037 

I>. 

Dailey,  Chief  Justice  (schooner) ,  removal  of  wreck  of i,  125, 1052 

Daisy  (canal  boat),  removal  of  wreck  of i,  156, 1200 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C i,  726;  iv,  3883 

Dale  County,  Ala.,  bridge  of i,  712 

DamariscotU  I^ke,  Harbor,  and  River,  Me. : 

Bridge  between  Newcastle  and  Nobleboro i,  719 

Examination  of  harbor  and  river i,  34, 795 

Dams.     See  Canals  and  Waterways. 

D' Arbonne  Bayou,  La.,  improvement  of i,  389;  ii,  2043,  2046 

Darien  Harbor,  Ga. : 

Bridge  across  Middle  North  River i,  718 

Improvement  of i,  268;  ii,  1651 

Davidson,  Gen.  William  Lee,  monument  to i,  742;  iv,  4201 

Davis,  Chas.  H.  (steamer),  removal  of  wreck  of i,  608;  in,  3207 

Davis  Island  dam,  Ohio  River,  Pa. : 

Harbor  lines  to  Dam  3,  near  Osborn,  Pa i,  709;  in,  2554 

Operating  and  care i,  464;  ni,  2512 

Debris,  mining,  in  California '. i,  706;  iv,  3693 

Deep  Creek  Branch,  Elizabeth  River,  Va. : 

Examination  and  survey  for  waterway  via i,  227;  ir,  1387 

Improvement  of  waterway  via i,223;  n,  1374 

Defenses,  seacoast.     See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of i,  5, 10 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of i,  154, 1 197 

Dredge  boat  for  river,  construction  of i,  151, 1214 

Harbor  of  refuge  in  bay,  construction  of i,  154, 1 199 

Harbor  of  refuge  in  bay,  examination  of i,  157, 1215 

Improvement  of  river,  including  dredge  construction i,  149, 1181, 1214 

Lewes,  Del.,  iron  pier,  maintenance  and  repair  of i,  153, 1 197 

Marcushook,  Pa. ,  improvement  of  ice  harbor i,  153, 1 196 

Waterway  to  Chincoteague  Bay,  Va.,  improvement  of i,  175, 1247 

Wrecks,  removal  of 1,156,157,1200,1201 

Delta  Point,  La.  (^^(^  Mississippi  River  Commission) i>707;  S.,  3,40 

Denny  &  Company,  W^.,  bridge  of i,  712 

Department  of  Justice.     See  Attorney-General. 

Departments,  Executive,  Washington,  D.  C,  telegraph  line 1,731,732;  iv,  3954 

Depere,  Wis.: 

Bridge  across  Fox  River i,  715 

Improvement  of  Fox  River  above i,  533;  in,  2846 

Improvement  of  Fox  River  below  [see  Green  Bay  Harbor) i,  520;  in,  2813 

Depots,  engineer 1,13,15,760,773,775 

Derelicts.     See  Wrecks. 

Derry  station,  La.,  bridge  across  Cane  River i,  718 

Des  Allemands  Ba vou.  La. ,  bridge  across i,  720 

Deschutes  River,  Wash. : 

Bridge  at  Olympia i,  718 

Improvement  of  Olympia  Harbor i,  693;  iv,  3607 

Des  Glaises  Bayou,  La. ,  bridge  near  Moreauville i,  713 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care i,418;  ii,2196 

Des  Plaines  River,  111.,  survey  for  waterway  from  Lockport,  111.,  to  St. Louis, 
Mo 1,540,707;  nr,2931;  S.,11,53 

Details,  technical,  of  engineering  methods.     See  Technical  details. 

Detroit  and  Mackinac  Railway  Company,  bridge  of i,  71 7 

Detroit,  Monroe  and  Toledo  Short  Line  Railway,  bridge  of i,  717 

Detroit  River,  Mich.: 

Examination  and  survey  of  back  channel  at  Wyandotte i,  591 ;  in,  3140 

Improvement  of * i,  589;  in,  3130 

ENG  1904 2 
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Detroit  River,  Mich.— Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes r,  581 ;  iii,  3092 

Survey  from  Detroit  to  Lake  Erie,  final  report  on , i,  591 

Surveys,  etc.  {$ee  Northern  and  Northwestern  Lakes) i,  732;  fv,  4051 

Deviation  of  the  compass,  west  end  of  Lake  Superior i,  737;  iv,  4132 

Disappearing  gun  carriages i,  6, 7 

Discharge  measurements.     See  Gauging. 
Dismal  Swamp  Canal,  Ya.  and  N.  C: 

Exam ination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via x,  223;  ii,  1374 

District  of  Columbia.     See  Washington. 

Dividing  Creek  ( La  Trappe  River),  Md.,  improvement  of i,  190, 1270 

Division,  engineers i,  18 

Divisions,  engineer i,  18 

Doboy  bar,  Ga.,  improvement  of i,  269;  ii,  1651 

Dock  lines.     See  Harbor  lines. 
Dog  River,  Miss.: 

Bridge  in  Jackson  County i,  712 

Improvement  of  (see  Pascagoula  River] i,  333;  ii,  1828 

Dora,  Amy  (steamer),  removal  of  wreck  ot i,  193, 1274 

Dospalos,  Cal.,  bridge  across  San  Joaquin  River i,  719 

Double  Bayou,  Tex.,  improvement  of i,  373;  ii,  1999 

Drawbridges: 

See  aUo  Bridges. 

Rules  for  opening  of.^ i,  710 

Drawings.     ^See  Maps. 
Dredge  boats: 

Ashtabula  Harlx)r,  Ohio 1,604,1209;  in,  3193 

Charleston  Harbor,  S.  C 1,256,1202;  ii,  1550 

Cleveland  Harbor,  Ohio 1,600,1209;  iii,3174 

Columbia  River,  Oreg.  and  Wash.,  mouth  of i,  678, 1205;  in,  3543 

Conneaut  Harbor,  Ohio 1,605,1209;  iii,3200 

Delaware  River 1,151,1181,1214 

Erie  Lake 1,592,1209 

Fair|)ort  Harbor,  Ohio 1,602,1209;  in,  3188 

Florida,  works  in i,  300;  ii,  1713 

Key  West  Harbor,  Fla 1,288,1213;  ii,  1697 

Michigan  Lake,  harbors  on  eastern  shore i,  549, 553, 555, 503,  1 211 

Mississippi  River,  passes  of 1,345,346,1203,1204;  n,  1882 

New  York  Harbor,  N.  Y 1,127,1113,1208 

Oregon  coast  harbors  south  of  Columbia  River i,  663;  in,  3468 

Pensacola  Harbor,  Fla 1,313,1207;  ii,  1779 

St.  Johns  River,  Fla i,280,  1206;  ii,  1685 

Sandusky  Harbor,  Ohio 1,594,1209;  iii,3159 

Savannah  Harbor,  Ga i,  262, 1212;  n,  1639 

Southwest  Paj-s,  Mit^sissippi  River i,  345, 1204;  n,  1882 

Toledo  Harbor,  Ohio 1,592, 1209;  in,  3150 

Du  Boifl,  Jennie  R.  (schooner),  removal  of  wreck  of 1,86,930 

Duck  Creek  (Smyrna  River),  Del.,  improvement  of 1,174,1245 

Duck  Creek,  Wis. ,  bridge  across,  near  town  of i,  715 

Duck  Island  Harlmr,  Conn.,  construction  of  harbor  of  refuge i,  92, 975 

Duhith  Canal  and  Harlx)r,  Minn.: 

City  bridge  across  canal i,  711 

Im])roveinent  of,  including  description  of  plant  and  methods  employed 

in  building  concrete  south  pier  at  Superior  Entry....  i,505;  iii,2747;  iv,  3779 
Improvement  of  channels  in  waters  connecting  Great  Lakes....  i,581;  in, 3092 
Duncan  rocks,  Straits  of  Juan  de  Fuca,  Wash.,  examination  for  removal 

of 1,703;  IV,  3626 

Dunkirk  Harbor,  N.  Y.,  improvement  of if611;  in,  3251 

Dunncllon,  Fla.,  bridge  atToss  Withlacoochee  River i,  715 

Dutch  Island  II arl)or,  R.  I.  (see  Narraganaett  Bay) 1,78,917 

Duwami.sh  River,  Wash: 

Bridge  near  Seattle , 1, 717 

Improvement  of  (.sec  Puget  Sound) i>601;  iy,3604 

Duxbury  Harbor,  Mass.,  improvement  of i, 62,  861 

Dyer  County,  Tenn.,  bridge  of 1,713 


a 
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Eagle  Harbor,  Mich.,  stranding  of  steamer  Hutchinson  near i»517;  iii,  2782 

£a8t  Bay,  Fla.,  examination  of  upper i,  322;  ii,  1792 

East  (Ambrose)  chaunel,  New  York  Harbor,  N.  Y.,  improvement  of. .  i,  127, 1113, 1206 
East  Chester  Creek,  N.  Y. : 

Examination  with  a  view  to  improvement i,  126,  1061 

Improvement  of i>in,  1016 

Survey  regarding  cost  of  maintaining  improved  channel i*  112, 1018 

Eastern  Branch,  Elizabeth  River,  Va.  («e«  Norfolk  Harbor) i,218;  ii,  1364 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C: 

Construction  of  railroad  bridge  across i,  714 

Harbor  lines 1,709,1351 

Improvement  of • i,  197, 1310 

Survey  of  United  States  land  within  flats  of i,  19 

East  Haven  Harbor  and  River,  Conn. ,  construction  of  bridge i,  721 

East  Liverpool,  Ohio: 

Bridge  across  Ohio  River i,  711 

Improvement  of  Ohio  River i,  451 ;  in,  2406 

East  Pascagoula  River,  Mips.: 

Bridge  near  Scranton i,  717 

Improvement  of i,  333;  ii,  1 828 

East  Pass,  Garrabelle  Harbor,  Fla. ,  improvement  of i,  302;  ii,  1 762 

East  River,  Ga.  {see  Brunswick  Harbor) i,  274,  ii,  1659 

East  River,  N.  Y. : 

Harbor  lines 1,709,1096,1098,1101,1105 

Improvement  of i»116, 1028 

Removal  of  wreck 1,126,1053 

East  River,  Wis.,  bridge  at  Green  Bay i,  719 

Echo  Bay  Harbor,  N.  Y .,  improvement  of i,  110, 1014 

Edenton  Bay,  N.  C,  improvement  of i,  226;  ii,  1378 

Edgartown  Harbor,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Edgei'omb,  Me.,  bridge  of  town  of i,  717 

Edison  Slough,  Wash.  (/»^<;Puget  Sound) i,691;  iv,3604 

^isto  River,  S.   C,   examination  from  mouth  to  Aiken  and  £dge6eld 

lino ; 1,261;  ir,  1585 

Edisto  (South)  River,  S.  C,  waterway  via i,  259;  ii,  1563 

Eel  River,  Mass.  («f€  Plymouth  Harbor) 1,6:^,862 

Egbert,  Fort,  Alaska,  road  to  Valdes i,  744;  iv,  4217 

Eighteenmile  Creek,  N.  Y. : 

Examination  and  survey  of  Olcott  Harbor i,  630;  in,  3354 

Harlx:>r  lines  at  OUu)tt  Harbor i,709;  in,  3378 

Improvement  of  Olcott  Harbor i,  620;  in,  3331 

Elbow  Riflfle,  Chehalis  River,  Wash.,  bridge  at i,  717 

Electrical  connections  at  fortifications i|9, 11 

Elizabeth  River,  N.  J.,  improvement  of i,  143, 1150 

Elizabeth  River,  Va.i 

Examination  and  survev  for  waterwav  from  Norfolk  to  Beaufort  In- 
let  .' .* 1,227;  n,  1387 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hos- 
pital Point 1,218;  n.  1364 

Improvement    of     waterwav    to    Albemarle    Sound,    via    Currituck 

Sound '. 1,224;  n,  1376 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,  223;  n.  1374 

Improvement  of  Western  Branch i,  219;  ii,  1366 

Elizabethtown,  III.: 

Examination  of  Ohio  River  at i,  456;  in,  2453 

Improvement  of  Ohio  River i,  451, 455;  in,  2406 

Klkpoint,  S.  Dak.  («€«  Missouri  River) i,431;  n,2300 

Elk  River,  Md.: 

Improvement  of i,  181, 1256 

liemoval  of  sunken  piles,  rafts,  etc i,  193, 1274 

Elk  River,  Tenn.  and  Ala.,  examination  of i,  451;  ii,  2397 
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Fairhaven,  Mass.: 

Defenses  of  New  Bedford i,  5 

Improvement  of  New  Bedfonl  Harbor i,  74, 911 

Fairmont,  W.  Va. ,  bridge  across  West  Fork  River i,  716 

Fairnort  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  602, 1209;  in,  3188 

Removal  of  wrecks 1,607,608;  in,  3206, 3207, 3208 

Reports  on  floods  and  on  sediment  and  discbarge  observations  in  Grand 

River iv,  3803, '3813 

Fairv  Lake,  Tex.  and  La. : 

Examination  of  Cypress  Bayou,  including i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Falia,  Bogue,  La.,  improvement  of i,  355;  ii,  1905 

Fall  River  Harbor,  Mass.,  improvement  of i,  79, 919 

Falls  of  Ohio  River,  Louisville,  Ky: 

Examination  at  head  of i,  502;  iii,  2702 

Improvement  of i,  484;  iii,  2662 

Operating  and  care  of  l^uisville  and  Portland  Canal i,  489;  in,  2664 

Falmouth  Harlx>r  and  Pondn,  Mass.,  examination  for  harbor  of  refuge i,  87, 949 

Feather  River,  Cal. : 

Improvement  of i,645;  in,  3417 

Improvement  of,  by  Califoniia  Debris  Commission i,  706;  i  v,  3693 

Fenwicts  Island  shoal,  Md. ,  removal  of  wreck  off i,  193, 1274 

Fernandina,  Fla.: 

Improvement  of  Cumberland  Sound .*. . ,  i,  277;  n,  1664 

Improvement  of  waterwav  to  Savannah,  Ga i,  276;  n,  1662 

Ferry  (Fairy)  Lake,  Tex.  ami  La.: 

Examination  of  Cypress  Bayou,  including i,  398;  n,  2076 

Improvement  of  Cypress  Bayou,  including i,  386;  n,  2037 

Fidelia  ( l>arge),  removal  of  wrecic  of i,  86, 929 

Filtration  plant,  Washington  Aqueduct,  D.  C i,  728;  iv,  3890 

Finders,  range  and  jx)8ition i>ft»ll 

Fire  Island  Inlet,  N.  Y.  («ee  Great  South  Bay) 1,120,1036 

Fishinjj  Creek,  N.  C. ,  improvement  of '- i,  230;  ii,  1477 

Fish  River,  Ala.,  examination  of i,343;  n,  1858 

Fish  traps  in  Puget  Sound,  Wash. ,  inspection  of i,  703;  i v,  3626 

Fivemile  River  Harbor,  Conn.,  improvement  of i,  103, 988 

Flag  River,  Wis.  («€€  Portwing  Harlx)r) i,508;  in,2761 

Flannery  ( canal  boat),  removal  of  wreck  of i,  134, 1126 

Flatl^ke,  La.  (^^<?  Grand  River) i,350;  n,  1895 

Flint  River,  Ga.,  improvement  of i,  308;  n,  1770 

Flint  River,  Mich.,  improvement  of i,  574;  in,  3074 

Floating  of  loose  logs,  etc. ,  on  certain  streams,  rules  governing i,  710 

Florence,  Wash. ,  bridge  across  Stilaguamish  River i,  717 

Florida: 

Defenses  of  Key  AVest  and  Tampa,  including  rei>ort  on   damp-proof- 
ing   1,5,10;  IV,  3725 

Defenses  of  Pensacola,  including  report  on  damp-prooting  and  on  color- 
ing of  concrete  to  diminish  glare i,  5, 10;  iv,  3726 

Dredge  boat  for  Key  West  Harbor 1,288,1213 

Dredge  boat  for  Pensacola  Harbor i,  313, 1207 

Dre<lge  boat  for  St.  Johns  River 1,281,1206 

Dredge  and  snag  l)oat  for  works  in i,  300;  n,  1713 

Removal  of  water  hyacinths  from  waters  in i,  299;  ii,  1712 

Flori<la    Coast    Line    Canal    and    Transportation    Companv    (see    Indian 

River) '.. i,285;  ii,  1694 

Florida   F^st  Coast  Railway   Companv,  cxmstruction  of  basin  at  Miami, 

Fla.,  by .* i,286;  n,  1695 

Flushing  Bay  ami  Creek,  N.  Y. : 

Bridge  acroj^s  creek  to  Newtown i,  713 

Examination  and  survey  of  bay 1,115,127 

Improvement  of  bay i,  114, 1025 

Foreign  possessions.     See  Insular  possessions. 

Fore  River,  Me.  (w<?  Portland) 1,32,33,791 
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Fore  (Weymouth)  River,  Ma^s.: 

Examination  and  survey i,  70, 891 

Improvement  of ^ i,  58, 858 

Forked  Deer  River,  Tenn. : 

Examination  of i>443;  ii,  2351 

Improvement  of i»437;  ii,  2337 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill 1,381;  11,2011 

Fort  Egbert,  Alaska,  road  to  Valdes i,  744;  iv,  4217 

Fortifications  {see  also  Technical  details) : 

Appropriations i,  6, 11, 12 

Artillery  Torpedo  Board i,  10 

Board  of  Engineers,  The r,  4,  749 

Board  on  Fortifications  or  other  Defenses  ( Endicott  Board ) i,  5 

Board  of  Ordnance  and  Fortification i,5 

Carriages,  gun  and  mortar .,        i,  6, 7 

Emplacements,  modernizing  the  older i,8 

Estimates  of  appropriations  required i,  12 

Financial  statement -  i,  11 

General  statement  and  progress  of  work i,5 

Gun  and  mortar  batteries,  indoding  report  upon  test  of   blast  me- 
ters   1,5,11,12;  IV,  3739 

Insular  possessions i,  10, 12 

Preservation  and  rejiair  of i,9 

Projects 1, 5, 11 

Range  and  position  finders i,  8, 11 

Searchlights  Tind  electrical  connections i,  9,  11 

Sea  walls  and  embankments i,  10, 12 

Sites 1,9,11,12 

Submarine  mines i,  30, 12 

Supplies  for  seacoast  defenses i,  9, 12 

Fort  I^avenworth,  Kaus.,  engineer  depot i»l5,  773 

Fort  Pierre,  S.  Dak.  (s^e  Missouri  River) i,431;  ii,  2300 

Fort  Point  channel,  Boston,  Mass.,  improvement  of i,  66, 853 

Fourche  Le  Fevre  River,  Ark.,  bridge  near  Esaa i,  716 

Fourche  River  Lumber  Company,  bridge  of i,  716 

Fox  River,  Wis.: 

Bridge  at  Depere i,  715 

Bridge  at  Littlechute i,  713 

Improvement  of i,  533;  iu,2846 

Improvement  below  Depere,  including  Green  Bay  Harbor i,  520;  in,  2813 

Oi)erating  and  care  of  locks  and  dams i,  535;  in,  2852 

Francfmia  (\'essel) ,  removal  of  wreck  of i,  279;  ii,  1668 

Frankford  Creek,  Pa.,  removal  of  wreck  at  Philadelphia i,  156, 1200 

I  Frankfort  Harbor,  Mich.,  improvement  of i,  566;  iii,  9028 

Franklin,  Pa.,  bridge  across  Allegheny  River i,  720 

Fredcrica  River,  Ga.,  examination  of * i,  280;  ii,  1674 

Frederick  the  Great,  statue  of i,  742;  iv,  4199 

French  Broad  River,  Tenn.,  improvement  of i,  447;  ii,  2389 

;^  Frenchman  Bay,  Me. ,  defenses  of i,5 

Friend,  Lottie  K.  (schooner) ,  removal  of  wreck  of i,  157, 1 201 

Fuca,  Juande,  Strait^^,  Wash.,  examination  for  removal  of  Duncan  rocks,  i,  703;  iv,  3626 


**  Galena  River,  111.,  operating  and  care  of  lock  and  dam i,  418;  n,  2202 

Galleries,  cable 1 i,  10, 12 

Gallipolis,  Ohio,  ice  pier  (see  Ohio  River) i|451;  in,  2406 

Galveston  and  Brazos  Canal,  Tex.  {see  Brazos  River,  etc.) i|374;  ii,  1999 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 

ers^Htion,  and  of  sea  wall  from  Thirty -ninth  to  Forty-fifth  street,  i,  ^1;  n,  2011 
Defenses  of,  including  report  on  damp-proofing  and  loondations. . .  1,5;  iv,3729 

Harbor  lines  at  Texas  City 1,709;  u,2026 

i       i  Improvement  of  Galveston-Texas  City  channel 1,369;  ii,1983 

i  ^^p^^  Improvement  of  harbor  entrance 1,866;  ii,  1974 

I  ^i^^^^W         Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,368;  ii,  1979 


Pi 
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Galveston  Bay  and  Harbor,  Tex. — Continued. 

Improvement  of  waterway  to  Houston i,  370;  ii,  1986 

Improvement  of  West  Bay 1,373,375;  ii,  1999, 2002 

GkuBConacle  River,  Mo.,  improvement  of i,  435;  ii,  2322 

Gasparilla    Sound,   Fla.,   examination   of,   including   cut-off   into  Lemon 

Bay 1,301;  ii,1722 

Gauging: 

Columbia  River,  Oreg.  and  Wash i,  685;  in,  3558 

Floods,  and  sediment  and  discharge  observ'ations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,3803,3813 

Michigan  Lake,  variations  in  surface  level  on  east  shore i,  544 

Mississippi  River  and  principal  tributaries i,  430, 707;  u,  2296;  S.,  7, 63 

Northern  and  Northwestern  lakes,  levels  (1860-1904)  and  discharges 

(1860-1903) 1,736;  iv,  4057, 4058 

Gaysport,  Ohio,  bridge  across  Muskingum  River i,  720 

Gedney  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

General  Franz  Sigel  (schooner) ,  removal  of  wreck  of i,  608;  in,  3208 

Genesee  River,  N.  Y. : 

Bridge  at  Cliarlotte i,717 

Improvement  of  Charlotte  Harbor i,  621;  in,  3332 

Geneva  County,  Ala.,  bridge  of i,  711 

George  Lake,  St.  Johns  River,  Fla.  (see  Volusia  bar) i,  283;  ii,  1692 

Georges  River,  Me.,  improvement  ol i,  30, 788 

Georgetown  Harbor,  D.  C.    See  Washington. 
Georgetown  Harbor,  S.  C. : 

Examination  and  survey i,  262;  ii,  1591 

Improvement  of  {see  Wmyah  Bay) i,  249;  ii,  1549 

Georgia,  defenses  of  coast  of,  including  report  on  damp-proofing i»  5, 9;  iv,  3723 

Gertrude  (sloop),  removal  of  wreck  of i>177, 1249 

Gilberton  ( barge) ,  removal  of  wreck  of i,  156, 1 201 

Gilbertsville,  Ky.: 

Bridge  across  Tennessee  River i,  712 

Improvement  of  Tennessee  River  below  Riverton,  Ala i,  446;  ii,  2357, 2364 

Githens,  Mary  U.  (steamer),  removal  of  wreck  of i,  178, 1249 

Gladstone  Harbor,  Mich. ,  examination  and  survey i,  536;  in,  2861 

Glencove  Harbor,  N.  Y.,  improvement  of i,  114,1024 

Glidden,  John  N.  (steamer),  removal  of  wreck  of i,  591 ;  in,  31 39 

Gloucester  County,  N.  J.,  bridge  of i,  714 

Gloucester  Harbor,  Ma&s. ,  improvement  of i,  46,  837 

Golconda,  111.  {see  Ohio  River) ',451;  in,  2406 

Golden  Gate,  Cal.,  channel  to  Karquines  Straits  {see San  Pablo  Bay),  i,  641;  in,  3411 

•  Goose  Island  flats,  Delaware  Ri  ver,  removal  of  wreck 1 i,  156, 1 200 

Goshen  Creek,  N.  J.,  improvement  of i,  162, 1233 

Gosport  Harbor,  N.  H.  {gee  Isles  of  Shoals  Harbor) i,  37,  829 

Government  l*rin ting  Office,  Washington,  D.  C: 

Erection  of  new  building,  including  report  on  construction  methods, 

etc 1,739;  iv,  3819,  4179 

Repairs  to  old  building i»  740;  iv,  4180 

Telegraph  line i,  731,  732;  iv,  3954 

Government  telegraph  line,  Washington,  D.  C i,  731,  732;  i v,  3954 

Governors  Island,  ^sew  York  Harbor,  N.  Y.,  enlargement  of i,  IJW,  1124 

Gowanus  Bay,  Canal,  and  Creek,  N.  Y. : 

Bay  Ridge  and  Red  Hook  channels  and  Gowanus  Canal,  improvement 

of 1,1:30,1118 

Bridges  aiToss  canal  at  Brooklyn i,718 

Gowanus  Creek  channel,  improvement  of i,  132, 1 123 

Granby,  S.  C. : 

Construction  of  lock  and  dam  in  Congaree  River i,  254;  n,  1557 

Improvement  of  Congaree  River  by  open-channel  work i,  253;  n,  1556 

Grand  Calumet  River,  III.  and  Ind. : 

Examination  up  to  one-half  mile  above  Hammond,  Ind i,  541 ;  in,  2941 

Improvement  of i,  539;  in,  2928 

Improvement  of  Calumet  (South  Chicago)  Harbor i,538;  in,  2924 

Grand  Ecore,  La. ,  bridge  across  Red  River i,  721 

Grand  Haven  Harbor,  Mich.,  improvement  of i,  555;  in,  2993 

Grand  Marais,  Mich. : 

Improvement  of  harbor  of  refuge i,  516;  in,  2779 

Removal  of  wreck  off  entrance  to  harbor *'"..--  i,517;  in, 2781 
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Grand  Marais,  Minn.: 

Examination  relative  to  east  pier i,  518;  iii,  2783 

Improvement  of  harbor i,  503;   iii,  2743 

Grand  Kapide,  Wabaeh  River,  lock  and  dam i,  492, 495;  iii,  2672,  2675 

Grand  River,  La.,  improvement  of i,  350;  ii,  1895 

Grand  River,  Mich.: 

Improvement  of,  including  report  on  projecrt  by  Board  of  Engineers  for 

Rivers  and  Harl)or8 i,557;  iii,  2999,  3003 

Improvement  of  Grand  Haven  Harbor i,  555;   iii,  2993 

Grand  River,  Ohio: 

Improvement  of  Fairport  Harbor i,  602, 1209;  iii,  3188 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Grant,  Andrew  (canal  boat),  removal  of  wreck  of i,  126, 1051 

Grant  (army  transport),  conversion  into  dredge 1,678,1205;  iii,  3543 

Grant  statue,  Washington,  D.  C i,  731;  iv,  3949 

Gravesc^nd  Bay,  N.  Y.,  harbor  lines  at  Coney  Island i,  709, 1110 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Grays  HarSor,  Wash. : 

Improvement  of,  including  bar  entrance,  with  rejwrt  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors,  etc i,  687;  iv,  3583,  3585 

Improvement  of,  between  Aberdeen  and  the  entrance i,  689;  iv,  3601 

Great  Kanawha  River,  AV.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  iii,  2587 

Improvement  of i»475;  iii,  2575 

Operating  and  care  of  locks  and  dams i,  475;  iii,  2577 

Great  Lakes: 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 
ing history  of iv,  3818 

Bulletins i,736;  iv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  iii,  3102 

Defenses  of  .  i  S 

Discharges,  table  of  (1860  to"  1903) .'.."...'...'..' .*.'.'  i",  736;  iv,  4058 

Dredge  boat  for  harbors  on  Lake  Erie i,  592, 1209 

Dredge  boat  forharbors  on  eastern  shore  of  Lake  Michigan,  i,  549, 553, 555, 563, 1211 
Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,3803,3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statistics,  etc iii,  3325 

Improvement  of  channels  in  waters  connecting i,  581 ;  iii,  3092 

Navigation  of,  in  1841,  conditions  governing i,  732 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on.       i,  591 

Surveys  and  charts i,  732,  737;  iv,  4051 

Water  levels  (1860  to  1904) i,  736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Great  Pedee  River,  S.  C,  improvement  of i,  247;  ii,  1547 

Great  Salt  Pond,  Block  Island,  R.  I.: 

Examination  for  harbor  of  refuge it  87, 949 

Improvement  of , i,  85, 927 

Great  Swius  Bay,  N.  Y.,  improvement  of  harbor i,  622;  in,  3337 

Great  South  Bav,  N.  Y.,  improvement  of i,  120, 1036 

Green  Bay  Harbor,  Wis. : 

Bridge  across  East  River i,  719 

Improvement  of i,  520;  in,  2813 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of 1,78,919 

Greenport  Harbor,  N.  Y. ,  removal  of  wrecks i,  125, 1052 

Green  River,  Ky. : 

Examination  for  dam  in  Ohio  River  to  increase  depth  on  sill  of  Lock  1, 

on 1,456;  in,  2465 

Improvement  aV>ove  mouth  of  Big  Barren  River i,  497;  in,  2677 

Operating  and  care  of  locks  and  dams i,  498:  in,  2679 

Greensboro,  N.  C,  monuments  to  Generals  Nash  and  Davidson  in  Guilford 

battle  grounds i,  742;  iv,  4201 

Greenville  Harbor,  Miss,  (/sec  Mississippi  River  Commission) i,707;  8.,  3, 40 

Greenwich  Harbor,  Conn.,  improvement  of 1,105,989 

Greenwich  Township,  Conn.,  bridge  across  Coecob  (Mianus)  River  at  Cos- 
cob  Harbor 1,715 
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Griggsville,  111.,  bridge  across  Illinois  River i,  723 

Grossetete  Bayou,  I-a. ,  examination  of i,  365;  ii,  1924 

Groton,  Conn.,  bridge  of  town  of,  across  Mystic  River i,  716 

Grouncls,  ])nbUc  buildings  and,  District  of  Columbia i,  730;  it,  3899 

Guadalupe  River,  Tex.,  examination  from  San  Antonio  Bay  to  and  above 

Victoria i,381;  ii,2012 

Guam  Island,  defenses  of i,  10, 12 

Guilford  battle  grounds,  N.  C,  monuments  to  Generals  Nash  and  David- 
son     1,742;  IV,  4201 

Gulfport,  Miss.,  improvement  of  channel  to  Ship  Island  Harbor i,  338;  ii,  1835 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters i,  299;  ii,1712 

From  Louisiana  waters i,  360;  ii,  1913 

From  Texas  waters i,  360 

Gull  rocks,  Newport  Harbor,  R.  I.,  bridge  to  Sheeps  Point i,  719 

Gun    and    mortar    batteries,    including    report    uix)n    test    of    blast  me- 
ters  1,5,11,12;   IV,  3739 

Guyandot  River,  W.  Va. ,  improvement  of i,  478;  iii,  2635 

H. 

Hackensack  River,  N.  J.,  bridge  across i,  713 

Hague,  The,  Norfolk,  Va.,  harbor  Hues  in  Smith  Creek i,  709;  ii,  1470 

Hafl,  Willie  Lee  (schooner) ,  removal  of  wreck  of i,  227;  ii,  1 380 

Halls  Slough,  Wash.  («ee  Puget  Sound) i,691;  iv,3604 

Hammond,  Ind.: 

Bridge  across  Calumet  River i,  711 

Improvement  of  Calumet  River i,  539;  in,  2928 

Hampton  Harl)or  and  River,  N.  H.,  examination  of i,  69,  870 

Hampton  Roads,  Va. :  • 

Defenses     of,      including      report     on      dami>-proofing    and    datum 

points 1,5,9,10;  iv,3721 

Improvement  of i,  220;  ii,  1366 

Improvement  of  approaches  to  Norfolk  Harbor i»  21 8;  ii,  1364 

Removal  of  wreck  off  Newport  News  Point i,  227;  ii,  1380 

Handkerchief  shoal,  Mass. ,  removal  of  wreck  off i,  86, 929 

Hanging  Rock,  Ohio: 

Harbor  lines  in  Ohio  River  to  Ashland,  Ky i,  709;  in,  2487 

Improvement  of  Ohio  River \ i,  451 ;  iii,  2406 

Harbor  Beach  (Sand beach),  Mich.: 

Improvement  of  harbor  of  refuge i,  575;  in,  3077 

Water  levels i,  736;  iv,4057 

Harbor  lines,  establishment  of i,  709 

Anacostia  River,  D.  C 1,709,1351 

Arthur  Kill,  N.  Y.  and  N.  J.,  stone  monuments i,  129 

Astoria,  Oreg i,  709;  in,  3577 

Battery,  the.  New  York,  N.  Y 1,709,1127 

Boston  Harbor,  Mass. ,  Charles  River i,  709, 899 

Buffalo  Harbor,  N.  Y i,  709;  in,  3316 

Clmrles  River,  Mass 1,709,899 

Columbia  River  at  Astoria,  Oreg i,  709;  in,  3577 

Coney  Island,  N.  Y 1,709,1110 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  I).  C 1,709,1351 

f:ast  River,  N.  Y 1,709,1096,1098,1101,1105 

Eighteenmile  Creek,  N.  Y.,  Olcott  Harbor i,  709;  in,  3378 

Galveston  Bav,  Tex.,  at  Texas  Citv i,709;  n,2026 

Gravesend  Bay,  N.  Y ' 1,709,1110 

Hague,  The,  Norfolk,  Va i,  709;  n,  1470 

Hudson  River,  N.  Y.,  at  the  Battery,  New  York  City i,  709, 1127 

Hudson  River,  N.  Y.,  at  Yonkers 1,709,1108 

Jacksonville,  Fla.,  near i,  709;  n,  1757 

Kill  van  Kull,  N.  Y.,  stone  monuments  along  Staten  Island  shore i,  129 

McKeeaport,  Pa i,  709;  in,  2551 

Mare  Island  Strait,  Cal i,709;  ni,3430 

Missouri  River  at  St.  Jos<'ph,  Mo i,709;  ii,2334 

Monongahela  River,  Pa i,  709;  in,2551,2553 

Newark  Bav,  along  Staten  Island  shore i,  709, 1 177 
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Harlx)r  lines,  establishmont  of — Continued. 

New  York  Harlx)r,  N.Y.,  East  River 1,709.1096,1098,1101,1106 

New  York  Harbor,  N.  Y.,  (Travesend  Bay  at  Ck>ney  Island i,  709, 1 1 IC 

Kew  York  Harbor,  N.  Y.,  Hudson  River  at  the  Battery i,  709, 1 127 

New  York  Harbor,  N.  Y.,  Newark  Bay,  along  Staten  Island  shore. .   i,  709, 1177 

New  York  Harbor,  N.  Y.,  Staten  Island  shore,  stone  monuments i,  129 

New  York  Harbor,  N.  Y.,  at  St.  George,  Staten  Island i,  709, 1175 

Norfolk  Harbor,  Va i,709;  ii,  1470 

North  (Hudson)  River,  N.  Y.,  at  the  Battery,  New  York  City i,  709, 1127 

Ohio  River i,709;  iii,  2482,  2554 

Olcott  Harbor,  N.  Y i,  709;  in,  3378 

Port  Morris,  New  York,  N.  Y i,  709, 1106 

Port  Perry,  Ta i,  709;  in,  2553 

Pot<.)mac  River,  at  Washington,  D.  C i,  709,  1351 

Sabine  Pass,  Tex i,  709;  n,  1968 

St.  George,  Staten  Island,  N.  Y r,  709, 1175 

St.  Johns  River,  Fla.,  near  Jacksonville i,  709;  ii,  1757 

St.  Joseph,  Mo 1,709;  n,  2334 

Smith  Creek,  Norfolk  HarlK)r,  Va i,709;  n.  1470 

Staten  Island,  N.  Y.,  in  Newark  Bay i,  709,  1177 

Staten  Lsland,  N.  Y.,  at  St.  George i,  709, 1175 

Staten  Island,  N.  Y. ,  water  front,  stone  monuments i,  129 

•  Steubenville,  Ohio i,709;  ni,2482 

Stonv  Point,  Buffalo,  N.  Y i,709;  ni,3316 

Texas  Citv,  Tex i,  709;  n,  2026 

The  Hague,  Norfolk,  Va i,  709;  n,  1470 

Urbana  Creek,  Va i,  709,  1359 

Vallejo,  Cal i,709;  ni,3430 

Washington,  D.  C 1,709,1351 

Yonkers,  N.  Y t 1,709,1108 

Harbors  and  rivers,     8^?  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  Harlem  River,  N.  Y.,  examination  of i,  127, 1064 

Harlem  River,  N.  Y.: 

Bridge  at  Two  hundred  and  seventh  street.  New  York i,  714 

Examination  of  Harlem  (Bronx)  Kills f i,  127,  1064 

1  mprovement  of i,  117, 1031 

Ilarlowe  Creek,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  235;  n,  1485 

Harris  County,  Tex.,  bridge  of i,  719 

Hartford,  C<:>nn.,  improvement  of  Connecticut  River  below i,  91,  973 

Hartford,  W.  Va. ,  ice  harbor  {sve  Ohio  River) i,  451 ;  in,  2406 

Hart,  Levi  (t^chooner ) ,  removal  of  wreck  of i,  86,  930 

Harvesta  chemical  compound,  use  of 1,299,360;  ii,  1712, 1913 

Hatchee  River,  Tenn.: 

Bridge  in  Lauderdale  County i,  715 

Examination  from  mouth  to  Rialto i»443;  ii,  2348 

Hat  Sloujrli,  Wash,  (^fr' Puget  Sound) i,691;  iv,  3601 

Havana,  111.,  bridges  across  Illinois  River i,  722 

Haverhill,  Mii.ss.,  examination  of  Merrimac  River  to i,  ft),  872 

Havre  de  (irace,  Md.: 

Bridge  across  Sus(|uehanna  River  to  Perry ville i,  718 

Improvement  of  Sus(juehanna  River  above  and  below i,  182, 1257 

Hawaiian  Islands: 

Defenses  of 1,10,11,12 

Improvement  of  Pearl  Harbor i,650;  ni,3423 

Hay  l^ke  channel,  St.  Marys  River,  Mich.: 

Final  report  on  survey 1,591 

Improvement  of 1,586;  ni,  3118 

Improvement  of  channels  in  waters  connecting  Great  Lakes  ....  i,  581;  ni,  3092 

Helena  Harbor,  Ark.  (see  Mississippi  River  Commission) i,707:  8.,  3,  40 

HelHJate,  East  River,  N.  Y.,  improvement  of 1,116,1028 

Hem|>stead  Harbor,  N.  Y.: 

P»ridge  across  Parsonage  Creek  near  Baldwins i,  723 

Improvement  of  (Jlencove  Harbor 1, 114, 1024 

Hen  and  Chicken  liurht-ship,  Mass.,  removal  of  wreck  near 1,86,929 
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Henderson,  Ky.: 

Examination  for  dam  in  Ohio  River  for  harlx)r  at i,  4t*>6;  hi,  2466 

Improvement  of  Ohio  River i,  451, 465;  iii,  2406 

Henry,  111. .  bridge  across  Illinois  River i,  722 

Henry,  Cape,  Va.,  defenses  at i,6 

Henry  City  Bridge  Company,  bridge  of i,  722 

Hermann,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,431;  ii,  2300 

Herr  Island,  Allegheny'  River,  Pa. ,  lock  and  dam  at i.  467, 468;  in,  2552,  2526 

Hertford,  N.  C,  exammation  of  Perquimans  River  at  and  near i,  227;  ii,  1380 

Hig^ns,  Capt.  H.  L.  ( l>arge),  removal  of  wreck  of i,  125, 1053 

Highway  bridges,  Potomac  Kiver,  Washington,  D.  C. : 

Aqueduct  Bridge i,  723;  rv,3877 

To  replace  Ix)ng  Bridge i,  724;  iv,  3879 

Highways.    >See  Roads. 

Hilja  ( bark) ,  removal  of  wreck  of •!,  342;  ii,  1839 

Hillsboro  Bay  and  River,  Fla. : 

Examination  and  survey .* i,  301 ;  ii,  1726 

Improvement  of i,  294;  ii,  1705 

History,  pictorial,  of  breakwater  constniction,  in  Buffalo  (N.  Y. )  engineer- 
ing district IV,  3818 

Hiwassee  River,  Teiin. : 

Examination  of,  from  mouth  of  the  Ocoee  to  Savannah  Ford i,  451;  ii,  2400 

Improvement  of i,  449;  ii,  2394 

Hockingport,  Ohio,  ice  harlx>r  in  Ohio  River i,  451 ;  in,  2406 

Holland  Harbor,  Mich.,  improvement  of i,  553;  in,  2989 

Holmes  River,  Fla.,  improvement  of i,  312;  n,  1778 

Holston  River,  Va.  an<l  Tenn. ,  improvement  of i,  450;  ii,  2396 

Home  City,  Ohio,  Lock  an<l  Dam  37,  Ohio  River i, 454;  in, 2428 

H6mochitto  River,  Miss. ,  improvement  of i,  353;  ii,  1904 

Hookton,  Cal.  (^/?<»  Humboldt  Harbor) i,649;  in,  3422 

Hopefield  Bend,  Mississippi  River  (ir<'«  Mississippi  River  Commission) .  i,  707;  8.,  3,40 

Hoquarten  Slough,  Oreg.  («ei' Tillamook  Bay) 1,661,663;  nf,3466,3468 

Horn  Island  Harbor  and  Pass,  Misq.: 

Examination  and  sun'ey  of  pass , i,  343;  n,  1 863 

Improvement  of  harlwr  (see  Pascagoula  River) * i,  333;  n,  1828 

Removal  of  wreck i,  342;  ii,  1 839 

Hospital  Point,  Norfolk  Harixir,  Va.,  removal  of i,  218;  n,  1364 

Housatonic  River,  Conn. : 

Bridge  l)etween  Milford  and  Stratford i,  718 

Improvement  of i,  98, 983 

Improvement  of  Milford  Harbor i,  W,  982 

House  C-ommittee  on  Rivers  and  Harbors.     See  Committee,  etc. 
Houston,  Tex.: 

liridge  across  Buffalo  Bayou i,  719 

Improvement  of  waterway  to  (lalvest^)n i,  370;  n,  1985 

Houston  Countv,  Ala.,  bridgeOf i,  712 

Howard  University  resenoir,  Washington,  I).  C' /  i,  726,  727;  iv,  :«83,  3889 

Howlett,  M.  P.  (canal  l)oat),  removal  of  wreck  of i,  15^j,  1200 

Hudson  Countv,  N.  J.,  bri<lge  of i,  713 

Hudson  River,' N.  Y.: 

tSft'  also  New  York  City  and  HarlK>r. 

Albany,  removal  of  wreck i,  1 26, 1054 

Improvement  of i,  120, 1038 

IVekskill  Harbor,  improvement  of i,  124, 1049 

Rondout  Harlx>r,  improvement  of i,  123, 1048 

Saugerties  Harbor,  improvement  of i,  122, 1045 

Saugerties  Harbor,  removal  of  wreck i,  1 25, 1052 

Troy,  removal  of  wreck i,  126, 1054 

l'p]>er  portion,  examination  in  relation  to  gorges  and  freshets  between 

Albany  and  Coxsackie 1,127,1082 

Yonkers,  harlwr  lines i,709, 1108 

HumlK)ldt  Harl)or  and  Bay,  Cal.,  improvement  of i,649;  ni,3422 

Humptulips  River,  Wash.,  bridge  across i,714 

Hunting  Creek,  Alexandria,  Va.,  examination  of % i»21'J',  1^2 

Huntington  Harbor,  N.  Y.,  improvement  of '.  ^^^»  1^3 
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Huron  Harbor,  Ohio: 

Examinatiou  and  survey i,  609;   iii,  3209 

Improvement  of i,  596;  iii,  3163 

Huron  I^ke  (see  also  Northern  and  Northwestern  Lakes): 

Final  report  on  survey  of  waterway  to  Lake  Superior i,  591 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  575;  iii,  3077 

Removal  of  sunken  anchor  near  Port  Huron  light-ship m,  3139 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,4057,4058 

Hutclynson  River  (East  Chester  Creek),  N.  Y.: 

Examination  with  a  view  to  improvement i,  126, 1061 

Improvement  of i,  1 1 1, 1016 

Survey  regarding  cost  of  maintaining  improved  channel i,  112, 1018 

Hutchinson  (steamer),  stranding  of i,517;  1 11,  2782 

Hyacinths,  water,  removal  of: 

From  Florida  waters i,  299;  11, 1712 

From  Louisiana  waters i,  360;  11, 1913 

From  Texas  waters 1 i,  360 

Hyanniy,  Mass. ,  improvement  of  harbor  of  refuge i,  70,  904 

Hydraulic  mining  in  California  . .  .*. i,  706;  iv,  3693 

Hydraulics.     See  Gauging. 

Hydrology.     See  Ganging. 

Hylebos  waterway,  Tacoma  Harbor,  Wash.,  examination  and  survey,  i,  704;  iv,  3629 


I. 

I  and  J  street  waterway,  Whatcom,  Wash. ,  bridge  across i,  716 

Idler  (yacht),  removal  of  wreck  of i,  608;  1 11,  3208 

He  an  Haut  Thoroughfare,  Me.,  examination  of i,  34,  802 

Illinois  and  Mississippi  Canal,  111.: 

Bridge  in  Bureau  County i,»718 

Construction  of i,  542;  in,  2957 

Operating  and  care i,  418;  11,  2200 

Illinois  Central  Railroad  Company: 

Bridge  of,  across  Chicago  River  near  its  mouth i,  721 

Bridge  of,  across  Hatchee  River,  Tenn i,  715 

Bridge  of,  across  lllhiois  River,  111 i,  722 

Bridge  of,  across  South  Fork  of  South  Branch,  Chicago  River,  111 i,  720 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Illinois  River,  111.: 

Bridges  obstructing  navigation i,  721,  722,  723 

Improvement  of i,  541 ;  in,  2951 

Operating  and  care  of  locks  and  dams i,  542;  in,  2954 

Survey    for    waterway    from     Lockport,    111.,    to    St.    Louis,    Mo., 

via 1,540,707;  in,  2931;  S.,11,53 

Imboden  and  Odell  Railroad  Company,  bridge  of i,  717 

Indiana  Chute,  Falls  of  Ohio  River: 

Examination  of i,  502;  iii,  2702 

Improvement  of i|484;  in,  2662 

Indian  Island  Slouj^h,  N.  C,  examination  of i)244;  n,  1511 

Indian  River,  Fla.,  nnprovement  of 1,285;  n,  1694 

Indian  River  Bay,  Del.,  waterway  via i,  175, 1247 

Indian  River  Inlet,  Fla.  (see  Indian  River) i,  285;  n,  1694 

Inland  waterways.     See  Canals  and  Waterways. 
Inside  routes.     See  Canals  and  Waterways. 
Insular  possessions: 

Coal  mining  in  the  Philippines iv,  3870 

Defenses  of i,  10, 12 

Improvement  of  Pearl  Harbor,  Hawaii i,  650;  in,  3423 

International  Commission,  Permanent,  of  Congresses  of  Navigation i,  708 

Ironton,  Ohio: 

Bridge  across  Ohio  River  to  Ashland,  Ky i,  711 

Improvement  of  Ohio  River ^  451;  ni,  2406 

Island  possessions.     See  Insular  possessions. 

Isle  of  Wight  Bay,  Md.,  improvement  of  waterway  via 1,175,1247 

Isles  of  Shoals,  Me. ,  imjirovement  of  harbor  at 1, 87, 829 

Istokpojra  Creek,  Fla.  (.v^^  Kissimmee  River) i,  2^;  11, 1698 

1  street  waterway,  W hatcom,  Wash. ,  bridge  across i,  716 
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J  street  waterway,  Whateoin,  Wash. ,  bridge  across i,  716 

Jacksonville,  Fla. : 

See  aho  St.  Johns  River. 

Harbor  lines  in  St.  Johns  River i,  709;  ii,  1757 

James  River,  Va. : 

Improvement  of i,  214, 1332 

Protection  of  Jamestown  Island i,  216, 1340 

Jamestown  Island,  James  River,  Va. ,  protection  of i,  216, 1340 

Jefferson,  Tex.: 

•  Examination  of  Cvpress  Bayou  and  lakes  to  Shreveport,  La i,  398;  ii,  2075 

Improvement  of  Cypress  Bavou  and  lakes  to  Shreveport,  La i,  386;  ii,  2037 

Jefferson  County,  Tex.,  bridge  of. i,  718 

Jefferson,  Thomas,  statue  of i,  730;  iv,  3951 

Jekyl  Creek,  Ga. ,  improvement  of  waterway  via i,  276;  ii,  1662 

Jennie  (schooner) ,  removal  of  wreck  of i,  125, 1052 

Jersey  City,  Hoboken  and  Patereon  Street  Railway  Company,  bridge  of i,  718 

Johnsons  Bayou,  La.,  improvement  of J i,  360;  ii,  1912 

Johnsons  Creek,  or  River,  Conn,  (we  Bridgeport  Harbor) i,  99, 986 

Joint  resolutions.  Fifty-eighth  C'ongress,  second  session,  affecting  Corps  of 

Engineers / iv,  4314 

Jonesville,  I^. ,  bridge  across  Little  River i,  719 

J  street  waterway,  Whatcom,  Wash. ,  bridge  across i,  716 

Juan  de  Fuca,   Straits* of.    Wash.,   examination  for  removal  of  Duncan 

rocks 1,703;  iv,3626 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  pond  entrance i,  83, 925 

Removal  of  wreck  off i,  86, 930 

Jumbo  (dredge),  removal  of  wreck  of i,  342;  ir,  1839 

Juniper  Bay,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Jupiter  Inlet,  Fla.  (.w  Indian  River) i,286;  ii,  1694 

Justice,  Department  of.     See  Attorney-General. 

K, 

• 

Kahn,  Doretta  (schooner ),  removal  of  wreck  of i,  125, 1052 

Kalamazoo  River,  Mich. ,  improvement  of i,  551 ;  in,  2984 

Kampsville  lock  and  dam,  Illinois  River,  111 i,  541 ,  542;  iii,  2951 ,  2954 

Kanawha  River,  W.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  in,  2575 

Operating  and  care  of  locks  and  dams i,  475;  in,  2577 

Kansas  City,  Mo. : 

Bridge  across  Missouri  River i,  713 

Improvement  of  Missouri  River i,  431;  ii,  2300 

Kansas  City,  Parkville  and  St.  Joseph  Electric  Railway  Company,  bridge  of.       i,  713 

Kansas  River,  Kans. ,  examination  at  or  near  mouth i,  436;  n,  2325 

Karquines    Straits,   Cal.,   channel    to  the    Golden    Gate    {see  San    Pablo 
Bay) 1,641;  in,  3411 

Kaw  ( Kansas)  River,  Kans.,  examination  at  or  near  mouth i,  436;  ii,  2325 

Kenduskeag  River,  Me.  {see  Penobscot  River) i,  25,  783 

Kennel)ec  River,  Me. : 

Defenses  of i»  5, 9 

Improvement  of i,  31,  789 

Kennebunk  River,  Me. ,  improvement  of i,  36 

Kenosha  Harbor,  Wis. : 

Improvement  of i,  531 ;  in,  2841 

Survey  for  protection  againgt  storms i,  532 

Kent  Island  Narrows,  Md. ,  bridge  across i,  719 

Kentucky  River,  Ky. : 

Imi>rovement  of i,  481 ;  in,  2644 

Operating  and  care  of  locks  and  dams i,  483;  in,  2648 

Kerrs  Run,  Ohio,  ice  harbor  in  Ohio  River i,  451 ;  iil,  2406 
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Kewaunee  Harbor,  Wis.,  improvement  of ti^^i  iii,  28 

Keweenaw  Itay,  Mich.,   waterway  to  Lake  Superior,  improvement  ttiid 

care i,512.5l4;  iii,27i 

Keyport  Harbor,  S.  J.,  improvement  of ■. i,  141,  !!■ 

Key  Weat  Uarlxir,  Fla.: 

Defeuijies  of,  incliidtug  report  on  damp-proofing i,  5;  iv,  37; 

Examination  and  Burvey i,  301;   ii,  I"; 

Improvement  of,  i  iid  tiding  dreiige  construetion h^tSS,  1213:  ii,  IW 

Kill  van  Kull,  N.  Y.  and  N.  J.: 


Improvement  of  Staten  Island-New  Jcrsev  channel  . 


Stone  monnmenls  to  mark  harbor  lines  along  Staten  Island i,  1! 

Kington,  K.  I,:  . 

Construction  of  Point  Judith  harbor  of  refuge r,  82, 9i 

Examination  of  Point  Judith  harbor  of  refuge  and  of  pond  entranee i,  87, 04 

Improvement  of  entrance  to  Point  Judith  I^nd i,  83, 9J 

Removal  of  wreck  oft  Point  Jadith i,  86,  SC 

Kingston  Itay,  Mass,  (nee  Dnxbnry  Harbor) 1.62,  8( 

Kinnickinntck  River,  Milwaukee,  Wis.,  examination  and  survey t,53(i;  iii,  28! 

Kissimniee  Lake  and  Kiver,  Fla.,  improvement  of i,  289;  ii,  16B 

Koecinszko,  Hen.  Thaddeue,  statue  ot i.730;  iv.SflS 


LacasHine  Bayou,  La.,  bridge  acroee i,  71 

La  Crosse  II arlwr,  Wis.,  improvement  of , i.WS;  ii,  2^ 

I^ourche  Basin  levee  board  of  Louisiana,  lock  and  dam  in  Bayon  Lafourche.        i,  70 
Lafourche  Bayou,  I.ia. : 

Constrtiction  of  lock  nnd  dum  by  the  Atchafalaya  Basin  and  Lafoorche 

Basin  levee  boards i,  70 

Imjtrovement  of i,  149;  ii,  ] sfl 

lAfouTche  Pariah,  Iji.,  bridge  aero™  Bijuuf  Rayon,  or  River i,  71 

I^igrange  Bayou,  Fla.,  improvement  of 1.312;  u,  177 

lAgraoge locR  and  dam,  Illinois  River,  111 i,541,M2;  iii,2931,2<)5 

Lake  Citv,  Minn.; 

Examination  of  iimer  harlmr i,  419;  ii,  220 

Improvement  of  Missitwippi  River  between  Missouri  River  and  St. 

Paul 1,415;  11,216 

Lakes.  (Jreat.    Si-.-  (.ireat  Ijikes. 

Lake  Short'  and  Michigan  Southern  Railway  Company,  bridge  of i,  72 

Lake  Washington  Canal,  Wasb.,  improvement  of i,6il5:  iv,361 

Lamb,  L.  L.  (barge),  removal  of  wreck  of i,«07:  iii,S20 

LMnlw,  S,  C,  removal  of  wreck  in  Ashley  Itiver 1.261;  ii,  156 

Laniprev  River,  X.  II.  («.;  Co<lieco  River) 1,38,83 

L'Anguille  River,  Ark.,  infprdvement  of 1,409;  n,  211 

Lardiniont  Harbor,  N.  Y.,  improvement  of i,  109, 101 

LttTraprte  River,  Md.,  improvement  of 1,190,127 

Laviica  Bay,  Tc\.,  examination  of  channel  to  Matagorda  Bay i,382;  ii,201 

Laws  r)f   Fiftv-eighlh  Congress,   sceoud   session,  affecting  Corpa  of  Engt- 

neirs iv, 422:1. 431 

Leaf  Kiver.  Miaj.: 

Briilgeiieiir  Bcimmont i,  71 

Im[>roveniento( i,336;  ii,  1830, 1S3 

Leavenworth,  Fort,  Khiih.,  engineer  de^iot i,  15, 77: 

Leech  Lake,  Minn.: 

Construction  of  rewrvoir  dam i,422;  ii,  223i 

Operating  and  care  of  reservoir  dam 1.424;  ii,  224! 

Lee  County,  Fla.,  bridge  of , i,  71( 

Lee  Sloiigli,  Ajwlachieolu  River,  Fla.,  improvement  of 1,305;  ti,  17(>< 

Legislation  of  Fiftv-cighth  Congress,  second  session,  affecting  Corps  of  En- 

ginecFH rv,  4223, 431- 

I.«ipsie  River,  Del.,  remwal  of  wreck 1,178,1241 

Lemon    Bay,     Fla.,    examliiBition    of,    including    cut-off    into    Gaqwrilla 

Soimd .,.,  1,301;  11,1721 

Lemon  Creek,  N.  Y.  (rtc  Staten  Island-Kew  Jersey  channel) 1,136,  US! 

Lenoir  Countv,  N.  C,  bridge  of 1,711 

Leonanltown "Harbor,  Md.  (wb  Breton  Bay) 1,196^131: 

Levels,  water.    See  Water-level  observatione. 
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Levisa  Fork,  Big  Sandy  River,  Ky. ,  improveiuent  of i,  479;  in,  2636, 2638 

Lewes,  Del.: 

Improvement  of  waterway  to  Chineoteague  Bay,  Va i,  175, 1247 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair i,  153, 1 197 

Lewis  River,  Wash.,  improvement  of i,  683;  in,  3557 

Lewis  Thoroughfare,  N.  C. ,  examination  and  8ur\'ey i,  244;  ii,  1505 

Lexington,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431, 433;  ii,  2300 

Little  Assawaman  Bay,  Del. .  waterway  via i,  175, 1247 

Little  Bay  de  Noquette,  Mich.,  examination  and  survey  of  Gladstone  Har- 
bor  1,536;  111,2861 

Littlechute,  Wis.: 

Bridge  across  Fox  River i,  713 

Improvement  of  Fox  River i,  533;  in,  2846 

Little  D'  Arbonne  Bayou,  La.  {see  D' Arbonne  Bavou) i,  389;  ii,  2043, 2046 

Little  Duck  Creek  (Leipsic  River),  Del.,  removal  of  wreck i,  178, 1248 

Little  Egg  Harbor  Bay,  N.  J. ,  removal  of  wreck i,  17^,  1249 

Little  Harbor,  Woods  Hole,  Mass. : 

Examination  and  survey i,  86, 930 

Improvement  of i,  73, 909 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge i,  40, 831 

Little  Kanawha  Navigation  Company.    See  little  Kanawha  River. 
Little  Kanawha  River,  W.  Va. : 

Desirability  of  acquisition  by  United  States  of  locks  and  dams  belonging 

to  Little  Kanawha  Navigation  Compan}r,  with  estimates i,  476;  in,  2607 

Examination  between  Loc^  5  and  Burnsville i,  476:  in,  2597 

Improvement  of i,  473;  in,  2572 

Operating  and  care  of  lock  and  dam i,  474;  in,  2573 

Little  Mud  River,  Ga. ,  improvement  of  waterway  via i,  276;  ii,  1662 

Little  Narragansett  Bay,  R.  I.  and  Conn,  {see  Pawcatuck  River) i,  88, 969 

Little  Otter  Creek,  W.* Va.,  bridge  across  Elk  River,  near  mouth  of i,  715 

Little  Pedee  River,  8.  C,  improvement  of i,  246;  n,  1545 

Little  Pigeon  River,  Tenn. ,  improvement  of i,  448;  n,  2389 

Little  Red  River,  Ark. ,  examination  and  survev  from  mouth  to  quarries  at 

Bee  Rock *. i,411;  ii,2118 

Little  River,  Ark.,  bridge  at  Lodie  Ferry i,  719 

Little  River,  La.  (tributary  of  Black  River),  bridge  between  Jonesville  and 

Trinitv i,  719 

Little  River,  La.  (part  of  Red  River) ,  improvement  of i,  ;i82;  n,  2030 

Little  Rock  and  Monroe  Railway  Company,  bridge  of i,  71 2 

Little  Sarasota  Bay,  Fla. ,  improvement  of i,  292;  n,  1702 

Little  Sodus  Bav,  N.  Y. ,  improvement  of  harbor i,  624 ;  in,  3339 

Little  Tallahatchie  River,  Miss,  {i^ee  Tallahatchie  River) i,  394;  ii,  2061, 2062 

Little  Wabash  River,  111.,  examination  from  mouth  to  Carmi i,  502;  in,  2698 

Livingston  Creek,  N.  C,  examination  and  survey i,  244;  n,  1516 

Livingston  (schooner),  removal  of  wreck  of i,  279;  n,  1668 

Lockport,  111.,  survey  for  waterway  to  St.  Louis,  Mo . .  i,  540,  707;  in,  2931 ;  S.,  11,  53 
Locks.     See  Canals  avd  Waterways. 

Lockwood  Folly  River,  N.  C,  examination  of i,  244;  n,  1522 

Lock  wood  ( steamer) ,  removal  of  wreck  of i,  607 ;  in,  3207 

Lodie  Ferry,  Ark.,  bridge  across  Little  River i,  719 

Logs,  loose,  rules  governing  floating  of,  on  certain  streams i,  710 

Lone  Tree  Point,  Cal.  (.w  San  Pablo  Bay) i,641;  iii,o411 

Long    Bridge,    Potomac   River,    Washington,   D.   C,   highway  bridge    to 

replace i,  724;  iv,3879 

Long  Island  Sound,  defenses  of  eastern  entrance,  including  report  on  hot-air 

plant,  damp-proofing,  and  painting  of  concrete i,  5, 9, 10;  iv,  3713 

Long  Sault  Island,  St.  Lawrence  River,  N.  Y. ,  improvement  at i,  630 

Long  Shoal  River,  N.  C,  examination  and  sur^'ey  for  waterway  via.,  i,  227;  n,  11^7 

Long  Tom  River,  Oreg.,  improvement  of i,  672;  in,  3526 

Lorain  Harbor,  Ohio: 

Improvement  of i,  598;  in,  3168 

Reports  on  floods  and  on  sediment  and  discharge  observations  in  Black 

River rv,  .3803, 3813 

Los  Angeles  Inter-Urban  Railway  Company,  bridge  of i,  718 

Louise  (canal  boat),  removal  of  wreck  of /. i,  125, 1053 
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Louisiana,  State  of: 

Atchafalava  Basin  and  Lafourche  Basin  levee  boards'  lock  and  dam  in 

Bayou  Lafourche i,  70S 

Removal  of  water  hyacinths  from  waters  in i,  360;  ii,  1913 

Louisiana  Western  Railroad  Company,  bridge  of i,  714 

Louisville,  Ky.: 

See  also  Louisville  and  Portland  Canal. 

Examination  of  Ohio  River  at  head  of  the  Falls,  including  Indiana 
Chute 1,502;  in,  2702 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,  717 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of i,484;  in,  2662 

Exauunation  of  Falls  of  Ohio  River  at  head  of i,  502;  in,  2702 

Operating  and  care *...  i,  489;  in,  2664 

Loutre  Bayou,  La. ,  bridge  across  Ouachita  River  near i,  712 

Loutre,  Pass  a,  Missiosippi  River,  La. : 

Closing  crevasse  in i,  343;  n,  1881 

Constructing  sill  across i,  344;  n,  1882 

Lower  Machodoc  Creek,  Va. ,  improvement  of i,  203, 1318 

Lubec  channel,  Me.,  improvement  of i,  19,  778 

Ludington  Harbor,  Mich.,  improvement  of i,  562;  in,  3016 

Lumberton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  157, 1228 

Lynn  Harbor,  Mass. : 

Bridge  across  Saugus  River  to  Revere i,  716 

Improvement  of i,  50, 847 

M. 

McClellan  statue,  Washington,  D.  C i,  731;  iv,3949 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston i,  255;  n,  1558 

Macinty re  River,  Me. ,  examination  of  Cape  Small  Harbor i,  34,  793 

McKeesport,  Pa.,  harbor  lines  in  Monongahela  River i,  709;  in,  2551 

MacNamara,  Angy  (schooner),  removal  of  wreck i,  193, 1273 

Ma^on  Bayou,  La.,  improvement  of i,  389;  ii,  2043,  2045 

Macrnetic  variation,  west  end  of  Lake  Superior i,  737;  iv,  4132 

Maine  Central  Railroad  Company,  bridge  of i,  719 

Maine,  defenses  of  coast,  including  report  on  damp-proofing '» 5, 9;  iv,  3709 

Main  Ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 11 13 

Maiden  River,  Mass.: 

Bridge  between  Everett  and  Medford i,  716 

Improvement  of i,  52, 848 

Mall,  the,  Washington,  D.  C i,730;  iy,3899 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 1,108,1011 

Manasquan  River,  N.  J.,  improvement  of i,  147, 1156 

Manassas,  Va.,  survey  of  land  in  vicinity  of i,  758 

Manatee  River,  Fla.: 

Examination  from  mouth  to  EUenton,  and  thence  to  Rye i,  301 ;  n,  1749 

Improvement  of 1,295,296;  11,1707,1708 

Manchac  Bavou,  La.,  improvement  of i,356;  ii,  1907 

Manchester  Ilarbor,  Mass.,  improvement  of,  including  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors i,  47, 839, 840 

Manhattan  Borough,  N.  Y.    See  New  York  City  and  Harbor. 

Manistee  Harbor,  Mich. ,  improvement  of i,  563;  in,  3021 

Manisticiue  Harbor,  Mich.,  examination  and  survey i,536;  iir,2869 

Manitowoc  Harbor  and  River,  Wis.,  improvement  of i,  526;  in,  2827 

Manokin  River,  Md.,  improvement  of , i,  192,1273 

Manson,  Agnes  E.  ( schooner) ,  removal  of  wreck  of i,  86, 929 

Mantua  Creek,  N.  J.,  improvement  of 1,169,1230 

Maps: 

Land  within  flats  of  Anacostia  River,  D.  C i,  19 

Military  and  other i,  739 

Northern  and  Northwestern  I^kes i,  732, 737;  iv.  4051 

Marblehead  I  larbor,  Mass. ,  repair  of  sea  wall i,  49, 846 

Marcushook,  Pa.: 

Improvement  of  ice  harbor  in  Delaware  River i,  153,1196 

Removal  of  wreck  in  Delaware  River 1,166,1200 
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Mare  Island  Strait,  Cal. ,  harbor  lines  at  Vallejo i,  709;  iii,  3430 

Marinette,  Wis.  (8<^g  Menominee  River)  i,519;  iii,2810 

Marion  County,  Fla.,  bridge  of i,  715 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  in  bay i,  516;  iii,  2777 

Examination  and  survey  as  to  further  harbor  of  refuge  facilities,  i,  518;  in,  2786 

Improvement  of  harbor i,  514;  iii,  2774 

AVater  levels i,  736;  iv,4057 

Marquette  Harbor,  111. ,  bridge  across  Illinois  River i,  722 

Marriott  (schooner),  removal  of  wreck  of i,  86, 929 

Marthas  Vineyard,  Mass. : 

Examination  of  Vineyard  and  Nantucket  sounds  and  of  Vineyard  Haven 

for  harbors  of  refuge i,87, 949 

Improvement  of  Vineyard  Haven  Harbor i»72, 908 

Martins  Ferry,  Choctawhatchee  River,  Ala.,  bridge  ^ear i,  711 

Massachusetts,  State  of: 

Bridge  of,  across  Maiden  River i,  716 

Bridge  of,  across  Saugus  River i,  716 

Matagorda  Bay,  Tex.,  examination  of  channel  to  Lavaca  Bay i,  382;  ii,  2015 

Matanzas  River,  Fla.  (see^t.  Augustine  Harbor) if  284;  ii,  1694 

Matawan  Creek,  N.  J.,  improvement  of i,  141, 1144 

Matewan,  W.  Va. ,  bridge  across  Tug  Fork,  Big  Sandy  River i,  712 

Mathews,  Dora  (schooner  J,  removal  of  wreck  of i,  86, 929 

Mathews,  Thomas  (canal  boat) ,  removal  of  wreck  of i,  126, 1053 

Mattamuskeet  Lake,  N.  C,  examination  and  survey  for  waterway  via.  i,  227;  ii,  1387 
Mattaponi  River,  Va. : 

Improvement  of i,  212, 1329 

Removal  of  wreck 1,217,1342 

Maumee  Bay  and  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dredge  construction i,  592, 1209;  iii,  3150 

Maurice  River,  N.  J.,  removal  of  wrecks i,  177, 178, 1249 

Medford,  Mass. ,  bridge  across  Maiden  River  to  Everett i,  716 

Medomac  River,  Me.,  examination  and  survey i,  35, 804 

Memorials,  statues,  etc.: 

In  public  grounds,  Washin^n,  D.  C i,  730;  iv,  3900 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson  .  i,  742;  iv,  4201 

Statue  of  Frederick  the  Great,  AVashington,  D.  C i,  742;  iv,  4199 

Memphis  Harbor,  Tenn.  (see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Menekaunee,  Wis.  {set!  Menominee  River) i,  519;  iii,  2810 

Menemsha  Bight  and  Pond,  Vineyard  Sound,  Mass.,  examination  for  harbor 

of  refuge i,  87, 949 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of i,  519;  iii,  2810 

Menominee  River,  Milwaukee,  Wis.: 

Examination  and  survey i,  536;  in,  2887 

Imi)rovement  of  Milwaukee  Harbor i,  529;  in,  2834 

Merced  County,  Cal. ,  bridge  of i,  719 

Mercer,  Gen.  Hugh,  monument  to i,  731 ;  iv,  3949 

Meredosia,  111.,  bridge  across  Illinois  River i,  722 

Mermentaii  River,  La.,  improvement  of,  including  tributaries i,  357;  ii,  1909 

Merrimac  River,  Mass.: 

Examination  to  Haverhill i,  69,  872 

Improvement  of i,  42,  833 

Improvement  of  Newburyport  Harbor i,  40, 832 

Meters,  blast,  test  of iv,3739 

Methods,  engineering,  technical  details  of.     See  Technical  details. 
Mexico,  Gulf  of,  removal  of  water  hyacinths: 

From  Florida  tributaries i,299;  ii,1712 

From  Louisiana  tributaries i,  360;  ii,  1913 

From  Texas  tributaries i,  360 

Miami,  Fla.,  improvement  of  Biscay ne  Bay i,  286;  n,  1695 

Mianus  (Coscob)  River,  Conn.: 

Bridge  at  Coscob  Harbor i,  715 

Improvement  of i,  106, 992 

Michigan  City,  Ind. : 

Improvement  of  inner  harbor 1,544,545;  in,  2969 

Improvement  of  outer  harbor i,  544, 545;  in,  2969 
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Michi^n  I^ko  {f*er  ahto  Northern  and  Northwestern  Lakes) : 

Oanal  to  Sturgeon    Bay,   improvement  of,   including  harbor   of   ref- 

uji;e ". I,  522;  in,  281 

Canal  to  Stiirp:e<jn  Bay,  operating  and  care i,  523;  ni,  282 

Dredge  boat  for  harlxjrs  on  eaatem  shore i,  549,  553,  555,  563, 121 

Reef  off  Wind  Point,  near  Racine  Harbor,  Wis i,  737;  iv,  405 

W^ater  levels  (1860-1904)  and  dischar^  (1860-1903) i,  736;  iv,  4057,405 

Water  levels  on  east  shore,  variations  in 1,54 

Middle  Ground  shoal,  Vineyard  Sound,  Mass.,  examination  for  harbor  of 

refupt> , I.  87,fM' 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of . .  i,  586;  in, 311 

Middle  North  River,  Ga.,  bridge  near  Darien i,  71 

Middleport,  Ohio,  iw  pier  (w/;Ohio  River) i,  451;  m,  240 

Mid<lle  waterway,  Tacoma  Harbor,  Wash.,  examination  and  sun'ey      i,  704;  rv,  362 
Milan,  111.: 

ConFtruction  of  canal  around  Rock  River i,  542;  m,  2ft5' 

Oivorating  and  care  of  (^nal  around  Rock  River i,  418;  11,220 

Mil  ford  Harlx>r,  Conn.: 

Bri<ige  across  Housatonic  River  to  Stratford i,7I: 

Improvement  of - i,  96,(^ 

Milford  Haven,  V'a.,  improvement  of  harbor  at 1,211,132 

Mill  Cove,  Wickford  Harbor,  R.  I.,  examination  of i,  87,  J<3 

Miller  Bay,  lAke  Winnel)ago,  Wis.  (see  Fox  River) i,  534;  in,  28* 

Mill  River,  New  Haven,  Conn.,  improvement  of - r,  94, 97 

Mill  River,  Stamford,  Conn,  {fwe  Stamford) i,J03,98 

Milwaukee  Bay,  Harlx>r,  and  River,  Wis.: 

Examination  and  survey  of  Menominee,  Milwaukee,  and  Kinnickinnick 

rivers i ,  536;  ni,  2S8 

l!ni)rovement  of i,  529;  in,  28.*r 

Water  levels i,  736;  iv,  405 

Mines,  submarine i,  10, 1 

Mingo,  Ohio,  liarbor  lines  in  Ohio  River i,  709;  in,  248 

Minim  Cre<fk  -P^stherville  Canal,  S.  C.  (nee  Santee  River) i,  251 ;  n,  155 

Mining  casemates i,  10. 1! 

Mining,  coal,  in  the  Philippines iv,  ;^7i 

Mining,  hydraulic,  in  Caluomia i,  706;  iv,  369 

Minisceongo  River,  N.  Y. ,  examination  and  snrvey i,  127,  K^ 

Minnesota  River,  Minn.: 

Improvement  of i,  426;  n,  224 

Final  report  on  survey  of  Big  Stone  Lake  and  Lake  Tra verse  for  reser- 
voir dam I,  430;  n,  226 

Minnesota  (steamer),  removal  of  wreck  of i,  591;  in,  31.^ 

Mispillion  River,  Del.: 

Improvement  of i,  171,1 24 

Removal  of  wreck i,  178, 124 

Mississippi  River: 

IBramenl  to  (rrand  Rapids,  Minn.,  improvement  from i,  422;  ii,  223 
Caruthersville,  Mo.  (/»^^  Mississippi  River  Commission) if  707;  S.,3,4< 

jlj  Delta  Point,  La.  (see  Mississippi  River  Commission) i,  707;  S.,  3,  H 

r  Des  Moines  Rapids  Canal  ancl  dry  dock,  operating  and  care i,  418;  n,  219( 

*  Dredge  and  snag  boats  above  Mi^uri  River,  operation  of i,  415;  n,  215< 

Dreflge  and  snj^  boats  below  Missouri  River,  operation  of i,  412;  ii,  2121 

Dreilge  boats  for  passes  of i,  345, 346, 1203, 120" 

i  j  Gauging,  inclu<ling  princi[>al  tributaries i, 430, 707;  n,  2296;  S.,  7, 65 
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Grand  Rapids  to  Brainerd,  Minn. ,  improvement  from i,  422;  ii,  2231 

■  !  Greenville,  Miss,  (sc^' Mississippi  River  Commission) i,  707;  8.,3,4( 

j  Head  of  Passes  to  headwaters,  surveys  from i,  707;  S. ,  3, 4< 

i  t  Heatl  of  Passes  to  Ohio  River,  improvement,  survejrs,  etc i,  707;  8.,3,4( 

j  Helena,  Ark.  (w^  Mississippi  River  Commission) i,  707;  8.,3,4( 

j  I  Ho|^field  Bend  (nee  Mississippi  River  Commission) i,  707;  S.,  3, 4( 

;  j  Illinois  and  Mississippi  Canal,  111.,  construction  of i, 542;  in, 295' 

'  Illinois  and  Mississippi  Canal,  111.,  oj>erating  and  care '»418;  ii,220( 

'   !  Illinois    River,    waterwav     to    St.    l^uis.   Mo.,   and    Lockport,    HI., 

!  via ' 1,540,707;  111,2931;  8.,  11,52 

.  j  1^  Crosse  Harbor,  Wis.,  improvement  of I»418;  ii,220S 

i  Lake  City,  Minn.,  examination  of  inner  harbor 1*419;  ii,220^ 

!  Loutre,  Pass  a,  La.,  dosing  crevasse  in It343;  ii,  1881 
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Mississippi  River — Continued. 

Loutm,  Para  a,  La.,  constntctin^  sill  acroee i,344;  11,1862 

Meinpbia,  Teiin.  {ste  Misaisaippi  River  ConimissioD) i,  707;  S.,  3, 40 

Minnea]Kilis,  Minn.,  to  St.  Puul,  improvement  from i.*20;  n,3230 

MisHoiiri  Chut«,  examination  o£ i,415;  ii,2150 

MiBsouri  Hiver,  above,  operation  of  snag  and  dredK  boats 1)415;  ii,  2156 

Missouri  River,  below,  removal  of  anags  and  wrecks i,  412;  u,  2128 

Missouri  River  to  Ohio  River,  improvement  from,  including  report  on 

project  by BoardoE  Kngiiicers  for  Rivers  and  fiarbore i,412;  ii,2129,2144 

Missouri  River  to  St,  Paul   Minn.,  improvement  from J,  415;  ii,21Q3 

Moline,  III.,  examination  for  lock i.419j  ij,2206 

Natchez,  Miss,  (we  MissisBippi  River Commisdon) i,707;  8., 3, 40 

New   Orleans,   La.,  defenses   of,    including   report    on    dunp-proof- 

ing i.5,»,  10;  iv,37a 

New  Orleans,  La.,  improvement  at,   by  Mississippi  River  CoiDinis- 

sion i,707,a,3,4O 

Ohio  River  to  Head  of  Passes,  improvement,  mrv^fs,  etc 1.707;  S.,3, 40 

Oliio  River  to  Missouri  Biver,  improvesnent  from,  induding  report  oo 

project  byBoardof  EngineerelorEivereandHarboni r,412-       '!29,2144 

Outlet,  drcige  boats  for 1,346,  303,1204 

Oatl el,  improvement  of 1882 

Paw  a  LoDtrc,  La,  closing  ci^vaase  in 1881 

Pass  a  Loatre,  La.,  eonBtrHctingaill  acroaa 1888 

Passes  of,  dredge  boats  for i,345,  1204 

Pepin  IjLke,  examination  of  inner  harbor  at  L^ke  City,  Minn 2204 

Plaquemine  Bayou,  La.,  ccHistniction  of  k>ck t.^tt       1S99 

Pokegama  Falls,  Minn.,  constniction  of  reservoir  dam i,         .3^2235 

Pokegama  Falla,  Minn.,  operating  and  care  of  reservoir  dam i,  2242 

Quincy,  III.,  to  Buy  levee,  examination  of  e«Bt  bank i,4  2215 

Qulncy  Harbor  and  Bay,  III.,  cxanninatioa  and  survey i,  2218 

Bewrvoir  dams  at  beadwalera,  constroction  of 2235 

Reservoir  dams  at  headwaters,  operating  and  care 2242 

St.  I^nia,  Mo.,  to  Lockport,  111.,  waterway 1,540,707;  ill,  1,53 

St.  I'aiil,  Minn.,  gauging 2296 

St.  Paul,  Minn.,  to  Mlnneapolia,  improvement  from 2230 

St.  Paul,  Mian.,  to  Missouri  River,  improvement  from i,  2163 

Snag  and  dredge  boats  above  Missmiri  River,  operation  of i,  215S 

&iaga  and  wrecks  below  Missouri  lUver,  renKival  of i,  2120 

Sny  levee  to  Quincy,  III.,  examination  of  east  bank t,  2215 

South  Pass,  exaniinationB  and  R.ir\i-ya i,  1885 

Sooth  Pass,  maintenance  of  channel i,  1886 

Southwest     I'ass,     improvement     of,    including     dredge     conetruc- 

tion  1,3*6,1304;  11,1882 

Vicksbuiv  Harbor,  Miss.,  improvement  of i|3^;  ii,2050 

Vidalia,  La.  (km  Mississippi  River  CtMnmisBion)...... 11707;  S.,3, 40 

Water-level  observations  (Ml,  including  tributaries...  1,430,707;  ii,2296;  8., 7,83 

Wickliffe,  Ky.,  examination  in  front  of i,  708;  6.,  244 

Wrecks,  etc.,  above  Missouri  River,  removal  of 1,415;  ii,  2156 

Wrecks,  etc,  below  Missouri  River,  ^emo^■al of i,412;  n,21J6 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River 1.707;  S.,3, 40 

Survey  for  waterway  from  Lockport,  111.,  to 8t  Louts,  Mo 1.707;  S.,  11,53 

Mississippi  Sonnd,  MisH.: 

Examination  of  Biloxi'Ship  Island  Harbor  channel i,343;  n,1847 

Examination  of  Horn  Island  Pass i,  343;  ii,  186S 

ImprovementufOulfport-Sbip  Island  Harhorriiannel t|33S;  ii,  1836 

Improvement  of  Horn  Island  Harbor  {see  Pascagoula  River) i,333;  ii,  182S 

Removal  of  wreck  in  Horn  Island  Harbor i,342;  ii,1839 

Miseouri  Chute,  Mississippi  River,  Mo.,  examination  of i.  415;  ii,2150 

Missouri  River; 

Bridge  at  Kansas  City,' Mo i,  713 

Bridge  at  South  Omaha,  Kebr i,  711 

Examinatirin  between  mouth  and  Sioux  City,  Iowa,  including  aectiona 

at  and  near  Hermann,  West  Glasgow,  Wilooite  Bend,  Lexington,  and 

St.  Joseph,  Mo 1,438;  ii,2328 

Harbor  lines  at  St,  Joseph,  Mo i,709;  ii,2334 

Improvement  of i,431;  ii,2300 
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Mobile  Bay  and  Harbor,  Ala. : 

Defensesof,  including  report  on  damp-proofing i,5,9, 10;  iv,3727 

I  niprovement  of i,  322;  ii,  1803 

Removal  of  wreck  from  outer  bar i,  342;  ii,  1839 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  714 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,  232;  ii,  1480 

Mohawk  River,  N.  Y.,  bridge  in  Schenectady  County i,  713 

Mokelumne  River,  Cal.,  improvement  of i,  044;  iii,  3415 

Moline  Harbor,  111.: 

Examination  for  lock i,  419;  ii,  2206 

Improvement  of  Mississippi  River  between  Missouri   River  and    St. 

Paul 1,415;  ii,  2163 

Monomoy  Point,  Mass. ,  removal  of  wrecks  off i,  86,  929, 930 

Monongahela  River,  W.  Va.  and  Pa.: 

Bridge  near  Rivesville,  W.  Va i,  712 

Bridge  in  Rostraver  Township,  Pa i,  712 

Examination  of  Ix)cks  and  Dams  1 ,  3,  4,  and  5 i,  470 ;  iii,  2540 

Harbor  lines  at  McKeesport  and  at  Port  Perry  (Dam  2) . . .  i,  709;  iii,  2551,  2553 
Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va  -  -   i,  457;  in,  2494 

Improvement  at  Locks  2,  3,  and  6 i,  458;  in,  2499 

Improvement  of  Pittsburg  Harlx)r i,461;  iii,2510 

Operating  and  care  of  locks  and  dams i,  460;  in,  2502 

Monroe  Harbor,  Mich.,  improvement  of i,577;   in,  3083 

Monroe  Lake,  St.  Johns  River,  Fla.  (see  Volusia  bar) i,  283;  ii,  1692 

Montgomery,  Ala.,  bridge  across  Alabama  River i,  716 

Montgomery  Bridge  and  Improvement  Company,  bridge  of i,  716 

Monuments,  statues,  etc.: 

In  j)ublic  grounds,  Washington,  D.  C i,  730;  iv,  3900 

To  Frederick  the  Great,  Washington,  D.  C i,  742;  i v,  4199 

To  Gens.  Francis  Nash  and  William  Lee  Davidson i,  742;  iv,  4201 

Moreauville,  La. ,  bridge  across  Bayou  Des  Glaises  near i,  713 

Morgan  Canal,  Tex. : 

Improvement  of  (see  Galveston  ship  channel) i,  370;  11,  1985 

Oi)erating  and  care i,  372;  11, 1992 

Morgan's  Ix)uisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of.        i,  720 
Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  1,642,643;  in,  3413,  3415 

Mortar  batteries,  including  report  upon  te^t  of  blast  meters i,   5,11, 12;  iv,  3739 

Morton,  C.  C.  (canal  l)oat),  removal  of  wreck i,  148, 1157 

Mosquito  Creek  Canal,  S.  C.  (see  Santee  River) i,  251 ;  11, 1552 

Mound  City,  111.: 

Examination  of  Ohio  River  at i,  456;  in,  2456 

Improvement  of  Ohio  River 1,451,455;  in,  2406 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater i,  21,  780 

Mount  Holly  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  157, 1228 

Mount  1  lope  Bay,  Mass.  (see  Fall  River  Harbor) i,  79, 919 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,  256;  n,  1559 

Mount  Rainier  National  Park,  Wash. ,  survey  for  road i,  743;  i v,  4203 

Mud  Lake,  La.  (see  Mermentau  River) i,  357;  n,  1909 

Mud  River,  Ga.,  improvement  of  waterway  via i>276;  n,  1662 

Mud  River,  S.  C.  (see  Savannah-Beaufort  waterway) i,  262;  n,  1639 

Murderkill  River,  Del.,  improvement  of i,  170, 1241 

Muscle  Shoals  Canal,  Tennessee  River,  Ala. : 

Construction  of i,  445;  n,  2357, 2360 

Operating  and  care i,  447;  n,  2378 

Muskegon  Harbor,  Mich.,  improvement  of i,  558;  in,  3007 

Muskingum  County,  Ohio,  bridge  of i,  720 

Muskingum  River,  Ohio: 

Bridge  at  Gaysport i,  720 

Examination  from  Zanesville  to  Coshocton i,  483;  in,  2654 

Improvement  of i,  477;  in,  2622 

Operating  and  care  of  locks  and  dams i,  478;  in,  2624 

Mystic  River,  Conn.,  bridge  at  Stonington i,  716 

Mystic  River,  Mass.: 

Improvement  of if  51,  848 

Improvement  of,  below  mouth  of  Island  End  River i,  52, 850 
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Nandua  Creek,  Va.,  improvement  of i»204, 1319 

Nansemond  River,  Va.,  improvement  of i,  220;  ii,  1368 

Nanticoke  River,  Del.  andMd.,  improvement  of 1,191,1271 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge  at i,  71, 906 

Nantucket  Harbor,  Mass. ,  examination  for  harbor  of  refuge i,  87, 949 

Nantucket  Island,  Mass. : 

^Examination  for  harbors  of  refuge i»87, 949 

Removal  of  wrecks  off  Sankaty  Head i,  86, 929 

Nantucket  Sound,  Mass. : 

Examination  for  harbors  of  refuge i»87, 949 

Removal  of  wrecks i,  86, 929 

Napa  River,  Cal. : 

Examination  above  Mare  IsUmd  Navy- Yard i,  651 ;  in,  3427. 

Improvement  of i,  648;  in,  3421 

Narragansett  Bay,  R.  I. : 

Defenses  of,  including  report  on  foundations  and  damp-proofing. .  i,  5, 9;  iv,  3712 

Improvement  of i,  77, 917 

Narraguagus  River,  Me.,  improvement  of i»  20, 779 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of i,  68, 868 

Narrows,  the,  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  134, 1127 

Nasel  River,  Wash.  («e<;  Willapa  River) i,686;  iv,3682 

Nash,  Gen.  Francis,  monument  to i,  742;  iv,  4201 

Natalbanv  River,  La.  (see  Tickfaw  River) i,  355;  ii,  1906 

Natchez  Bay,  La.  (see  Bayou  Plaquemine) i,  350;  ir,  1895 

Natchez  Harbor,  Miss,  (see  Mississippi  River  Commission) i,  707;  S.,  3, 40 

Natchitoches  Parish,  La.: 

Bridge  of,  across  Cane  River- i,  718 

Bridge  of,  across  Reil  River    i,  721 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  721 

National  parks.     See  Parks. 

Naval  ( Peace)  Monument,  Washington,  D.  C i,  731 ;  iv,  3951 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.  J.: 

Examination  and  survey i,  149, 1162 

Improvement  of i,  145, 1153 

Navigable  waters.     See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of.  Permanent  International  Commission i,  70S 

Neabsco  Creek,  Va.,  bridge  across i,  71(. 

Neches  River,  Tex.: 

Examination  and  survey  from  Beaumont  to  Sabine  Lake i,  365;  ii,  1927 

Improvement  of i,  361;  n,  1914 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i, 586;  in, 3118 

Negro  Cut,  Indian  River  Inlet,  Fla.  (see  Indian  River) i,  285;  n,  1694 

Nemadji  River,  Wis.,  bridge  at  Superior i,  713 

Neuse  River,  N.  C. : 

Bridge  near  Canadys  landing i,  719 

Bridge  at  Newbern i,  713 

Examination  and  survey  from  Goldsboro  to  Newbern i,  245;  n,  1525 

Examination  and  survey   for  waterw^ay  from  Norfolk    to    Beaufort, 

via 1, 227;  11,1387 

Improvement  of i,  233;  n,  1481 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  235;  n,  1485 

Newark  Bay,  N.  J. : 

Harbor  lines  along  Staten  Island  shore i,  709, 1177 

Improvement  of  (see  Passaic  River  and  Arthur  Kill) i,  134, 11^,  1132, 1135 

Removal  of  wreck i,  148, 1157 

New  Bedford  Harbor,  Mass.: 

Defenses  of i,  5 

Improvement  of i|74, 911 

Newbern,  N.  C. : 

Bridge  across  Neuse  River i,  713 

Improvement  of  Neuse  River i,  233;  n,  1481 

Improvement  of  Trent  River i,234;  n,  1483 

Improvement  of  waterway  to  Beaufort,  N.  C ii  235;  n,  1485 

Newburyport  Harbor,  Mass.,  improvement  of i,  40, 832 
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Detroit  River,  Mich. — Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  iii,  3092 

Survey  from  Detroit  to  Lake  Erie,  final  report  on .        i,  591 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  732;  iv,  4051  ' 

Deviation  of  the  compass,  west  end  of  I^ke  Superior i,  737;  iv,  4132 

Disappearing  gun  carriages i,  tJ,  7 

Discharge  measurements.     See  Gauging. 
Dismal  Swam|3  Canal,  Va.  and  N.  0.: 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

District  of  Columbia.     See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of i,  190, 1270 

Division,  engineers i,  18 

Divisions,  engineer i,  18 

Doboy  bar,  Ga.,  improvement  of i»  209;  ii,  1651 

Dock  lines.     See  Harbor  lines. 
Dog  River,  Miss.: 

Bridge  in  Jai^kson  County i,  712 

Improvement  of  (see  Pascagoula  Ri verj i,  333;  if,  1828 

Dora,  Amy  (steamer),  removal  of  wreck  ot i,  183, 1274 

Dospalos,  Cal.,  bridge  across  San  Joaquin  River i,  719 

Douole  Bayou,  Tex.,  improvement  of i,  373;  ii,  1999 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of._ i,  710 

Drawings.     See  Maps. 
Dredge  Doats: 

Ashtabula  Harbor,  Ohio 1,604,1209;  iii,3193 

Charleston  Harbor,  S.  C 1,256,1202;  ii,  1559 

Cleveland  Harbor,  Ohio 1,600,1209;  iii,3174 

Columbia  River,  Greg.  an<l  Wash.,  mouth  of i,  678, 1205;  iii,  3543 

Conneaut  Harbor,  Ohio 1,605,1209;  iii,3200 

Delaware  River 1,151,1181,1214 

Erie  Lake 1,692,1209 

Fairprt  Harbor,  Ohio 1,602,1209;  in,  3188 

Florida,  works  in i,  300;  ii,  1713 

Key  Went  Harbor,  Fla 1,288,1213;  ii.  1697 

Michigan  Lake,  harl>or??  on  ea^t^'rn  }>jhore i,  549,  553, 555, 56.*^,  1 21 1 

Mi.>^issippi  River,  pas^e^^  of i,cW5,:Mr>,  121);J,  1204;  ii,  issi' 

New  Yurk  Harbor,  N.  Y 1,127,1113,  TJtJS 

()re«:^on  coiu^t  harbors  .*<outh  of  Coluiiil>ia  River i,  0<>^;  iii,  84*>8 

P('nsa<ola  Harbor,  FUi i,:n3,  1207;  ii,  1779 

St.  Johns  River,  Fla i,28(),  12<H>;  ii.  1(>85 

San«lnskv  Harhor,  Ohio i, 594,  120^1;  iii,3159 

Savaniiafi  Harbor,  (la i,  2()2,  1212;  ii,  ItviP 

Southwest  Pass,  Mi>si.->i|)pi  River i,:i45,  12U4;  ir,  1K*<2 

Toledo  Harbor,  Ohio i,  592,  1209;  iii,.Sl.">0 

I)u  Hois,  Jennie  11.  (sehooiKT),  removal  of  \vre<k  of i,  S6,  S<.U) 

Duek  Crei'k  (Smyrna  River),  l)el.,  improvement  of 1,174,1245 

Duck  ( 'reek,  Wis.,  bri«l^e  across,  near  town  of i,  715 

Duek  Island  IIarlM»r,  Conn.,  construction  of  harl>or  of  relnp' 1,92,975 

Dnhith  Canal  and  Harl>or,  Minn.: 

( 'it y  l)ri«l;je  across  canal i,  71 1 

Improvement  of,  iiu  ludin;,'  di'scription  of  nlant  an<i  methiMls  einployeil 

in  Ijuildin;;  corurete  soutli  |»ier  at  Snj>enor  Kntry i,505;  in, 2747;  iv,.**779 

Improvement  of  channels  in  waters  connect  inj^  ( J  reat  I^ikes i,5Sl;  iii,ik>':*2 

Duncan  rocks.  Strait.s  of  Juan  tie  Fuea,   Wanli.,  examination  for  removal 

of 1,  7(k;;  IV,  :;«i2t; 

Dunkirk  Harbor,  X.  Y.,  improvement  of i,<*»ll;  iii,.'J25l 

I)unnclh»n,  Fla.,  ])ri(lL'e  a<'ro.<s  Withlacoochee  River i,  715 

Dutch  Nlaml  IIarlM)r,  R.  I.  (.^tf  Narragan^i'tt  liiiy) i,  78,  917 

Duwami-h  Kiver,  Wash: 

iirid;:e  near  Seattle I,  717 

Impr«»vcmcnt  of  (s>r  Vu\:v\  Sound  ) i,i>9l;  iv,  :^>4 

Dux  I  Miry  Harbor,  Mass.,  improvement  of i,  ♦)2,  Hi\\ 

Dyer  (.'ounty,  Tenn.,  bri<lge  of i,713 
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New  York  City  and  Harbor,  N.  Y. — Continued. 

Bayside  channel,  improvement  of i^l^?,  1113 

Bronx  Kills,  Harlem  River,  examination  of 1,127,1064 

Bronx  River,  improvement  of i|lll|  1015 

Bronx  River,  removal  of  wrecks 1,125,126,1052,1053 

Brooklyn,  bridges  across  Gowanus  Canal i,  718 

Buttermilk  channel,  improvement  of 1,131,1121 

Coney  Island^  harbor  lines  in  Gravesend  Bay 1,709,1110 

Defenses  of,  mcluding  report  on  damp-prooilng,  painting  of  concrete, 

and  conduits  and  switches  in  electrical  install ationa i,  5, 9, 10;  nr,  3719 

Dredges,  construction  of 1,129,1113,1208 

East  (Ambrose)  channel,  improvement  of • 1,127,1113,1208- 

East  Chester  Creek,  examination  of i,  126, 1061 

East  Chester  Creek,  improvement  of • 1,111,1016 

East  Chester  Creek,  survey  of 1,112,1018 

East  River,  harbor  lines 1,709,1096,1098,1101,1105 

East  River,  improvement  of i|116, 1028 

East  River,  removal  of  wreck 1,126,1053 

Engineer  depot i,  15, 775 

Flushing,  bridge  across  Fbishing  Creek  to  Newtown i,  713 

Flushing  Bay,  examination  and  survey 1,115,127 

Flushing  Bay,  improvement  of i,  114, 1025 

Flushing  Creek,  bridge  between  Newtown  and  Flushing i,  713 

Gedney  channel,  improvement  of 1,127,1113 

Governors  Island,  enlaigement  of i,  133, 1124 

Gowanus  Bay,  improvement  of 1,130,1118 

Gowanus  Canal,  bridges  at  Brooklyn 1,718 

Gowanus  Canal,  improvement  of  {see  Gowanns  Bay) • i,  130, 1118 

Gowanus  Creek  channel,  improvement  of i,  132, 1123 

Gravesend  Bay,  harbor  lines  at  Coney  Island i,  709, 1110 

Harlem  (Bronx)  Kills,  Harlem  River,  examination  of i,  127, 1064 

Harlem  River,  bridge  at  Two  hundred  and  seventh  street i,  714 

Harlem  River,  examination  of  Harlem  (Bronx)  Kills i,  127, 1064 

Harlem  River,  improvement  of i,  117, 1031 

Hell  Gate,  East  River,  improvement  of 1,116,1028 

Hudson  River,  harbor  lines  at  the  Battery 1,709,1127 

Hudson  River,  removal  of  reef  off  Pier  A i,  129, 1113 

Hudson  River,  removal  of  wrecks 1,125,126,1052,1053 

Improvement  of,  including  dredge  construction,  with  observations  upon 

actual  draft  of  large  steamships  when  under  w^ay  as  compared  with 

draft  at  piers 1,127,1113,1208;  iv,3743 

Kill  van  Kull,  improvement  of  Staten  Island-New  Jersey  channel. . .  i,  136, 1135 
Kill  van  Kull,  stone  monuments  to  mark  harbor  lines  along  Staten 

Island  shore i,  129 

Lemon  Creek  {see  Staten  Island-New  Jersey  channel) i,  136, 1137 

Main  Ship  channel,  improvement  of i,  127, 1113 

Narrows,  the,  removal  of  wreck i,  134, 1 127 

Newark  Bay,  harbor  lines  along  Staten  Island  shore i,  709, 1177 

Newark    Bay,    improvement    of     {see    Passaic     River    and     Arthur 

Kill) 1,134,136,1132,1135 

Newark  Bay,  removal  of  wreck i,  148, 1157 

New  Jersey-Staten  Island  channel,  improvement  of i,  136, 1 135 

New  Jersey-Staten  Island  channel,  stone  monuments  to  mark  harbor 

lines 1,129 

Ne\4^wn,  bridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  improvement  of : i,  118, 1033 

Newtown  Creek,  removal  of  w^reck 1,126, 1053 

North  niudsonj  River,  harbor  lines  at  the  Battery 1,709,1127 

North  (Hudson)  River,  removal  of  reef  off  Pier  A......... 1,129,1113 

North  (Hudson)  River,  removal  of  wrecks 1,125,126,1052,1053 

Port  Morris,  harbor  lines i,709, 1105 

Red  Hook  channel,  improvement  of i,  130, 1118 

Red  Hook  channel,  removal  of  wreck i|134, 1127 

St.  George,  Staten  Island,  harbor  lines 1,709,1175 

Sheepshead  Bay,  examination  and  survey i»127, 1074 

Spuy ten  Duyvil  Creek  («•«  Harlem  River) 1,117,1031 

Staten  Island,  harbor  lines  at  St  George  and  in  Newark  Bay ..  i,  709, 1175, 1177 
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Elk  River,  W.  Va.: 

Bridge  at  mouth  of  Blue  Creek i,  717 

Bridge  at  mouth  of  Little  OtterCreek i,715 

Examination  of h^7B;  ni,25tt 

Elk  River  Shoals  Canal,  Tenneesee  River,  A  la i,  446;  ii,  2367»  2360, 2378 

Embankments t i,  10,12 

Emlin,  C.  (steamer),  removal  of  wreck  of i»S21;  ii,  1792 

Emplacements If6y7,.8 

Employees  as  civilian  assistants  to  engineer  officers i,  17 

Enaicott  Board i,6 

Engineer  dei>ots 1,13,15,760,773,776 

Engineer  divisions i,18 

Engineer  equipment  of  trooiM 1,17,766,773,776 

Engineering^methods,  technical  details  of.    See  Technical  details. 

Engineer  officers,  civilian  assistants  to • i,17 

Engineer  School  of  Application,  including  report  on  methods  of  oonsUnctiiiff 

buildings  for 1,12,14,16,741,751;  iv,^866,4188 

Engineer  troops.    See  Troops. 

Engineers,  Battalion  of 1,12,13,751,754,768 

Engineers,  Boards  of.    See  Boards. 
Engineers,  Corps  of: 

Battalion  of  Engineers 1,12,13,751,754,766 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  oflS- 

cers 1,17,766,778,776 

Engineer  School  of  Application,  including  report  on  methods  of  oon- 

structing  buildings  for 1,12,14,16,741,761;  iv,8866,4188 

Laws  of  65th  Congress,  2d  session,  affecting  the iv,  4223, 4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  746 

Personnel i,3 

Engineers,  division i,  18 

Engineers,  Office  of  the  Chief  of,  officers  on  duty i,  746 

Engineers,  The  Board  of i,4, 740 

Equipment,  engineer,  of  troops 1,17,766,773,776 

Erath,  Mrs.  Catherine,  bridge  of i,  714 

Erie  Basin^  Buffalo,  N.  Y. : 

Examination  and  survey i,618;  in,  3304 

Improvement  of  Buffalo  entrance i,  615;  in,  326/ 

Improvement  of  I^ke  Krie  entrance i,  614;  in,  3264 

Erie  I IarlK>r,  Pa.,  iinproveincnt  of i,  609;  in,  3243 

Erie  L4ike  (mc  ah<o  Northern  and  Northwestern  Lakes): 

Breakwater  coUfc>tniction  in  Buffalo  (N.  Y. )  district,  pictorial  enginoer- 

inj?  hi»t<:)ry  of iv,  3818 

Dredge  boat  for  liarl  m  >re  on i,  592, 1 209 

Removal  of  wrtn-ks i,  «07, 608;  in,  3206, 3207, 3208,  3209 

Water  levels  (1«(>0-UKH)  and  discharges  (1860-1903) i,  736;  iv,4057,4a^ 

Esau,  Ark.,  bridge  acro»?8  Fourche  I^e  Fevre  River i,  716 

£8<*Hmbia  River,  Fla.,  improvement  of i,  315;  n,  1781 

EsopuH  Creek,  N.  Y.  Uee  Saiijrerties  Ilarlwr ) i,  122, 1045 

E«H»x  County,  N.  J.,  bridj^e  of i,  717 

Ewtero  Creek,  or  River,  Fla.,  examination  of i,301;  ii,  1719 

Jj8therville-Minim  Crt^ek  Canal,  S.  C.  (w^  Santee  River) i,251;  ii,  1552 

EstiniateH  of  appropriations  re<)uireil: 

FortificationH i,  12 

Ri vern  and  harlM)rH,  etc 1. 18 

Eureka,  Cal.  {nee  Humboldt  Harbor) i,649;  ni,3422 

EvanHville,  Ind.: 

Examination  for  dam  in  Ohio  River  for  harbor  at i,  456;  in,  2465 

Improvement  of  Ohio  River 1,451,455;  ni,2406 

Everett,  MaF.«.,  bridjre  across  Maiden  River  to  Medford i,  716 

Everi'tt,  Wu.«h.: 

Bridge  of  city  acro.«H  Snohomish  River i,  716 

Improvement  of  harlxir i, 697;  iv,  3t>15 

ExaminationH  of  rivers  and  harlK)rH,  estimate  of  appropriation  for i,  705 

Executive  Departments,  Washington,  D.  C,  telegraph  line i,  731,732:  iv,:tt»54 

Executive  Mansion  ami  ofli<»e,  Washington,  D.  C i,730;  iv,  3899. 3901, 3906 

Exertion  (lijfhter),  nMiioval  (»f  wreck  of 1,217,1342 

Exeter  River,  N.  II.,  improvement  of * 1,39 
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Northern  and  Northwestern  Lakes — Continued. 

Improvement  of  channels  in  waters  connecting i,  581 ;  in,  3092 

Navigation  of,  in  1841 ,  conditions  governing i,  732 

Survey  of  waters  connecting  Lakes  Superior  and  Huron,  final  report  on.       i,  591 

Survevs  and  charts 1,732,737;  iv,4051 

Water  levels  (1860  to  1904) i,736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Northern  Pacific  Railway  Company: 

Bridge  of,  across  Duvvamisn  River,  Wash i,  717 

Bridge  of,  across  Nemadji  River,  Wis i,  713 

North  Fork,  Skagit  River,  Wash,  (see  Puget  Sound) i,  691 ;  iv,  3604 

North  Hero  Island  channel,  I^ke  Champlain,  Vt.,  improvement  of i,  65 

North  I^ndin^  River,  Va.  and  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

North  (Tolomato)  River,  Fla.  (see  St.  Augustine  Harbor) i,284;  ii,  1694 

North  River,  Mass. ,  examination  and  survey  of  Salem  Harbor i,  69, 878 

North  (Hudson)  River,  N.  Y.    See  New  York  City  and  Harbor. 
North  River,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

North  River,  Wash.  («<'e  Willapa  River) i,686;  iv,  3582 

North  Tonawanda,  N.  Y.  (see  Tonawanda) i,  616;  in,  3268 

Northumberland,  Pa.,  examination  of  Susquehanna  River  below i,  194, 1296 

Northwest  River,  N.  C.,  examination  and  survey  for  waterway  via. . .  i,  227;  ii,  1387 
Norwalk  Harbor,  Conn.,  improvement  of i,  102, 988 

O. 

Oak  Creek,  South  Milwaukee,  Wis. : 

Improvement  of i,  630;  in,  2838 

Survey  of i,536;  in,  2903 

Oak  Harl)or,  Ohio: 

Bridge  across  Portage  River i,  714 

Examination  of  Portage  River  from  mouth  to  bridge  at i,  609;  in,  3218 

Oakland  Harbor,  Cal. : 

Bridge  across  San  Leandro  Bay  at  Alameda i,  713 

Defenses  of  San  Francisco i,  5 

Improvement  of i,  640;  in,  3409 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of,  including  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors i,  619;  in,  3326, 3327 

Oakwood,  Mich.,  bridge  across  Rouge  River i,  717 

Obion  River,  Tenn. : 

Bri<lge  at  Pettys  Ferry i,  713 

Examination  of i,  443;  n,  2351 

Improvement  of i,  436;  n,  2337 

Ocooquan  Creek,  Va.,  improvement  of i,  202, 1317 

Ocklawaha  (Oklawaha )  River,  Fla.,  improvement  of i,  284;  n,  1693 

Ocmulgee  River,  Ga.,  improvement  of i,  273;  n,  1657 

Oconee  River,  (Ja. : 

Examination  from  Dublin  to  Skull  shoals i,  280;  ii,  1677 

Improvement  of i,  271;  ii,  1655 

Oconto  Harbor  and  River,  Wis.: 

Construction  of  bridge i,  715 

Improvement  of i,  520;  in,  2812 

Ocracoke  Inlet,  N.  C,  iuiprovement  of i,  229;  n,  1477 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in i,  745 

Officers,  engineer,  civilian  assistants  to i,  17 

Officers  of  the  Corns  of  Engineers.     See  Corj)s  of  Engineers. 

Ogden  Landing,  Oliio  River,  Ky.,  examination  at i,  457;  in,  2477 

Ogdensburg  Harbor,  N.  Y.,  improvement  of i,  629;  in,  3353 

Ohio  River: 

Ashland,  Ky.,  to  Hanging  Rock,  Ohio,  harbor  lines i,  709;  in,  2487 

Bridge  between  Bellaire,  ( )hio,  and  Ben  wood,  W.  Va i,  712 

Bridge  at  Eaj-t  Li verjKx)!,  Ohio i,  711 

Bridge  l)etween  I  ronton,  Ohio,  and  Ashland,  Ky .' i,711 

Bridges  imj^eding  navigation,  report  upon  C [ i,  19;  in,  2433 
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Fore  (We^onth)  River,  Maes.: 

Examination  and  survey ....••••  i«  70,891 

Improvement  of ^ •..•••...  i,SB,tfB 

Forked  Deer  River,  Tenn. : 

Examination  of ••  x»443;  n,2351 

Improvement  of if  437;  ii,SSS7 

Fort  Crockett  Re0er\'ation,  Galveston,  Tex.,  construction  of  am  wsU,  «ai- 

bankment»  and  fill ^ i|3Sl;  12,2011 

Fort  Egbert,  Alaska,  road  to  Valdes 1*744;  nr,4217 

Fortiiicationfl  {tee  aiao  Technical  details) : 

Appropriations 1,6, 11, 12 

Artillery  Torpedo  Board i,10 

Board  of  Engineers,  The i»4,749 

Board  on  Fortifications  or  other  Defeoaes  (Endicott  Board) i,$ 

Board  of  Ordnance  and  Fortification .  i,5 

Ouriages,  gunandmortar 1,4,7 

EmplMcments,  modernizing  the  older ••..•  i,8 

Estimates  of  appropriations  required .........•.••         i,  12 

Financial  statement •••• i,  11 

General  statement  and  prqgfeas  of  work .«.  i,5 

Gun  and  mortar  batteries,  indoding  report  upon  test  of  Mail  in»-        

ters 1,6,11,12;  it,S79 

Insular  possessions t,  10,12 

Presenration  and  repair  of i,9 

Projects if^ll 

Range  and  position  finders i,ft,ll 

Searchlights Und  electrical  connections 1,9,11 

'  Sea  wails  and  embankments i,  10,11 

Sites 1,9, 11,  U 

Submarine  mines 1,10,12 

Supplies  for  seacoast defenses l9,  12 

Fort  Leavenworth,  Kans.,  engineer  depot 1,16,773 

Fort  Pierre,  S.  Dak.  (««  Missouri  River) h^^i  n,23B0 

Fort  Point  channel,  Boston,  Mass.,  improvement  of i,M,8S 

Fourche  Le  Fevre  River,  Ark.,  bridge  nearEsan t,7l6 

Fourche  River  Lumber  Company,  bridge  of 1,716 

Fox  River,  WiH.: 

Bridge  at  Dei>ero i,  715 

Brid^  at  Littlwhute i,  713 

Improvement  of i,  533;  iii,2846 

Improvement  below  I>e|H>re,  including  (lireen  Bay  naW)or i,  520;  iii,  2813 

OlH^nitin^  and  care  of  loi'ks  and  dams i,  blib;  iii,  2852 

Franeonia  (vessel) ,  removal  of  wreck  of i,  279;  it,  1608 

Frankfonl  ('reek,  Pa.,  rt»moval  of  wreck  at  Philadelphia i,  IStt,  1200 

Frankft>rt  I larlxir,  Mich.,  improvement  of i,566;  iii,9028 

Franklin,  Pa.,  bri<lge  across  Allejjheny  Kiver i,  730 

Frederica  Kiver,  Cia.,  examination  of " i,  2S<>;  ii,  1674 

Frederick  the  (Jreat,  statue  of i,  742;  iv,  4 1  W> 

French  Broad  River,  Tenn.,  improvement  of i,  447;  ii,2:iS9 

Freni'liman  Bav,  Me. ,  defennes  of i,  5 

Friend,  Lottie  k.  (whiw^ner),  removal  of  wre<rk  of i,  157,  ti*l)l 

Fuca,Juande. Strait.^, Was>h.,examinationforrcmoval()f  Duncannx*kp.  i,7tt{;  iv,:t4>2H 

G. 

Galena  River,  111.,  operating  ami  car(»  of  lock  and  dam i,  418;  11,2202 

Gallerie?,  cable i,  10, 12 

GallijmliH,  Ohio,  ice  pier  (are  Ohio  River) 1,451;  iii,  2406 

Galventon  and  Hrazo?  Canal,  Tex.  (^kv  Bra xos  River,  etc. ) i,  374;  ii,  1999 

Galveston  Bav  and  narl>or,  Tex.: 

Construction  of  eea  wall,  embankment,  and  fill  along  Fort  Crockett  Rt^H- 

en-ation,  and  of  pea  wall  from  Thirty-ninth  to  Forty-fifth  Htn'et.  i,  «W1 ;  n,  2011 
Defenses  of,  indndinj;:  report  on  damp-proofin};;  and  foundations. ..  i,  5;  iv,  3729 

Harl)«)r  lines  ntTexa.H  City 1,709;  ii,2026 

Improvement  of  ( lalveston-Texaa  City  channel i,  309;  ii,  1963 

Improvement  of  harlmr  entrance  ....' '""I'.-  i,308;  ii,  1974 

Improvement  of  harbor  from  inner  Ixir  to  Fifty-first  street'!!!!..  i»368;  ii,  1979 
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Otter  Creek,  Vt. ,  improvement  of i,  66, 867 

Ottertail  Lake  and  River,  Minn. ,  final  report  on  survey i,  430;  ii,  2260 

Ouachita  City,  La.,  bridge  across  Ouachita  River  near i,  712 

Ouachita  River,  Ark.  and  La. : 

Bridge  between  Ouachita  City  and  Bayou  Loutre,  La i,  712 

Improvement  of i,  387;  ii,  2039 

Outagamie  County,  Wis.,  bridge  of i,  713 

Oyster  Harbor,  Va.,  examination  of i,  193,1275 

P. 

Pacific  Electric  Railway  Company,  bridges  of i,  718 

Pagan  River,  Va.,  improvement  of i,  221;  ii,  1370 

Pamlico,  Oriental  and  Western  Railroad  Company,  bridge  of i,  713 

Pamlico  River,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of * i,  231 ;  ii,  1479 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Pamunkey  River,  Va.,  improvement  of i, 213, 1330 

Parker,  A.  A.  ( steamer)  removal  of  wreck  of i,  517;  iii,  2781 

Parks,  public: 

District  of  Columbia,  improvement  and  care i,  730;  iv,  3899 

Mount  Rainier  National  Park,  Wash:,  survey  for  road i,  743;  iv,  4203 

Yellowstone  National  Park,  improvement  of i»737;  iv,  4171 

Parsonage  Creek,  N.  Y.,  bridgre  at  Baldwins i,  723 

P&rtridge  Bay,  Mich.,  examination  and    survey  for  harbor  of  refuge  {see 

Marquette  Harbor) i,518;  iii,2786 

Pkscagoula  River,  Miss. : 

Bridge  near  Scranton i,  717 

Improvement  above  mouth  of  Dog  River i,  334;  ii,  1830, 1831 

Improvement  below  mouth  of  Dog  River i,  333;  ii,  1828 

Pasquotank  River,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Removal  of  wreck i,227;  ii,  1380 

Passaic,  N.  J. : 

Bridge  across  Passaic  River  (county  bridge) i,  716 

Bridge  across  Passaic  River  (Jersey  City,  Hoboken  and  Paterson  Street 

Railway  Company ) i,  718 

Improvement  of  Passaic  River —  i,  134, 1132 

Passaic  County,  N.  J.,  bridge  of i,  716 

Passaic  River,  N.  J. : 

Bridge  at  Avondale i,  717 

Bridge  at  Passaic  ( county  bridge) i,  716 

Bridge  at  Passaic  (Jersey  City,  Hoboken  and  Paterson  Street  Railway 

Company ) i,  718 

Improvement  of i,  134, 1132 

Pass  a  lx)utre,  Mississippi  River,  La.: 

Closing  crevasse  in i,  343;  ii,  1881 

Constructing  sill  across i,  344;  ii,  1882 

Patapsco  River,  Md. : 

Defenses  of  Baltimore i,  5, 10 

Examination  of  channel  from  Brewerton  channel  to  Sparrow  Point. .  i,  193, 1278 
Examination  of  channel  from  main  channel  to  mouth  of  Bear  Creek,  i,  194, 1284 

Improvement  of,  and  channel  to  Baltimore if  178, 1252 

Improvement  of  channel  to  Curtis  Bay i,  180, 1255 

Improvement  of  harbor  at  southwest  Baltimore  (Springy Garden) i,  181, 1256 

Patchogue  River,  N.  Y.,  improvement  of  (see  Great  South  oay ) i»  120, 1036 

Patcong  Creek,  N.  J.,  bridge  at  Steelmanville i,  720 

Patuxent  River,  Md.,  improvement  of 1,200, 1314 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of i,  88, 969 

Pawpaw  River,  Mich,  (see  St.  Joseph  Harbor) i,  547;  in,  2976 

Pawtucket  (Seekonk)  River,  R.  L,  improvement  of i,  77, 915 


24  INDEX. 

Grand  Marais,  Minn.: 

Examination  relative  to  east  pier i,  518;  in,  2783 

Improvement  of  harbor i,  503;  in,  2743 

Grand  Kapids,  Wabash  River,  lock  and  dam i,  492, 495;  in,  2872, 2675 

Grand  River,  La.,  improvement  of i,  350;  ii,  1805 

Grand  River,  Mich. : 

Improvement  of,  including  report  on  project  by  Board  of  Engineers  for 

Rivers  and  Harbors i,  557;  in,  2999,  3003 

Improvement  of  Grand  Haven  Harbor i,  555;  in,  2993 

Grand  River,  Ohio: 

Improvement  of  Fairport  Harbor i,  602, 1209;  in,  3188 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Grant,  Andrew  (canal  boat),  removal  of  wreck  of i,  126, 1051 

Grant  (army  transport),  conversion  into  dredge i,  678, 1205;  in,  3543 

Grant  statue,  Washington,  D.  C i,731;  iv,  3949 

Gravesend  Bay,  N.  Y.,  harbor  lines  at  Coney  Island i,  709, 1110 

Grays  Ferry,  Hchuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Grays  Harbor,  Wash. : 

Improvement  of,  including?  bar  entrance,  with  re|)ort  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors,  etc i,  687;  iv,  3583,  3585 

Improvement  of,  between  Aberdeen  and  the  entrance i,  689;  iv,  3601 

Great  Kanawha  River,  W.  Va. : 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  in,  2575 

Operating  and  care  of  locks  and  dams i,  475;  in,  2577 

Great  Lakes: 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 
ing history  of iv,  3818 

Bulletins i,736;  iv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Defenses  of  ..       ••...•>••••       •.  i5 

Discharges,  tabie'of'(i866  to  1963")'.*.'.".*.".' .".'.".*.'." .V^  V,y36;  iv,  4058 

Dredge  boat  for  harbors  on  Lake  Erie i,  592, 1209 

Dredge  boat  for  harbors  on  eastern  shore  of  LakeMichigan .  i,  549, 553, 555, 563, 121 1 
Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio ' iv,  3803,  3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statipticH,  etc ni,  3.'^5 

Improvement  of  channels  in  waters  connecting i,  581 ;  in,  W^*2 

Navi^tion  of,  in  1841,  conditions  jrovernin^ i,  71V2 

8ur\'ey  of  waters  connecting  lakes  SuiK'rior  and  Huron,  tinal  re|K>rt  on.        i,  591 

Surveys  and  charts i,  7.S2,  737;  iv,  4l>51 

Water  levels  (1860  to  WKU) i,  7:^;  iv,  4a57 

Water  levels  on  east  shore  C)f  I>:ike  Michi^ran,  variations  in i,  544 

Great  Pedee  Kiver,  S.  ('.,  iinproveiiu'iit  of i,  247;  11,  1547 

Great  Salt  Pond,  BIrxk  Island,  U.  J.: 

Examination  for  harbor  of  refup' i,  87,  949 

lnii)rovenient  of , 1,  85,  927 

Great  So<l us  Hay,  N.  Y.,  improvement  of  harlM»r i,(>2*J;  iii,  .'i.i.'i7 

(ireat  South  Bav,  N.  Y.,  improvement  of 1.  120,  10;U> 

Green  Hav  IIarl)or,  Wis.: 

l>rid^'<»  across  East  Kiver 1,719 

Improvement  of i,  520;  in,  2813 

Green  Jackt't  shoal.  Providence  Kiver,  K.  1.,  removal  ol 1,78,919 

(ireenport  Harbor,  N.  Y.,  removal  of  wrecks i,  125,  l(i52 

Green  Kiver,  Ky. : 

Kxamination  for  dam  in  01n<->  Kiver  to  increase  depth  on  sill  of  IxH'k  1, 

on I,  456;  m,  24*w> 

Improvement  above  month  of  Hi;;  Ikirren  KiviT 1,497;  iii,2t)77 

Operating'  an<l  care  of  locks  and  dams i,  498;  iii,  2t»79 

Greenshoni,  N.  C\,  monuments  to  Generals  Nash  and  Davidson  in  (iuilfonl 

battU'  ^'roimds i,  742;   iv,  4201 

Greenville  Harbor,  Miss.  (.v*r  Mississip})i  Kiver  Commission) 1,707;  S.,.S,40 

(treenwich  Ilarlxir,  Conn.,  impn>vement  of I,  UK5,  989 

Grei'nwich  Township,  Conn.,  bridj;e  acrosj*  Co8<*ob  (Mianus)  Kiver  at  Cos- 
cob  Harbor 1,715 
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Pine  T^keand  River  (Charlevoix  County),  Mich.: 

Examination  of  Charlevoix  Harbor i,  670;  iii,  3048 

Improvement  of  Charlevoix  Harbor i,  567;  iii,  3031 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of i, 579;  iii,  3085 

Pine  River,  Minn.: 

Construction  of  reservoir  dam i,  422;  ii,  2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

Pinole  Point,  Cal.  (aeeSsm  Pablo  Bay) i,641;  in, 3411 

Pitt  County,  N.  C,  bridge  of i,719 

Pittsburg  Harbor,  Pa.: 

See  also  Allegheny,  Monongahela,  and  Ohio  rivers. 

Improvement  of i,  461 ;  in,  2510 

Plantation  Creek,  Ga.,  examination  and  survey i,  279;  n,  1669 

Plaquemine  Bayou,  La. : 

Improvement  of ^ i,  350;  ii,  1895 

Removal  of  water  hvacinths i,  360;  ii,  1913 

Plattsburg  Harbor,  N.  Y .,  improvement  of i,  67, 867 

Plymouth  Harbor,  Mass.,  improvement  of i,  63, 862 

Pocomoke  River,  Md. ,  improvement  of i,  188, 1266 

Pointe  Aux  Barques,  Mich.,  examination  at,  for  harbor  of  refuge i,  581;  in,  3088 

Point  Judith  Harbor  and  Pond,  R.  I. : 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harbor  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  pond  entrance i,  83, 925 

Removal  of  wreck i,  86, 930 

Point  Pinole,  Cal.  (w;<' San  Pablo  Bay) i,641;  in,  3411 

Point  Wilson,  Cal.  («€€  San  Pablo  Bay) i,641;  iii,3411 

Pokegama  Falls,  Missisi-ippi  River,  Minn. : 

Oonstruction  of  reservoir  dam i,  422;  n,  2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

Pollock  Rip  Slough,  Mass.,  removal  of  wrecks : i,  86, 930 

Pomeroy,  Ohio,  ice  harbor  at  Kerrs  Run  (see  Ohio  River) i,  451 ;  in,  2406 

Pomeroy  Center,  Ohio,  ice  pier  {see  Ohio  River) i,  451 ;  in,  2406 

Ponchatoula  River,  La.  [see  Tickfaw  River) i,  355;  n,  1906 

Pond  Creek,  or  River,  Ky.,  examination  of i,502;  in,  2714 

Pony  Slough,  Coos  Bay,  Oreg. ,  improvement  of i,  655;  in,  3442 

Popes  Island,  Va.,  removal  of  wreck  off i,  193, 1274 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater i,  21,  780 

Portage   Lake,   Manistee  Countv,  Mich.,   improvement  of  harbor  of  ref- 
uge  '. 1,565;  111,3026 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care i,  612, 514;  in,  2767 

Portage  River,  Houghton  County,  Mich.,  waterway  via 1,512,514;  in,  2767 

Portage  River,  Ohio: 

Construction  of  bridge  at  Oak  Harbor i,  714 

Examination  from  mouth  to  Oak  Harbor  bridge i,  609;  in,  3218 

Improvement  of  Port  Clinton  Harbor i,  593;  in,  3157 

Port  Arthur,  Tex.,  bridge  across  Taylors  Bayou  near i,  718 

Port  Arthur  Canal,  Tex.,  examination  and  survey  of  Sabine  Lake,  including 

connection  with ' 1,361,365,  n,  1914, 1927 

Port  Chester  Harbor,  N.  Y. ,  improvement  of i,  107, 1010 

Port  Clinton  Harbor,  Ohio: 

Examination  of  Portage  River i,  609;  in,  3218 

Improvement  of i,  593;  in,  3157 

Port  Harford,  Cal.  {see  San  Luis  Obisno  Harbor) i,  635;  in,  3390 

Port  Huron,  Mich.,  improvement  of  Black  River  at i,  578^  in,  3084 

Port  Jefferson  Harbor,  N.  Y. ,  improvement  of i»  1 12, 1021 

Portland,  Ky. : 

Enlargement  of  Louisville  and  Portland  Canal i,  484; '  in,  2662 

Examination  at  head  of  Louisville  and  Portland  Canal i,  502;  in,  2702 

Operating  and  care  of  Louisville  and  Portland  Canal i,  489;  in,  2664 

Portland,  Me.: 

Defenses  of,  inclu<ling  report  on  damp-proofing i»  5, 9;  iv,  3709 

Improvement  of  harlx)r i,  32,  791 

Removal  of  wreck  off  Portland  Head  light i,  34, 792 

Portland,  Oreg. : 

See  also  Willamette  River. 

Bridge  across  W^illamette  River i,  716 
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Portland  General  P^ectric  Lij^ht  Company  («^  Willamette  River) i,l 

Portland  Head  light,  Me.,  removal  of  wreck  off i,  34,  < 

Port  Morris,  New  York,  N.  Y.,  harbor  lines  in  East  River i,  709, 11 

Porto  Kico,  defenses  of i,  10, 

Port  Perry,  Pa.,  harbor  line?*  in  Monongahela  River i,  709;  iii,  25 

Port  R<»yal  (Beaufort)  River,  S.  C: 

I>efen8e9  of  l*ort  Royal  Sound i 

Examination  from  mouth  to  Beaufort i,  261 ;  ii,  15 

P^xamination  of  Port  Royal  bar » r,  262;  n,  Iti 

Improvement  of i,  260;  n,  15 

Improvement  of  waterway  Ix^tween  Beaufort  and  C^harleston,  8.  C.    i»259;  ii,  15 
Improvement  of  waterway  l)etween  Beaufort,  S.  C,  and  Savannah  {i*ee 

Savannah  IIarlx)r ) *. i,  2^;  ii,  16 

Port  Royal  Sound,  S.  C. : 

Defense**  of i 

Examination  of  I*ort  Royal  liar i,  262;  n,  16 

Portsmouth,  N.  II.,  defenses' at,  including  report  on  damp-proofing i,  5;  rv,  37 

Portfimouth,  Ohio,  ice  pier  (j<e«  Ohio  River) i,  451;  rn,  2-1 

Port  Tampa,  Fla.  (tter  Tamna  Bay) i,  293;  ii,  17 

Port  Washinjrton  Harbor,  Wis. : 

Examination  of i,  536;  ni,  2? 

Improvement  of i,  528;  iii,  28 

Portwing  Harbor,  Wis.,  improvement  of i,  508;  in,  27 

Position  finders,  range  and i,  8, 

Poetles,  R.  ReynoULs  (sc^hooner),  removal  of  wreck  of i,  156, 12 

Potomac  Park,  Washington,  D.  C i,  730;  n-,  38 

Potomac  River  {st'e  also  Washington,  D.  C. ) : 

Acpieduct  Bridge,  Washington,  D.  C. ,  repair  of i,  723;  rv,  38 

Defenses  of  Washington,  l>.  C i,  5 

Examination  of  channel  from  Alexandria,  Va.,  across  to  Maryland. .   i,  217, 13 

Harbor  lines  at  Washington,  D.  C i,  709, 13 

Highway  bridge  at  Washington,  D.  C,  to  replace  Long  Bridge  -  -  i,  724;  iv,  38 

Improvement  at  Washington,  D.  C ., i,  194, 13 

Improvement  below  Washington,  D.  C i,  197, 13 

Wreck  near  River  View,  Md.,  removal  of i,  217, 13 

Wrecks  at  Washington,  D.  C,  removal  of i,  217,13 

Potter,  Sarah  (schooner),  removal  of  wreck  of i, 86, 91 

Powells  Creek,  Va.,  bridge  across i,  7 

Powow  River,  Mass.,  improvement  of i,  43, 8! 

Preliminary  examinations  of  rivers  and  harbors,  estimate  of  appropriation 

for 1 1,71 

Presqne  Isle  Harbor,  Mar<|uette,  Mich.: 

Construction  of  harlx)r  of  refuge i,  516;  m,  271 

Examination  and  survey  as  to  further  harbor  of  refuge  facilities  .  i,  518;  in,  27J 

Presque  Isle  Peninsula,  P>ie,  Pa. ,  improvements  at i,  609;  m,  32-i 

Printing  Office,  (.Tovernment,  Washington,  D.  0.: 

Erection  of  new  building,  including  report  on  constmction  nM^hods, 

etc 1,739;  iv,8819,41i 

Repairs  to  old  building i,  740;  iv,  4U 

Telegraph  line :...  1,731,732;  iv,396 

Projects.     tSce  Fortifications  and  Rivers  and  harbors. 
Providence  IIarl)or  and  Kiver,  R.  J.: 

Improvement  of i,  77, 91 

Improvement  of  Pawtucket  River i,  77, 91 

Removal  of  Green  Jacket  shoal i,  78. 91 

Removal  of  wreck i,  86,93 

Provincetown  Harbor,  Mass. ,  improvement  of i,  64, 86 

I  .  Public  buildings?  and  grounds,  District  of  Columbia i,  730;  rv,389 

. .}  Public  parks.     <S<v!  I*arkH. 

I  1  I\iget  Sound,  Wash. : 

.  !  Defensi»sof i,5, ! 

Imj)rovcnient  of,  and  tributaries 1, 6®1 ;  it,  99^ 

;  '  Inij)rovement  of  waterway  to  I^ke  Washington i,  695;  it,  361! 

\  luHjM'ctionof  fish  traps  ./. 1,703;  iT,362i 

;  Pulaski  County,  Ky.,  bridge  of I,  71-! 

Pulaski,  General  Count,  monument  to i|731;  iv,39H 
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PunCa  Gorda  Harbor,  Fla.: 

ExHmiiiAtiou  of i,301;  ii,  1714 

Improvement  of  («ce  Charlotte  Harbor) 1,290,291;  ii,  1699,1700 

Puntalunott  (veeeel),  removal  of  wreck  ot i,27»;  ii,  1668 

Porilicatian  of  water  supply  of  Washington,  D.  C i,  728;  iv,  3890 

Puritan  (barge),  removal  of  wreck  of 1,156,1201 

Pnyall up  River,  Wash.: 

Esamination  and  eurvey  of  Puyalhip  ivaterwav,  Tacoma  Harbor,  i,  704;  iv,  3620 

Improvement  of  [sec  Puget  Souiitl) '. i, 691 ;  iv, 3604 

luiproveroent  of  Tacoma  Harbor i,  6M;  iv,  360S 

PayaJlui>walerway,Taco[aaUarbor, Wa^.,esa]iiiaationaDdMirvey.  i,704;  iv,3629 

<i- 

Quantlco  Creek,  Va.,  reconBtrurtion  of  bridge  across i,  716 

Queen  Anne  County,  Hd.,  bridge  ot „ i,  719 

Queen  of  the  We8t(Bteamer),remov«lof  wreck  of i,60fc;  iii,3208 

Queenatown  Harbor,  Md.,  improvement  of i,  184,1260 

Quincy  Harbor  and  Bay,  III. : 

Examination  and  Burvey i,419;  ii,2218 

Improvement  uf  Mipeissippi  Biverat ii<15;  ii,2]63 

Qninnipiac  Eiver,  New  Haven,  Conn.,  improvement  of i,94, 977 


Raccoon  Creek,  N.  J. : 

Bridge  at  Bridgeport i,  714 

Improvement  of 1, 165, 1236 

Racine  Harbor,  Wis.; 

Bridge  across  Root  River i,  715 

Improvement  of 1, 530;  in, 2K39 

Reef  in  Lake  Michigan  near  Wind  Point i,737;  iv,40ol 

Survey  for  protection  against  storms i,  531 

Refis,  rules  go veniing  running  of,  on  certain  streania i,  710 

Railway,  l>oat,  Columbia  River,  Or^.  and  Wad» 1,866;  in,  3473 

Rainier,  Mount,  National  Park,  Wash.,  eurvey  lor  road i,743;  iv,4203 

Raisin  River,  Mich,  (see  Monroe  Harbor) i,577;  in,  3083 

Rancocas  River,  N.  J.: 

Bridge  at  Centerton i,  714 

Improvement  of i,  157, 1228 

Range  and  portion  finders i,8,  11 

Rappahannock  River,  Va.,  improvement  of i,  208, 1324 

Raritan  Bay  and  River,  N.  J.; 

Examination  of  bay  from  South  Amboy  to  Great  Beds i,  148, 11.58 

Improvement  of  bay i,  139,1141 

Improvement  of  Keyport  Harbor 1,141,1143 

Improvement  of  river i,  142, 1146 

Improvement  of  Shoal  Harbor 1,144,1152 

Redbank,  N.  J.,  examination  and  survey  of  Shrewsburj-  River  up  to i,  149, 1162 

Red  Hook  channel.  New  York  Harbor,  N,  Y.; 

Improvement  of i,  130, 1 1 18 

Removal  of  wreck i,  134, 1127 

Red  I^ke,  Minn. : 

Final  report  on  survey i,430;  ii,22(10 

Improvement  of  (tee  Red  River  of  the  North) 1.427;  n,2248 

B«d  I^ke  River,  Minn.: 

Final  report  on  survev i,430;  u,22B0 

Improvement  of  (see  !ted  River  of  the  North) i,427;  ii,2248 

Red  River,  La.,  Ark.,  Tex.,  and  Ind.  T. : 

Bridge  at  Grand  Eeore i,  721 

Examination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  :i,  2075 

Examination  from  Fulton,  Ark.,  to  Denison,  Tex i,  ii,  2080 

Gauging  {see  Mifsissippi  River  Commission) i,       -  8.,  7, 63 

Improvement  of i,  ii,  2030 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  ii,  2037 

Rectification  of  mouth  by  Mississippi  River  Commission i,  707;  18,251 
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Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Final    rei>ort    on    Buney  of   Ottertail  Lake  and  River  for  reservoir 

dam I,  430;  ii,  2^6 

Final  report  on  survey  of  Red  Lake  and  Red  Lake  River  for  reeervoir 

dam 1,430;  ii,22€ 

Improvement  of i,  427;  ii,  224 

Redwooii  Creek,  Cal.,  improvement  of i,  638;  iii,  340 

Regulations  and  rules: 

For  navijpition  of  canals,  etc i,  71 

For  opening  of  drawbridges i,  71 

For  runningof  loose  logs,  steamboats,  and  rafts  on  certain  streams  r i,  71 

Rehoboth  Bay,  Del.,  waterway  via i,  175, 124 

Reservations,  public.     See  Parks. 
Reservoirs: 

Big  Stone  Lake,  Minn.,  final  report  on  8ur\'ey i,  430;  ii,  226 

Mississippi  River,  headwaters,  construction  of i,  422;  ii,  223 

Mississippi  River,  headwaters,  operating  and  care i,  424;  ii,  224 

Mississippi  River,  headwaters,  survey  ot  flowage  lines i,  422;  ii,  223 

Ottertail  Lake  and  River,  Minn.,  final  report  on  survey i,  430;  ii,  226 

Red  Lake  and  Red  Lake  River,  Minn.,  final  report  on  survey i,  430;  ii,  226 

Traverse  I^ke,  Minn.,  final  report  on  sur\'ey i,  430;  ii,  226 

Washington  Aqueduct,  D.  C i,  726,  727;  i v,  3883,  388 

Resolutions,  joint,  Fifty-eighth  Congress,  second  session,  affecting  Corpe  of 

Engineers iv,  431 

Revere,  Mass. ,  bri<lge  across  Saugus  River  to  Lynn i,  71 

Richland  Creek,  Tenn.  («^<' Tennessee  River  above  Chattanooga),  i,  444;  11,  2357,  235 

Richmond  Harbor,  Va.  {see  James  River) i,  214, 133 

Ripley,  Ohio,  ice  pier  (see  Ohio  River) i,  451 ;  iii,  240 

Rivers  and  harbors  (see  aho  Technical  details): 

Appropriations  for  oi)erations  during  the  past  year 1^1 

Appropriations  for  1W5-6,  estimates  of i,  1 

Board  of  Engineers  for  (see  also  Committee,  etc. ) 1,  704;  iv,  367 

Board  of  Engineers,  The i,  4,  74! 

Bridges 1,711,713,72 

Committee  on,  House  of  Representatives.     See  Committee,  etc. 

Engineer  divisions i^  II 

Expenditures  during  the  past  year i^\\ 

HarlK)r  lines,  establishment  of i,  70! 

Rules  governing  navigation  of  canals,  etc i,  711 

Rules  governing  the  opening  of  drawbridges 1,  711 

Rules  governing  running  of  loose  logs,  steamboats,  and  rafts  on  certain 

streams i,  71( 

Status  of  works i,  II 

River  View,  Md.,  removal  of  wreck  in  Potomac  River i,  217, 134; 

Rivesville,  W.  Va.,  bridge  across  Monongahela  River  near i,  71: 

Roads: 

In  Mount  Rainier  National  Park,  Wash i,  743;  iv,  420; 

From  Valdes  to  Fort  Egbert,  Alaska i,  744;  iv,  421  < 

In  Yellowstone  National  Park i,  737;  iv,  417J 

From  Yukon  River  to  Coldfoot,  Alaska i,  744;  iv,  421i 

Roanoke  River,  N.  C,  improvement  of i,  226;  11, 137S 

Rockhall  Harbor,  Md.,  improvement  of i,  183, 125S 

Rockhaven,  N.  Dak.,  ice  harbor  (see  Missouri  River) i,  431 ;  ir,  230C 

Rockland  lIarl)or,  Me.,  improvement  of 1, 28,  78€ 

Rockport,  Mass. : 

Construction  of  harbor  of  refuge  in  Sandy  Bay i,  43,  835 

lin])rovement  of  harbor i,  4o,  836 

Rock  River,  111.: 

Const  ruction  of  canal  aroun<l i,  542;  iii,  2957 

Exainifiation  from  mouth  to  Rockford i,  419;  11,  2223 

Operating  and  care  of  canal  around i,  418;  11,  2200 

Rocky  River  Harbor,  Ohio,  examination  of i,  609;  in,  3222 

Rogern  shoal,  Nantucket  Sound,  Mass.,  removal  of  wreck  on 1, 86, 929 

Romerly  Marsh,  (ia.,  improvement  of  waterway  via i»276;  11, 1662 

Rondon't  I larbor,  N.  Y. ,  improvement  of .' i,  123, 1048 
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Root  River,  Wig. : 

Bridge  at  Racine i,  715 

Improvement  of  Racine  Harbor i,  530;  in,  2839 

Survey  of  Racine  Harbor  for  protection  against  storms i,  531 

Rose  Bay,  N.  C,  examination  ana  survey  for  waterway  via i,  227;  ii,  1387 

Rostra ver  Township,  Pa.,  bridge  across  Monongahela  Kiver i,  712 ' 

Rouge  River,  Mich.: 

Bridge  at  Oakwoo<l i,  717 

Improvement  of i,  576;  iii,  3082 

Rough  Kiver,  Ky. : 

Improvement  of i,  500;  iii,  2696 

Operating  and  care  of  lock  and  dain i,  501 ;  iii,  2697 

Round  Lake,  Mich.: 

Examination  of  Charlevoix  Harbor i,  570;  in,  3048 

Improvement  of  Charlevoix  Harbor i,  567;  in,  3031 

Rules  and  regulations: 

For  navigation  of  canals,  etc i,  710 

For  opening  of  drawbridges i,  710 

For  running  of  loose  logs,  steamboats,  and  rafts  on  certain  streams i,  710 

8. 


• 


Sabine  Lake,  Pass,  and  River,  Tex. : 

Examination  and  survey  from  Neches  River,  and  from  Orange  on  Sabine 
River,  to  Sabine  Lake,  and  thence  to  Sabine  Pass,  including  connec- 
tion with  Port  Arthur  Canal  1,361,365;  n,  1914, 1927 

Examination  of  river  from  mouth  to  Logansport i,  366;  ii,  1956 

Harbor  lines  in  pass i,  709;  n,  1968 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  361 ;  n,  1914 

Improvement  of  river i,362;  n,  1915 

Improvement  of  Sabine  Pass  Harbor i,  363;  n,  1916 

Sack  rafts,  rules  governing  running  of,  on  certain  streams ,.       i,  710 

Saco  River,  Me.,  improvement  of i,  35, 828 

Sacramento  River,  Cal. : 

Improvement  of i,  645;  in,  3417 

Improvement  of,  by  California  D^^bris  Commission i,  706;  iv,  3693 

Sag  Harbor,  N.  Y.,  improvement  at i,  115, 1027 

Saginaw  Harbor  and  River,  Mich.: 

Bridge  at  Saginaw i,  714 

Improvement  of  river i,  572;  in,  3074 

Sailors  Encampment,  St.  Marys  River,  Mich.: 

Improvement  of  river i,  583;  in,  3096 

Removal  of  sunken  crib in,  3139 

St.  Andrews  Bay,  Fla.,  examination  of  entrances,  and  thence  to  town  of  St. 

Andrews  Bav i,322;  n,  1797 

St.  Augustine  Harl)or,  Fla.,  improvement  of i,  284;  n,  1694 

St.  Charles  Bay,  Tex.,  examination  of i,  382;  n,  2019 

St.  Clair  Canal,  Lake,  and  River,  Mich.: 

Improvement  of  canal i,  588;  in,  3126 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes.  i,581;  in,  3092 

Operating  and  care  of  canal '. i,  589;  in,  3128 

Removal  of  wrecks,  etc .^ i,  591 ;  in,  3138, 3139 

Surveys,  etc.  {»ee  Northern  and  Nortliwestem  Cakes) i,  732;  iv,  4051 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of i,  425;  ii,  2245 

St.  Francis  River,  Ark.  and  Mo. : 

Gauging  {%ee  Mississippi  River  Commission) i,  707;  S.,  7, 63 

Improvement  of,  in  Arkansas i,  408;  n,  2115 

Improvement  of,  in  Missouri .^ i,  410;  n,  2117 

St.  George,  Staten  Island,  N.  Y.,  harbor  lines  at i,  709, 1175 

St.  George  Sound,  Fla.  {uc  Carrabelle  bar  and  harbor) i,  302;  n,  1762" 

St.  Johns  River,  Fla.: 

Defenses  of i,  5- 

Harlx)r  lines  near  Jacksonville i,  709;  n,  1757 

Improvement  l)etween  Jacksonville  and  the  ocean,  including  dredge 
construction i,  280, 1 206 ;  n,  1685' 
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St.  Jc)hn«  River,  Fla. — Continued. 

Improvement  between  Jacki^nviile  andPalatka,  including  Orange  ICills 

fiatfl 1,282;  u, 

Improvement  of   VoluBia  bar,  and  between  Voloaia   bar  and    I^ike 

Monroe i,283;  ii,i 

Kemoval  of  water  hyaeintlit* i,  299;  u,  ] 

St.  Jones  River,  Del.: 

Im j)rovement  of i,  173,  ] 

Removal  of  wreck i,  178,] 

St.  Joseph,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  43<j;  n, { 

Harl>or  lines  in  MiHsouri  River  at ,  i,  709;  n^: 

Improvement  of  Missouri  River  at ',431;  h  * 

St.  J<)siei>h  Harl)or  and  River,  Mich.: 

Im])rovement  of  harbor .   i,  547;  m,: 

Improvement  of  river — i,  459;  in,  2976, : 

St.  I-awrence  River,  N.  Y.: 

Cape  Vincent  Iiarl>or,  improvement  of 1,027;  iii. : 

I  )efen5^es  of 

Long  Sault  Islan<l,  imi»rovemeJit  at j, 

O^densburjj^  Harbor,  improvement  of i,  62^);  in,: 

O^rdensbur^  to  foot  of  I^ike  Ontario,  removal  of  shoals i,  628;  ni, : 

St.  Lawrence  River  Power  Company ,,       i, 

St.  Louis,  Mo.: 

Improvement  of  Missis-sippi  River  lietweennKtuths  of  Missouri  and  Ohio 

nvers i,412;  ii,  2129, ! 

Survev  for  waterway  to  lx)cki>ort,  111 i,  540,  707;  iii,  2931;  i?.,  1 

St.  Louis  J^ay  and  River,  Minn,  and  Wis.: 


Commercial  stiitistics i^  5S5;  iii,^ 

Improvement  of  channels  in  waters  connecting  tlie  Great  Lakes,   j,  581  •  iii' ; 

Improvement  of  Hay  Lake  and  Xeebisli  channels 1,586;  m]i 

Imj)rovement  of  river  at  the  falls .,   i^  583;  lu  l 

()}>eratin<r  and  care  of  canal i,  585;  lu]  * 

Removal  of  sunken  crib  al>ove  Sailors  Encampment ^J  j^'; 

Surveys,  etc.  [see  Northern  and  Northwestern  Lakes) i,  732j  jy'  ^ 

Survev  for  imiirovement,  final  report  on -•-.  'i 

St.  Paul  Minn.:  

aSVy'  alf<t)  Mississippi  River. 

Gaugini;  Mis-^issij)])!  River  at i,  430*  ii  ^ 

St.  Peters  River,  Minn.     >S»^' ^linnesota  River. 

Sakonnet  River,  R.  L,  imjjrovement  of i»76, 

Salem  Harbor,  Mass..  examination  and  survey i!69. 
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Examination  and  survey i,  262*  ii,  1 

Imi>rovemcnt  of  (.s*r  Winyah  Ray) i,249;  u^  1 

San  Antonio  estuary,  Cal.  («(>f  Oakland  Harbor) i,  640;  m  3 

Sandl>eai-h  (Harbor  IVach),  Mich.: 

Improvement  of  harl>or  of  refuge i,575; 

Water  levels i,  73^'; 

San  Diego  Harbor,  Cal.: 

Hi'fenses  ol 

Im]>rovemcnt  of ? 1,631;  iii  3; 

Sand  Jslaml,  Ohio  River,  Ky.,  examination  at i,  502;  in  23 

Sandusky  Harl)or  and  River,  Ohio: 

Kxami nation  of  river  from  mouth  to  Fremont i,  609;  iii,  3:2 

Imjtrovemont  (►f  harbor,  including  dredge  construction 1,594,1209;  iii,3J 

Sandwich  Islands.     Si-e  Hawaiian  Islands. 
Sandy  I»ay,  Cap*  Ann,  Mass.: 

(/onstrnction  of  harbor  of  refuge 1,43,? 

Improvement  of  Rockport  Harbor 11451 J 
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Sandy  Lake,  Minn. : 

Construction  of  reservoir  dam i,422;  ii,2235 

Operating  and  care  of  reservoir  dam i,  424;  ii,  2242 

San  Francisco  and  North  Pacific  Railway  Company,  bridge  of i,  715 

San  Francisco  Bay  and  Harbor,  Cal. : 

Bridge  across  Channel  street  waterway,  San  Francisco i,  715 

Defenses  of,  including  report  on  roads  and  road  building,  damp-proofing, 
reservoirs  for  water  supply,  types  of  ventilators,  and  flat  cars  for 

inclined  tramway i,5;  iv,3733 

Examination  of  Belvedere  Harbor  ...: i,651;  in, 3424 

Improvement  of  channel  between  Straits  of  Karquines  and  the  Golden 

Gate -.  1,641;  iii,3411 

Improvement  of  harbor i,  640;  in,  3408 

Improvement  of  Oakland  Harbor ! i,  640;  in,  3409 

San  Jacinto  River,  Tex.,  improvement  of  (see  Galveston  ship  channel ) .  i,  370;  ii,  1985 
San  Joaquin  River,  Cal. : 

Bridge  at  Dospalos i,  719 

Improvement  of i,  642;  in,  3413 

Improvement  of,  by  California  Debris  Commission i,  706;  iv,  3693 

Improvement  of  Stockton  and  Mormon  channels i,  643;  in,  3415 

Sankaty  Head,  Nantucket  Island,  Mass.,  removal  of  wrecks  near i,  86, 929 

San  Leandro  Bav,  Cal.: 

Bridge  at  Alameda i,  713 

Improvement  of  (8^€  Oakland  Harbor) i,  640;  iii,  3409 

San  Luis  Obispo  Harbor,  Cal. ,  improvement  of i,  635;  in,  3390 

San  Pablo  Bay,  Cal.,  improvement  of i,  641;  ui,  3411 

San  Pedro  Bay  and  Ilarbor,  Cal. : 

Bridge  across  Wilmington  Bay  to  Wilmington i,  718 

Construction  of  deep-water  harbor i,  632;  in,  3385 

Improvement  of  Wilmington  inner  harbor i,  634;  in,  3387 

Santa  Cruz  Bay,  Cal.,  examination  of i,  637;  in,  3400 

Santee  River,  S.  C,  improvement  of i>251;  n,  1552 

Sarasota  Bay,  Fla.,  improvement  of i,  292;  ii,  1702 

Saucy  Maid  (schooner),  removal  of  wreck  of i»  125, 1052 

Saugatuck  Harbor,  Mich. ,  improvement  of i,  551 ;  in,  2984 

Saugatuck  River,  Conn.: 

Bridge  at  Westport • i,  717 

Improvement  of i,  101, 987 

Saugerties  Harl)or,  N.  Y.: 

Improvement  of i,  122, 1045 

Removal  of  wreck i,  125, 1052 

Saugus  River,  Mass. : 

Bridge  between  Revere  and  Lynn i,  716 

Improvement  of  Lynn  Harbor i»50, 847 

Sauk  River,  Wis.: 

Examination  of  Port  Washington  Harbor i,  536;  in,  2899 

Improvement  of  Port  Washington  Harbor i,  528;  in,  2833 

Sault  Ste.  Marie,  Mich.     See  St.  Marys  River. 

Sausal  Creek,  Cal.  (.w  Oakland  Harbor) i,640;  in,  3409 

Savannah  Harbor  and  River,  Ga. : 

Bridges  (4)  obstructing,  at  Augusta i,  720 

Defenses  of,  including  report  on  damp-proofing i»  5, 9;  iv,  3723 

Improvement  of  harbor,  including  dredge  construction i,  262, 1212;  ii,  1639 

Improvement  of  river  above  Augusta i,  267;  ii,  1650 

Improvement  of  river  between  Augusta  and  Savannah i,  265;  n,  1648 

Improvement  of  waterway  to  Beaufort,S.C.  («e^  Savannah  Harbor) .  i,  262;  ir,  1639 

Improvement  of  waterway  to  Fernandina,  Fla i,  276;  n,  1662 

Removal  of  wreck  in  harbor i,  279;  n,  1668 

Say ville,  N.  Y. ,  improvement  of  Browns  Creek i,  119, 1035 

Schenectady  Railway  Company,  bridge  of i,  713 

School  of  Application,  Engineer,  including  report  on  methods  of  construct- 
ing buildings  for 1,12.14,15,741,751;  iv,3866,4183 

Schroeder  <fe  Horstmann  (canal  boat),  removal  of  wreck  of ii  125;  1052 

Schuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Sdtuate  Harbor,  Mass. ,  improvement  of i,  60,  860 

Scranton,  Miss. ,  bridge  across  Pascagoula  River i,  717 

Scuijpernong  River,  N.  C,  improvement  of i,  228;  n,  1476 

Sea  Bird  (schooner),  removal  of  wreck  of 1,156,1200 
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Mobile  Bay  and  Harbor,  Ala. : 

Defenses  of,  including  report  on  damp-proofing i,  6y9»10;  it,  3727 

Improvement  of 1^822;  ii,  IM 

Removal  of  wreck  from  outer  bar tf94uZ;  ii,189 

Mobile,  Jackson  and  Kansas  C^ty  Railroad  Company,  bridge  of.... ..•       i,714 

Moccasin  River  fContentnia  Creek ) .  N.  C. ,  improyement  of i»  232;  ii,  1480 

Mohawk  River,  N.  Y..  bridge  in  Schenectady  County i,71S 

Mokelumne  River.  Cal.,  improvement  of if  644;  iii,341ft 

Moline  Harbor,  III.:  

Examination  for  lock i|  ^19;  n,2206 

Improvement  of  Mississippi  River  between  Missouri  River  and  8t. 

raul i>416;  ii,210 

Monomoy  Point,  Mass.,  removal  of  wrecks  off 1,86,029,930 

Monon^nela  River,  W.  Va.  and  Fa. : 

Bridge  near  Rivesville,  W.  Va •••.••       i,712 

Bridge  in  Rostraver  Township,  Fa i,71t 

Examination  of  Locks  and  Dams  1,  3,  4,  and  5 i»470;  ni,2M0 

Harbor  lines  at  McKeesport  and  at  Fort  Ferry  (Dam  2) ...  i,  709;  iii,  2561, 2563 
Improvement  of,  between  Morgantown  and  rairmont,  W.  Va . .  i,  457;  iii,  2494 

Improvement  at  Locks  2,  3,  and  6 i>458;  111,2489 

Improvement  of  Fittsburs  Harbor i»461:  iii,25I0 

Operating  and  care  of  locks  and  dams i,  400;  ii i. 


Monroe  Harbor,  Mich.,  improvement  of i,  677;  iii,  S08S 

Monroe  Lake,  St  Johns  River,  Fla.  (aee  Volusia  bar) '#288;  it,  1692 

Montgomery,  Ala.,  bridge  across  Alabama  River i,  716 

Montgomery  Bridge  and  Improvement  Company,  bridge  of i,  716 

MonumentSj  statues,  etc.: 

In  public  grounds,  Washington,  D.  C '»790;  xv,3900 

To  Frederick  the  Great,  Washington,  D.  C 1.742;  iv,4199 

To  Gens.  Francis  Nash  and  William  Lee  Davidson i,  742;  iv,  4201 

Moreauville,  La.,  bridge  across  Bayou  Des  Glaisee  near i,  713 

Morgan  Canal,  Tex. : 

Improvement  ol  {nee  Galveston  ship  channel) i,  370;  it,  1965 

Operating  and  care i,  372;  ii,  1992 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Companv,  bridge  of.       i,  720 
Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413,  S4I5 

Mortar  batteries,  including  report  upon  test  of  blast  meters i,  5,11, 12;  nr,  3739 

Morton,  C.  C.  (canal  l)oat),  removal  of  wreck i,  148, 1157 

Moe(|uito  Creek  Canal,  S.  C.  (see  Santee  River) i,  251 ;  ii,  1552 

j  Mound  City,  111.: 

I  Examination  of  Ohio  River  at i,456;  iii,  2456 

Improvement  of  Ohio  River 1,451,455;  in,  2406 

Mount  DestTt,  Bar  Harlwr,  Me. ,  conHtniction  of  breakwater it  21,  780 

I  Mount  Holly  Branch,  Ranco<'a8  River,  N.  J.,  improvement  of ii  157, 1228 

!  Mount  lloi)e  Bay,  Ma.MH.  (;«r  Fall  River  I Iarl)or) i,  79,919 

Mount  Plea.*»ant  shore,  Charleston,  S.  C,  improvement  at i,  256;  n,  1559 

Mount  Kiiinier  National  Tark,  Wanh. ,  purvey  for  mad i,  743;  i v,  4203 

Mud  l^ke,  1-a.  (;tre  Mennentau  River) i,  357;  n,  1909 

Mu<l  River,  (Ja.,  improvement  of  waterway  via i,  276;  ii,  1682 

Mud  River,  S.  C.  (nre  Savannah- Beaufort  waterway) i,  262;  ii,  1639 

Munlerkill  River,  Del.,  iniprovenient  of .' i,  170, 1241 

Muscle  Shoals  Canal,  Tennc^ssee  River,  Ala.: 

Construction  of i,  445;  n,  2357. 2360 

Operating  an<l  cjire if  447;  n,  2^)78 

Muskejjon  Harl)or,  Mich.,  inn)rovenieHt  of i,  .558;  ni,  3007 

Muskingum  (\)unty,  Ohio,  bn<ljre  of i,  720 

Muskingum  River,  Ohio: 

J  Bridge  at  Gaysport 1,720 

?  Kxaniination  from  Zaniijville  to  Cushoct(»n i,48.S;  in,  2654 

lmpn>vement  of i,  477;  in,  2622 

Operating  an<l  care  of  locks  ami  <lanis i,  47S;  in,  2624 

Mystic  River,  Conn.,  bridge  at  Stonington 1,716 

Mystic  River,  Mass. : 

lnipn)vement  of i,5|,  H48 

Improvcnunt  of,  l>i»low  nioutji  of  Island  Knd  River ii 52,  850 
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Scxla  (Sodo)  Lake,  La.: 

Examination  of  Cypress  Bayou,  including i,  398 ;  ii,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  ii,  2037 

Soldiers*  Home  grounds,  Washington,  D.  C,  topographical  survey  of i,  768 

Sorrel  Bayou,  La.  (see  Biiayou  Plaquemine) i,  350;  ii,  1895 

South  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters,  i,  299;  ii,  1712 
South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
South  Branch,  Shrewsbury  River,  N.  J.: 

Examination  and  survey i,  149, 1162 

Improvement  of i i,  145, 1 153 

South  Carolina,  defenses  of  coast,  including  report  on  damp-proofing  and 

door  for  telautograph  niche i,5,9, 10;  iv,3722 

South  Chicago  Harbor,  111.  {see  Calumet  Harbor) i,  538;  in,  2924 

South  Dunnellon,  Fla. ,  bridge  across  Withlacoochee  River i,  719 

Southeast  light,  Block  Island,  R.  I.,  removal  of  wreck  off i,  86, 930 

South  Edisto  River,  S.  C,  waterway  via i,  259;  ii,  1563 

Southern  Branch,  Elizabeth  River,  Va.: 

Examination  and  survey  for  waterway  from  Norfolk  to  Beaufort  Inlet, 

via 1,227;  ii,  1387 

Iniprovement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point 1,218;  ii,  1364 

Improvement    of    waterway    to    Albemarle    Sound,     via    Currituck 

Sound 1,224;  ii,  1376 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1374 

Southern  Pacific  Railway: 

Bridge  of,  across  Bayou  des  Allemands,  La i,  720 

Bridge  of,  across  San  Leandro  Bay,  Cal i,  713 

Bridges  of,  across  Warm  Springs  and  Coyote  creeks,  Cal i,  714 

Southern  Railway  Company,  bridges  of,  across  Savannah  River i,  720 

South  Fork,  Cumberland  River,  Ky.,  bridge  near  Burnside i,  714 

South  Haven  Harbor,  Mich.: 

Examination  and  survey i,  571;  in,  3056 

Improvement  of i,  550;  iii,  2981 

South  Hero  Island  channel.  Lake  Champlain,  Vt.,  improvement  of i,  65 

South  Kingston,  R.  I.: 

Constniction  of  Point  Judith  harbor  of  refuge i,  82, 923 

Examination  of  Point  Judith  harbor  of  refuge  and  of  pond  entrance. .  -  i,  ^7, 949 

Improvement  of  entrance  to  Point  Judith  Pond i,  83, 925 

Removal  of  wreck  off  Point  Judith i|86, 930 

South  Milwaukee  Harbor,  Wis.: 

Improvement  of i,  530;  in,  2838 

Survey  of i,536;  in,  2903 

South  Norwalk  Harbor,  Conn,  (see  Norwalk ) i,  102, 988 

South  Omaha,  Nebr.: 

Biidge  across  Missouri  River i,  711 

Improvement  of  Missouri  River i,  431 ;  n,  2300 

South  Omaha  Railroad  and  Bridge  Company,  bridge  of i,  711 

South  Pass,  Mississippi  River: 

Examinations  and  surveys i,347;  n,  1885 

Maintenance  of  channel i,  347;  ii,  1886 

Southport  Harbor,  Conn.,  improvement  of i,  104, 989 

South  River,  Mass.,  examination  and  survey  of  Salem  Harbor i,  69, 878 

South  River,  N.  J.,  improvement  of i,  142, 1148 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of i,  181, 1256 

Southwest  Pass,  Mississippi  River,  La.,  improvement  of,  including  dredge 

constructicm 1,345,1204;  n,  1882 

Southwest  Point,  Block  Island,  R.  1.,  removal  of  wreck  off i,  86, 930 

Sparrow  Point,  Md.: 

Examination  of  channel  in  Patapsco  River  from  Brewerton  channel 

to 1,193,1278 

Examination  of  channel  in  Patapsco  River  from  main  channel  to  mouth 

of  Bear  Creek 1,194,1284 

Improvement  of  Baltimore  Harbor i,  178, 1252 

Split  Rock  Bay,  Minn.,  examination  of i,  518;  in,  2800 

Springdale,  Pa.,  construction  of  lock  and  dam  in  Allegheny  River...  i,467;  in, 2522 

Spring  Ganlen,  Baltimore,  Md.,  improvement  of  harbor  at 1,181,1256 

Springgreen,  Wis.,  bridge  across  Wisconsin  River i,  716 
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Spring  Green,  Wyoming  and  Wisconsin  River  Wagon  Bridge  Company, 
bridge  of 1,7 

Springvalley,  111.,  bridge  of  city  of i,  7 

Spuyten  Duy vil  Creek,  N.  Y.  («ee  Harlem  River) i,  117, 10 

Squan  (Manasquan)  River,  N.  J.,  improvement  of i,  147, 11 

Squash  Meadow  shoals,  Vineyard  Sound,  Mass.,  examination  for  harbor  oif 

refuge 1,87,9 

Stamford  Harbor,  Conn. ,  improvement  of i,  103, 9 

Standard  and  Hernando  Railroad  Company,  bridge  of i,  7 

Stanislaus  County,  Cal.,  bridge  of i,  7 

Staten  Island,  N.  Y.: 

HarlK>r  lines  at  St.  George  and  in  Newark  Bay i,  709, 1 175, 1 1 

Stone  monuments  to  mark  harbor  lines i,l 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 
fke  aim  Staten  Island. 

Improvement  of ^.. ...........   i,  136, 11 

Removal  of  wrecks  at  Sewanm  and  Carteret,  N:  J i,  148, 1157, 11 

Stati.stics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  5^;  in,  31 

Statues,  memorials,  etc.: 

In  public  grounds,  Washin^n,  D.  C i,  730;  it,  39 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson i,  742;  rv,  42 

Statue  of  Frederick  the  Great,  Washington,  D.  C 1^742;  iv,41 

Steamboats,  etc.: 

See  aUo  Dredge  l)oats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  ]>iers iv,37 

Rules  governing  running  of,  on  certain  streams........*. i,  7 

Steams,  All>ert  F.  (schooner),  removal  of  wreck  of i,  86,  fl 

Steelmanville,  N.  J.,  bridge  across  Patcong  Creek 1,7 

Steuben,  General  Baron  von,  statue  of i,  731;  iv,  3S 

Steubeiiviile,  Ohio: 

Harbor  lines  in  Ohio  River i,  709;  iii,  24 

Improvement  of  Ohio  River , i,451;  iii,  24 

Btilagnamish  River,  Wash.: 

Bridge  at  Florence .....        i,  7 

Improvement  of  ( .s/y  Puget  Sound ) i,691;  rv,36 

Stillwater  Harbor,  Minn.  (,v^  St.  Croix  River) i,425;  11,  22 

Stims<m,  T.  I),  (steamer),  removal  of  wreck  of i,591;  iii,  31 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  («^c  Fox  River) i,  534;  iii,  28 

Stockton  cliannel,  San  Joa()uin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413, 34 

Stone  Bridge,  Sakonnet  River,  R.  I.,  alteration  of 1,76,9 

Stone  Haven  Harbor,  Wis.,  examination  of i,536;  in,  29 

Stoney  Point,  Lake  Erie,  Ohio,  removal  of  wreck  near. i,  608;   in,  32 

Stonington,  Conn.,  bridge  of  town  of,  across  Mystic  River i^  7 

Stony  Point,  Buffalo  Harbor,  N.  Y.,  harbor  lines  at i»  709;  in,  33 

Stony  River  Dike  Company,  bridge  of i^  7 

Stoys  I^n<ling,  Cooper  Creek,  N.  J.,  bridge  at 1,7 

Strain,  William  IL,  bridge  of 1,7 

Straits  of    Juan   de   Fuca,   Wash.,   examination    for  removal  of    Doncan 

roikfl 1,703;  n%36: 

Stratford,  Conn.,  bridge  acroas  Housatonic  River  to  Milford i,  7] 

Stretchs  Rillle,  Snohomish  River,  Wa.^^h.,  examination  of '»  7*04;  iv,  36t 

Sturgeon  Bay  and  l^ke  Michigan  Canal,  Wis.: 

fniproveniont  of,  including  harbor  of  refuge i,522;  ni,  281 

()})erating  and  care - i,523;  ni,  28^ 

Submarine  defense .. i,  10, 1 

Sullivan  Falls  Harbor,  Me.,  improvement  of i,  22, 7S 

Sullivan  Island  shore,  Charleston,  S.  C,  improvement  at i,256;  11, 155 

Sullivan  Kiver,  Me.,  improvement  of  Sullivan  Falls  Harbor i,  22, 7i^ 

Sullivans  Dry  Slough,  Wash.  («c€  I*nget  Sound) i,691;  rv,36C 

Sulphur  Kiver,  Ark.  and  Tex.: 

Kxainination  of,  from  moutl*  to  Sulphur  station 1,398;  11, 208 

Improvement  of  (^t'<?  Red  River) •. 1,382;  ii,203 

Sunken  craft.     Ste  Wreck^J. 
Superior  Bay  an<l  Harbor,  AVis.: 

Brii Ige  across  Nemad ji  River i,  71 

Improvement  of,  including  description  of  plant  and  methods  empLored 
in  building  concrete  south  pier  at  Superior  Entry.. ••  r,605;  ui,2747;  xy,371 
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66  INDEX. 

Technical  details  of  engineering  methods — Continued. 

Charleston,  S.  C,  defenees  of,  damp-proofing,  and  door  for  telautograph 

niche i v,  3722 

Coal  miainK  in  the  Philippines iv,  3870 

Columbia  Eiver,  defenses  of  mouth,  fire-control  communicatioDS iv,  3739 

Cuyahoga  River,  Ohio,  floods,  and  sediment  and  dischai^  obaerva- 

lions IV,  3803, 3813 

Duluth,  Minn. ,  description  of  plant  and  methods  employed  in  building 

concrete  »}uth  pier  at  Superior  Entry i,506;  iv,3779 

Engineer  School  of  Application,  buildings,  construction  methods ir,  3866 

Florida  coast,  defenses  of,  damp-proofinK  at  Key  West  and  Tampa iv,  3723 

Florida  coast,  defenses  of  Pensacola,  damp-proofing  and  coloring  of  con- 
crete to  diminish  Blare iv,  3726 

Galveston,  Tex.,  defenses  of,  damp-proofing  and  foundations ir,  3729 

(icorgia,  defenses  of  coast,  damp-prooflng iv,  3723 

Government  Printing  Office,  tt  asnington,  D.  C,  new  building  tor,  con- 
struction methods,  etc iv,3819 

Grand    Kiver,  Ohio,    floods,  and  sediment  and   dischat^   ohserva' 

lions IV, 3803,3813 

Hamnton  Roads,  Va.,. defenses  of,  damp- proofing  and  datum  points  ...  iv,  3721 

Key  West,  Fla.,  defenses  of,  damp-proofing iv,  3725 

Ijong  Island  Bound,  defenses  of  eastern  entrance,  hot-air  plant,  damp- 
proofing,  and  painting  of  concrete iv,  3713 

Maine,  defenses  of  coast,  damp-proofing iv,  3709 

Mobile,  Ala.,  defenses  of,  damp-proofing iv,  3727 

Narragansett  Bay,  K.  I.,  defenses  of,  foundations  and  damp-proofing  . .  iv,  3712 

New  Orleans,  La.,  defenses  of,  damp-proofing iv,  3728 

New  York  Harbor,  N.  Y.,  obwrvations  upon  actual  draft  of  large  steam- 
ships when  under  vay  as  compared  with  draft  at  piers iv,  3743 

New  York,  N.  Y.,  defenses  of,  damp-proofing,  paintmg  of  concrete,  and 

conduits  and  switches  in  electrical  installations "v,  3719 

Pensacola,  Fla.,  defenses  of,  damp-proofing,  and  coloring  of  concrete  to 

diminish  glare iv,  3726 

Philippines,  coal  mining  in  the iv,,'«l70 

Portsmouth,  N.  H.,  defenses  of,  damp-proofing iv,  3711 

San  Francisco,  Cal.,  defen)>es  of,  roads  and  roatf building,  damp-proofing, 
re»crvoirB  for  water  supply,  types  of  ventilators,  and  flat  cars  for  in- 
clined tramway iv,  3733 

Savannah,  Ga.,  defenses  of,  damp-proofing iv,  3723 

South  Carolina,  defenses  of  coast,  damp-proofing,  and  door  for  telauto- 
graph niche iv,  3722 

Superior,  Wis.,  description  of  plant  and  methods  emploved  in  building 

concrete  south  pier  at  Stn>erior  Entry '. i,  506;  iv,  3779 

SteamshiiN',  large,  observations  upon  actual  draft  when  under  way  as 

(■ompared  with  draft  at  piers iv,  3743 

Tampa,  Fla.,  defenses  of,  damp-proofing iv,  3725 

Washington,  D.  C.,  barracks,  methods  of  reconstruction tv,  3866 

Wayhinglon,   D.  C,  new  building  for  Government  Printing  OtBce. 

methods  of  construction iv,  381fl 

White  River,  Ark.,  upper,  lock  and  <lam  construction iv,3750 

Telegraph  line.  Government,  Washington,  D.  C 1,731,732;  iv,3954 

Teniiciwee  River: 

Bridge  at  GilbcrtsviUe,  Ky 1,712 

Chtttlanodga,  Tunn,,  improvement  above i,444;       2357,2359 

CliatlaniKiga,  Tenn.,  toRiverton,  Ala.,  improvement  from..  1,445;       ^57, 2360 

Gauging  (jw  Mississippi  River  Couimisaion) i,  S.,  7, 63 

Mu»i!le  iShoals  Canal,  Ala.,  operating  and  care I,  ii,237S 

Riverton,  Ala.,  improvement  below 1.446;       2357,2364 

Tensa«  River,  La.,  improvement  of i,389;       2043,3045 

Terraceia  Ont-oft,  Fla.  (we  Manatee  River) i,  295, 296;       1707,1708 

Texas,  removal  of  water  hyacinths  from  waters  in i,  360 

Texas  City  Harbor,  Ten. : 

Harbor  lines 1, 709;  ii,  2026 

Improvement  of  channel  to  Galveston i,369;  ii,  1983 

Thames  River,  Conn.: 

Bridge  across  Winthrops  Cove,  New  I>ondon i,  715 

Kxaiiiination  of  W i nth ropw  Cove,  New  London 1,107,1001 
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Thames  River,  Conn. — Continued. 

Improvement  of i,  90, 972 

Improvement  of  New  London  Harbor i,  89, 971 

The  Board  of  Engineers i,  4,  749 

The  Hague,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek, i,  709;  n,  1470 

Thomas,  Emma  J.  (schooner),  removal  of  wreck  of i,  193, 1273 

Threeraile  Rapids,  Columbia  River,  Oreg.  and  Wash.,  improvement  at.  i,  666;  iii,  3473 

Thunder  Bay  River,  Mich.,  improvement  of  Alpena  Harbor i,  572;  iii,  3073 

Tickfaw  River,  La. ,  imnrovement  of,  including  tributaries i,  355;  ii,  1906 

Ticonderoga  River,  N.  Y. ,  examination  of i,  70, 886 

Tide  Water  Traprock  Company,  bridge  of i,  721 

Tigre  Bavou  ( Vermilion  Parish),  La.,  examination  of i,  366;  ii,  1965 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of i,  661, 663;  in,  3466, 3468 

Timber,  rules  governing  running  of  loose,  on  certain  streams i,  710 

Tinicum  Island,  Delaware  River,  removal  of  wreck i,  156, 1201 

Tiverton,  R.  I. ,  improvement  of  Sakonnet  River  at , i,  76, 914 

Toledo     Harbor,     Ohio,     improvement     of,   including    dredge   construc- 
tion   1,592,1209;  iii,3150 

Toledo,  Peoria  and  Western  Rail wav  Company,  bridge  of '  i,  721 

Toledo,  Port  Clinton  and  Lakeside  bailway  Company,  bridge  of i,  714 

Tolomato  River,  Fla.  (see  St.  Augustine  Harbor) i,  284;  ii,  1694 

Tomac  Harbor,  Conn. ,  examination  of i,  106, 993 

Tombigbee  River,  Ala.  and  Miss. : 

Columbus  to  Walker^s  bridge,  Miss. ,  improvement  from i,  330;  ii,  1821 

Demopolis,  Ala.,  improvement  below i,  326, 327;  ii,  1815, 1818 

Demopolis,  Ala.,  to  Columbus,  Miss,   improvement  fromv i,  329;  ii,  1820 

Demopolis,    Ala.,    to     McGrews     shoals,     survey     for     location    of 

locks 1,343;  11,1840,1842 

Tonawanda  Creek  and  Harbor,  N.  Y. ,  inrprovement  of i,  616;  in,  3268 

Tongue  Point,  Columbia  River,  Ore^.,  improvement  below i,  678;  in,  3543 

Tonnage,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Torpedoes i,  10, 12 

Town  River,  Mass. ,  improvement  of i,  59, 859 

Tradewater  River,  Ky. ,  examination  of i,  502;  in,  2722 

Trail  Creek,  Ind. : 

Improvement  of  Michigan  City  inner  harbor i,  544, 545;  in,  2969 

Improvement  of  Michigan  City  outer  harbor i,  544, 545;  in,  2969 

Trails: 

^ee  aho  Roads. 

Yukon  River  to  Coldfoot,  Alaska i,  744;  iv,4217 

Traps,  fish,  in  Pu^et  Sound,  AVash.,  inspection  of i,  703;  iv,  3625 

Traverse  I^ke,  Miim. ,  finaj  report  on  survey  of i,  430;  n,  2260 

Tra wicks  Landing,  Choctawha tehee  River,  Ala.,  bridge  near  . . , i,  712 

Trent  River,  N.  C,  improvement  of i,  234;  n,  1483 

Trinity,  La. ,  bridge  across  Little  River  to  Jonesville i,  719 

Trinity  River,  Tex.: 

Examination  between  Dallas  and  the  East  Fork i,  382;  n,  2021 

Improvement  of i,  372, 374, 375;  n,  1993, 1999,  2001 

Troops: 

Battalion  of  Engineers 1,12,13,751,754,758 

Engineer  equipment  of - i»  17,  766,  773,  775 

Troy,  N.  Y. ,  removal  of  wreck  in  1  ludson  River i,  126, 1054 

TucKerton  Creek,  N.  J. ,  improvement  of i,  163, 1234 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Bridge  near  Matewan,  W.  Va i,  712 

Bridge  between  Mingo  County,  W.  Va.,  and  Pike  Couutv,  Ky i,  712 

Bridge  at  Vulcan,  W.  Va .' i,712 

Improvement  of i,479;  in,  2636,2638 

Tunnel,  Washmgton  Aqueduct,  D.  C i,  726,  727;  iv,  3883, 3889 

Tuolumne  Harbor  and  River,  Cal. ,  construction  of  bridge i,  715 

Turners  Cut,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  n,  1374 

Turtle  River,  (ia.  (see  Brunswick  Harl)or) i,  274;  n,  1659 

Twelvemile  Creek  (Orange  River)  Fla.: 

Bridge  at  Buckingham i,  716 

Improvement  of 1,290;  n,  1699, 1700 
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Ohio  River — Continued. 

Dam  below  mouth  of  Green  Kivw,  examination  for •  1*466;  m^SMS 

Davis  Island  dam,  Pa.,  operating  and  care 1,404;  ni,25U 

Davis  Island  dam  to  Dam  8,  near  Osbom,  Al,  harbor  llnea 1,700;  iii,SSA4 

Elizabethtown,  III.,  examination  at if4M;  01,2453 

Evansville,    Ind.,    examination   for   harbor  at,    by   oonfltmeftloo    ol 

dam i»466;  in,2M 

Falls  at  Louisville,  Ky.,  examination  at  head  <^ i^  608;  m,  27ltt 

*  Falls  at  Louisville,  Ky.^  improvement  of 1,484;  ui,266l! 

Gaugins  (j€e  Mississippi  River  Commission) it.707;  £1,7,1^ 

General  improvement  from  Pittsburg  to  the  month.. 1,461;  m,,^' 

Henderson,    Ky.,    examination   for   harbor  at,    by   ooDStnutlon    of 

dam 1,486;  in;SM 

loe  piers ■»461;  01,2406 

Indiana  Chute,  Louisville,  Ky.,  examination  of •  i,602;  m^STQI 

Indiana  Chute,  Louisville,  Ky.^  improvement  of i,  484;  in,  SM 

Locks  and  Dams  2-7,  construction  of ',464;  UM^VM 

Locks  and  Dams  8,  11, 13,  18,  and  19,  constroction  of i,  470;  m,  SAB 

Lock  and  Dam  37,  construction  of 1,464;  iii,9tB 

Louisville  and  Portland  Canal,  Ky.,  enlaii^|enient  of if  464;  ni,2flO 

Louisville  and  Portland  Canal,  Ky.,  examination  at  head  ol ....  t, 50S;  m,  27ltt 

Louis\ille  and  Portland  Canal,  Ky.,  operating  and  care i»480;  iiipMI 

Mingo,  Ohio,  harbor  lines 1,706;  ni,6ia 

Mound  City,  III.,  examination  at 't466;  m,HS$ 

Mound  City,  111.,  to  Cairo,  examination   for  protectkm  of  nftwMHb 

side ip466;  m^%m 

O^en  Landinff,  Ky.,  examination  at i»467;  in,2477 

Pittsburg  Harbor,  Pa.,  improvement  of i»461;  ni,2510 

Sand  Island,  Ky.,  examination  at i,  602;  ui,  2711 

Snag  boat,  operation  of :..  I9466;  ui,  2430 

Steubenville,  Ohio,  harbor  lines ipTW;  in,6M9 

Okanogan  River,  Wash.,  improvement  of it 701;  iTt3682 

Oklawaha  River,  Fla.,  improvement  of i»S64;  ii»1688 

Olcott  Harborj  N.  Y. : 

Examination  and  survey i,  630;  in,  8354 

Harbor  lines lyTOO;  in,3g78 

Improvement  of 1, 620;  m,  33SI 

Old  Tampa  Bay,  Fla.  («•<?  Tampa  Bay) i,208;  ii,1704 

Olympia  Harbor,  Wash.: 

City  bridgt;  across  Deschutes  River f,  718 

linDroveiiicnt  of i,  60S;  rv,  3607 

Onset  Iiarl>or,  Man^.,  examination  of i,  87, 943 

Ontario  Lake: 

Nr  »ixo  Northern  and  North weptem  T^kes. 

Breakwater  const niction,  pictorial  enfrfneering  history  of rv,  3818 

Harl)or9  on  south  shons  description,  facilities,  commercial  statistics,  etc.   lit,  3325 
Water  levels  (18«O-lti04)  and  diwharges  (1860-1003) 1,736;  iv, 4057, 4058 

Ontonajjfm  Harl)or  and  River,  Mich.: 

Oonstniction  of  bri<ljre i,  719 

Exaniinati«>n  oi  harlK)r i,  518;  iii,  2796 

Improvement  of  harlH>r i|511;  iii,  2766 

Oostenaula  Ki ver,  <  Ja. ,  improvement  of i,  320;  n,  1789 

Oranpe  Mills  flats,  St.  Johns  River,  Fla. : 

Improvement  at  and  near i»2R2;  11, 1680 

Removal  of  water  hyacinths  in  vicinity  of i,  299;  11, 1712 

Oranpc  River,  Fla. : 

Bridp.*  at  Bu<*kingham i,  716 

lmpn)vement  of . , i,  2flO;  11, 1699, 1700 

Ordnance.     Ste  Fortiticjitions. 

Oregon,  dredging  plant  f(»r  harbors  on  coast  south  of  Columbia  River.  i,6*W;  iii,3408 

Osage  River,  3I0.,  improvement  of i»434;  11, 2320 

Oslwm,  Pa.,  harhh-jf  hnes  in  Ohio  River  to  l>avi8  Island  dam i,  709;  111, 2554 

Oswe^ratchie  River,  N.  Y.  ( ^y  Ogdensburg  Harbor) i.  629;  in,  3353 

08weg<»  HarlK>r,  N.  Y.: 

Kxaminatit)n  and  survey  for  repairs  to  outer  brcjikwater i,  631 ;  in,  3363 

I mprovement  of .' 1, 625;  iii,  3342 

ProjtH.-t  for  extension  of  divi>- water  area  farther  upstream i,  626;  in,  3344 
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Wakefield,  Va. ,  monument  and  wharf i,  731 ;  iv,  3900, 3957 

Wappinger  Creek,  N.  Y.,  improvement  of 1,124,1051 

Wappoo  Cut,  S.  C,  improvement  of i,  258;  ii,  1562 

War  College,  Army,  Washington,  D.  C. : 

Erection  of   buildings    for,    including  report    on   construction   meth- 
ods   1,740;  iv,3866,4183 

Statue  of  Frederick  the  Great  in  grounds  of i,  742;  iv,  4199 

Ward,  John  J.  (barge),  removal  of  wreck  of i,  227;  ii,  1380 

War  maps i ,  739 

Warm  Springs  Creek,  Cal.,  bridge  near  Al /iso i,  714 

Warrior  Kiver,  Ala.: 

Improvement  above  Tuscaloosa i,  325;  ii,  1812 

Improvement  below  Tuscaloosa i,  325;  ii,  1813 

Operating  and  care  of  locks  and  dams i,  332;  ii,  1822 

Survey  for  location  of  Locks  5  and  6  ( 14  and  15) ,  below  Tuscaloosa,  i,  343,  ii,  1840 
Warroad  Harbor  and  River,  Minn.,  improvement  of,  including  report  on 

project  by  Board  of  Engineers  for  Rivers  and  Harbors i,  429;  ii,  2251, 2253 

Warwick  River,  Md. ,  improvement  of r,  187, 1265 

Washington,  D.  C. : 

Aqueduct  Bridge  across  Potomac  River,  repair  of r,  723;  iv,  3877 

Aqueduct,  Dalecarlia  reservoir i,  726;  iv,  3883 

Aqueduct,  filtration  plant i,  728;  iv,  3890 

Aqueduct,  increasing  water  supply i,  727;  iv,  3889 

Aqueduct,  maintenance  and  repair i,  726;  iv,  3883 

Aqueduct  tunnel  and  Howard  university  reservoir i,  726,  727;  iv,  3883, 3889 

Army  War  College,  buildings  for r,  740;  iv,3866,4183 

Army  War  College,  statue  of  Fre<lerick  the  Great i,  742;  iv,  4199 

Barracks.     See  Washington  Barracks. 

Battalion  of  Engineers 1,12,13,751,754,758 

Bridge  across  Anacostia  River i,  714 

Defenses  of i,  5, 9 

Engineer  depot i,  13,  760 

Engineer  Scfiool  of  Application,  including  buildings,  with  report  on  con- 
struction methods i,  12, 14, 15,  741 ,  751 ;  iv,  3866, 4183 

Executive  Mansion  and  office i,  730;  iv,  3899, 3901, 3906 

(fovemment  Printing  Office,  erection  of  new  building,  including  report 

on  construction  methoils,  etc i,  739;  iv,  3819, 4179 

(foveniment  Printing  Office,  repairs  to  old  building i,  740;  iv,  4180 

Harbor  lines  in  Potomac  and  AnacoKtia  rivers i,  709, 1351 

Highway  bridge,  Potomac  River,  to  replace  Long  Bridge i,  724;  iv,  3879 

Improvement  of  Anacostia  River  at i,  197, 1310 

Improvement  of  Potomac  River  at i,  194, 1306 

Improvement  of  Potomac  River  below i,  197, 1309 

Public  buildings  and  grounds,  and  Washington  Monument i,  730;  iv,  3899 

Soldiers*  1  lome  grounds,  topographical  survey  of i,  758 

Statue  of  Frederick  the  Great i,  742;  iv,  4199 

Statues  and  memorials  in  public  grounds i,  730;  iv,  3900 

Survey  of  United  States  land  within  flatus  of  Anacostia  River r,  19 

Wrecks  in  Potomai*  River,  removal  of r,  217, 1341 

Washington,  (Jeorge: 

Monument  at  Wakefield,  Va i,  732;  iv,  3900, 3957 

Monument  at  Washington,  I).  C i,  730;  iv,3899 

Wa*«hington  Barracks,  D.  C. : 

Engineer  depot i,  13,  760 

Engineer  School,  including  rei>ort  on  methods  of  constructing  buihlings 

for 1, 12, 14, 15,  741,  751 ;  iv,  38f)6, 4183 

Statue  of  Frederick  the  (ireat i,742;  iv,4199 

War    College    buildings,    including    report     on     construction     meth- 
ods    1,740;  iv,3866,4183 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound,  i,  695;  iv,  3611 

Washington  Monument,  D.  C 1,730;  iv,  3899 

Washington  Southern  liaihvay  Company,  bridges  of i,  716 

Washita  (Ouachita)  River,  Ark.  and  La.,  improvement  of i,387;  ii,  2039 

Water  craft: 

Sfe  (lino  Dredge  l)oats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  underway  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  steam l)oats  on  certain  streams i,  710 
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Peace  Creek,  or  River,  Fla. : 

Examination  of  Charlotte  Harbor i,  301;  ii,  1714 

Improvement  of  Charlotte  Harbor 1,290,291;  ii,  1699,  1700 

Peace  (Naval )  Monument,  Washington,  D.  C i,  731 ;  i v  3951 

Pearl  Harbor,  Hawaii,  improvement  of i,  650;  iii   3423 

Pearl  Landing,  Illinois  River,  111. ,  bridge  near 'i,  722 

Pearl  River,  Miss. : 

Improvement  between  Edinburg  and  Jackson i,  341;  ii,  1838 

Improvement  below  Rockport i,  340;  ii,  1836 

Pearsall  ( schooner) ,  removal  of  wreck  of i,  177,  1248 

Pedee  rivers,  S.  C. : 

Improvement  of  Great  Pedee i,  247;  ii,  1547 

Improvement  of  Little  Pedee i,  246;  ii,  1545 

PeekskiU  Harbor,  N.  Y.,  improvement  of i,  124, 1049 

Pekin,  111. ,  bridges  obstructing  Illinois  River  at i,  721 

Pend  Oreille  River,  Wash. ,  improvement  of i,  702;  rv,  3622 

Pennsjrlvania  Railroad  Company: 

»         Bridge  across  Anacostia  Kiver,  D.  C i,  714 

Bridge  across  Susquehanna  River,  Md.  (Philadelphia,  Baltimore  and 

Washington  Railroad  Co. ) i,  718 

Penobscot  River,  Me. : 

Defenses  of i,  5 

Improvement  of i i,  25,  783 

Improvement  of  Bucksport  Harbor i,  27,  784 

Pensacola  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing  and  on  coloring  of  con- 
crete to  diminish  glare i,  5, 10;  i v,  3726 

Improvement  of,  including  dredge  construction i,  313, 1207;  ii,  1779 

PensauKen  Creek,  N.  J.,  bridge  between  Camden  and  Burlington  counties..        i,  719 

Pentwater  Harbor,  Mich.,  improvement  of i,  560;  iii,  301 1 

Peoria,  111. ,  bridges  obstructing  Illinois  River  at i,  721 

Peoria  and  Pekin  Terminal  Railway  Company,  bridge  of i,  721 

Peoria  and  Pekin  Union  Railway  (Jompany,  bridges  of i,  721 

Pepin  Lake,  Mississippi  River,  Minn.: 

Examination  of  mner  harbor  at  Lake  City i,  419;  ii,  2204 

Improvement  of  Mississippi   River  between   Missouri  River  and   St. 

Paul 1,415;  it,  2163 

Peqnonnock  Kiver,  Conn,  (xre  Bridgeport  Harbor) i,  99,  985 

Pere  Manjuette  Lake,  Mich,  {see  Ludin^ton  Harbor) i,  5H2;  in,  3016 

Permanent  Int<»rnational  ConimisHion  of  Conpresses  of  Navigation i,  7(W 

Penjuiinan.'^  Kiver,  N.  C,  examination  at  and  near  Hertford !»--";  "» 13.S0 

Perrvville,  Md.: 

l^ridi^e  across  Susquehanna  Kiver  to  Havre  do  ( Jraco i,  718 

Iniprovcnient  of  Susquehanna  Kiver i,  182,  1257 

Peru,  111.,  bridge  of  city  of i,  722 

Petahiina  Creek  and  Harbor,  Cal.: 

Brid^t*  near  Petaliuna 1,715 

Lnproveinent  of  creek i,  (>47;  iii,  3420 

Petershiir<r,  Vn.,  diversion  of  Appomattox  Kiver  at i,  222;   ii,  1.S71 

Petoskey  Harbor,  Micli.,  improvement  of i,569;  in,  iW-io 

Pettys  Ferry,  Obion  Kiver,  Tenn.,  bridge  at i,  713 

Philadelphia,  Pa.: 

Defenses  of  Delaware  Kiver i,  5,  10 

Improvement  of  Delaware  Kiver  at i,  14i»,  1181,  1193 

Removal  (»f  wrin-k  in  Frankfonl  Creek i,  ir>*i,  1200,  12l)l 

Philadelphia,  Baltimore  and  Washington  Kailroa*!  Company,  bridjre  of 1,718 

Philii)pine  Islands: 

Coal  minintr  in iv.  3870 

Defens«'s  <.f i,  10,  12 

Pierhead  lines.     Nr  llarlw^r  lines. 

Pierre,  S.  Dak.  (x/r  Missouri  Kiver) i,  4.^1;   n,  2:U'K) 

Pierre,  Fort.  S.  D.ik.   (>vr  Missouri  Kiver) i,4:n;  ii,  2:500 

Pijre<»ii  Bavnns,  I^i.,  improvement  of I,  ^oO;  n,  18M.'> 

PikeOtH'k,  Wis.: 

Inqnovemnit  of  Kenosha  Harl>Mr i,  -VU  ;  ni,  2841 

Survey  of  Kenosha  Harbor  for  protection  apiinst  st<>rms i,  5;^2 

^illsboro  LandiuL',  Tar  Kiver.  N.  C,  britl^e  at I,  719 

He  lslan<l  Sound,  Fla.  (xtv  (^harlotte  HarlM>r) i,2*K),21)l;  n,lt>W.1700 
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White  River,  Ark. : 

(jiauging  (see  Mississippi  River  Commission) i,  707;  S.,  7, 63 

Improvement  by  open-channel  work i,  401 ;  ii,  2100 

Improvement  of  upper  river  by  locks  and  dams,  including  report  on 

technical  details i,403;  iii,2102;  iy,3750 

Operating  and  care  of  lock  and  dam i,  405;  ii,  2109 

White  River,  Ind.,  improvement  of i,496;  iii,2677 

Wickford  Harbor,  R.  L,  examination  of  Mill  Cove i,  87, 934 

Wickliffe,  Ky.,  examination  of  Mississippi  River  in  front  of i,  708;  S.,  244 

Wicomico  River,  Md.,  improvement  of i,  189, 1267 

Wilhoite  Bend,  Missouri  Kiver,  Mo.: 

Examination  of  Missouri  River  at  and  near ■. , . .  i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431 ;  ii,  2300 

Wilkesbarre,  Pa.,  examination  of  Susquehanna  River  near i,  194, 1290 

Willamette  River,  Oreg. : 

Bridge  at  Portland i,716 

Examination  opposite  Albany i,  686;  iii,  3564 

Examination  between  Portland  and  Oregon  City i,  685;  iii,  3559 

Examination  of  canal  at  Willamette  Falls,  including  report  on  title  by 

Attorney-General i,  674 

Improvement  above  Portland i,672;  in,  3526 

Improvement  below  Portland i,  675;  in,  3534 

Revised  project,  with  estimate  of  cost,  for  improvement  above  Port- 
land   1,673;  111,3529 

Willapa  River  and  Harbor,  Wash. ,  improvement  of i,  686;  iv,  3582 

Wilmmgton  Bay  and  Harbor,  Cal. : 

Bridge  to  San  Pedro i,  718 

Construction  of  deep-water  harbor  in  San  Pedro  Bay i,  632;  in,  3385 

Improvement  of  inner  harbor i,  634;  in,  3387 

Wilmington,  Del. : 

Improvement  of  harbor i,  166, 1237 

Removal  of  wreck  in  Christiana  River i,  177, 1249 

Wilmington,  N.  C. : 

Defenses  of  Cape  Fear  River i,  5 

Improvement  of  Cape  Fear  River  above « i,  240;  n,  1493 

Improvement  of  Cape  Fear  River  at  and  below. i,  242;  n,  1495 

Wilson  Harbor,  N.  Y.,  improvement  of,  including  report  on  project  by 
Board  of  Engineers  for  Rivers  and  Harbors i,  618;  in,  3319, 3321 

Wilson  Point,  Cal.  («e«  San  Pablo  Bay) i,641;  ni,  3411 

Wind  Point,  I^ke  Michigan,  Wis.,  reef  off i,  737;  iv,  4051 

Winnebago  Lake,  Wis.  (see  Vox  River) i,534;  in,  2846 

Winnibigoshish  Lake,  Minn. : 

Construction  of  reservoir  dam i,  422;  n,  2235 

Operating  and  care  of  reservoir  dam i,  424;  n,  2242 

Winthrops  Cove,  New  London  Harbor,  Conn.: 

Bridge  across i,  715 

Examination  of i,  107, 1004 

Improvement  of i»  89, 971 

Winvah  Bay,  S.  C. : 

Examination  and  survey i,  262;  n,  1591 

Improvement  of i,  249;  n,  1549 

Wisconsin  Entrance,  Duluth  Harbor,  Minn.,  improvement  of i,  505;  in,  2747 

Wisconsin  River,  Wis.: 

Bridge  at  Springpreen i,  716 

Improvement  of  (see  Fox  River) i,  533;  in,  2846 

Withlacoochee  River,  Fla. : 

Bridge  at  Dunnellon i,  715 

ir-j     Bridge  near  South  Dunnellon i,  719 

Improvement  of 1,295,298;  ii,1707,1710 

Wolf  River,  Memphis,  Tenn.  (.<»f^  Mississippi  River  Commission) i,  707;  8.,  3, 40 

Wolf  ( Ahnapee)  Kiver,  Wis.  (see  Ahnapee  Harbor) i,  523;  in,  2822 

Wolf  River  (tributary  of  the  Fox),  Wis.  (seeFos.  River) i,533;  ni,  2846 

Wood  bridge  Creek,  N.  J.,  improvement  of i,  138, 1139 

AVoods  Hc3e,  Mass. : 

Exauiination  and  survey  of  Little  Harbor i,  86, 930 

Improvement  of i,  73, 909 

Wrangell  Narrows,  Alaska,  examination  and  survey i,  704 ;  iv,  3656 
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Yazoo  River,  MiP8. : 

Improveiiient  a1)ovo  month i^  994  -  u^  2O6I 

Improvement  of -moutli,  inchuiing  VickHbiirg  Harbor 1, 392;  11'  2050 

Yellow  Mill  Pond,  Bri(lgei>ort,  Conn,  (me  Bridgt»port) , 1,99  9^ 

Yellowstone  National  Park,  improvement  of i,  737;  iv  4171 

Yonkers,  N.  Y.,  harl)or  lines  in  Hudson  liiver i  709'  nQg 

York  Harlwr  and  River,  Me. : 

Bridge  (SeweU'H)  olwtructing  navigation 1  723 

Examination  and  survey ---.-...  i, 36* 819 

York  River,  Va.,  improvement  of ..   i^  201   1315 

Yul>a  River,  C*al.  (nee  »Sacramento  River  and  California  Debris  Comtuis* 

Hio") 1,646,706;  iii,3417;  it,36K) 

Yukon  River,  Alaska,  trail  to  Coldfoot 1,744;  iv  4217 
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